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March 30th, 1972, 

M E M O 

To: D.W. Tully 
R.H. Seraphim 

From: W.R. Bacon 

Rel AJAX-MONTK CARLO HtOPERTY, 
KAMLOQPS M.P. 

PROPERTY. 

The Coralnco property consists of eight (8) Crown granted 

claims - Ajax, Neptune, Sultan, Grassroots, Wheal Tamar, Monte Carlo, 

Forlorn and Copper Star; plus five <5) located claims - Jacko Ho. 4, 

Jaeko No. 6 Fr.» Jacko No. 8 Fr. f Jacko No. 10 Fr. and Jacko No. 18 Fr. 

The "IMA" claim was held by Cominco as Jacko No. 9 and 

subsequently dropped. ^) C^<cC%> • 

The 13 claim property i s about 6 miles south of Karaloops 

i n an area of open, r o l l i n g rangeland that varies In elevation from 

2900 feet i n Jacko take and Peterson Creek valley to 3300 feet on 

the ridge of rock above the lake. The claim area i s covered, for the 

most part, by varying thicknesses of boulder clay which reaches i t s 

greatest depths i n a series of small, southeasterly trending drumlins. 

The drumlins have a r e l i e f of about 50 feet and some of them have rock 

cores. 
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Rock outcrops occupy less than 10 per cent of the claim 

area. Consequently contacts and structural features, as they occur 

at the surface, are to a considerable extent inferred. 

DEVELOPMENT 

Trenches - Numerous. 

Adits - 4 (totalling 500 f t . ) , 2 of which were caved i n 1967. 

Sinking - 28 feet i n a winze plus numerous shallow test shafts. 

Diamond D r i l l i n g - Cominco (1928) 5,319 f t . 
Newmont (1952) 1,380 
Cominco (1955-57) 15,200 
Cominco (1961) 1,004 
Cominco (1967) 4.171 

27,074 f t . 

In 1928, and 1955*61, Cominco*s d r i l l i n g was mainly con* 

centrated on the Ajax claim and the Neptune which adjoins the Ajax 

on the southeast. Newmont9s d r i l l i n g was on the Monte Carlo claim, 

near the adit. 

In 1966, Cominco undertook a program of geological mapping, 

magnetometer and induced polarization surveys. In addition, Vanco 

carried out a geochemlcal survey on the property, the results of which 

were made available to Cominco. The results of the geochemlcal and geo­

physical surveys appeared to be extremely encouraging. Coincident 

anomalies Indicated that a large area on the Wheal Taraar and Monte 

Carlo claims merited further attention and the 1967 d r i l l program was 

to test these anomalies. 



GEOLOGY 

The property Is on the southern margin of the Iron Mask 

batholith. The bathoilth intrudes Nicola andesites, basalts and 

fragoentals. 

Until 1967, i t was thought by Cominco (but not by J.M. 

Carr) that the Ajax deposit was a contact type and that the mineraliza­

tion was deposited i n an albitized assemblage of Nicola volcanlcs. 

In 1967* Cominco came to the conclusion that the significant mineral­

ization occurs i n the finer grained batholithic rocks (As for the writer, 

he finds i t extremely d i f f i c u l t to differentiate between microdiorite 

and recrystalllzed Nicola andeslte.) 

Hcrlte-basalt occurs along the margin of the batholith* 

It Is almost invariably serpentlnlzed and i s generally porphyritic 

with small black ovoid phenocrysts In a grey, aphanitic ground mass. 

This rock i s not a favourable host rock but i t does occur i n the 

immediate v i c i n i t y of the Ajax mineralization - and occupies a similar 

strategic position elsewhere in the batholithic area. 

The finer grained batholithic rocks are bordered on the 

north by coarsely crystalline rocks] and the contact between these two 

types i s a breccia in which the fragments are either gabbro or pyrox-

enite. Only small, localized shear zones within the breccia contain 

weak sulphide mineralization. It i s not a potential host rock. 

MINERALOGY 

Chalcopyrite Is the primary ore mineral. It occurs mainly 

In fractures and shear zones, i n velnlets with calclte and less commonly 
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as disseminations replacing the mafic minerals of the dlorite. 

Minor amounts of bornite and pyrite are associated with the chalcopyrlte, 

Pyrrhotite and hematite have bean noted, and trace amounts of molyb­

denite i n polished sections. Magnetite i s an accessory mineral 

not genetically related to the sulphides. 

Coatings of caic l t e , epldote and pyrite on joints are 

also not genetically related to the economic sulphides. 

Malachite and azurite occur to depths of 150 feet. 

With regard to alteration, the bulk of the mineralization 

occurs i n the zone of albltlzatlon but the best disseminated mineral* 

izatlon occurs In only moderately altered rocks. Sections of por-

celaneous a l b l t i t e are commonly barren. 

ORE CONTROL 

Nearly a l l the known ore occurs In the alteration zone on 

the Ajax claim. 

1 Mapping in the South Ajax adit indicates that the mineral­

ization i s associated with two principal shear directions as follows: 

1. Strike N60°E, dip 60°N. 

2, Strike 835°E, dip 45°S. 

The picture i s complicated by post-mineral faults, the whole 

resulting i n a lack of continuity to the mineralization. It may be 

stated that the mineralization occurs i n irregular, discontinuous, 

northeasterly trending shoots which form a porphyry copper deposit. 



GEOPHYSICS 

P r i l l i n g of IB anomalies on the eastern part of the property 

indicated the probable cause of anomalous readings to be the polarisation 

of pyrite i n a widespread assemblage of caic l t e , epidote and pyrite 

that occurs on numerous joints and fractures In the area. In contrast, 

the main mineralized zones on the Ajax claim gave only a moderate 

("probable" or "possible") geophysical response. A local high IP 

response to the northwest of the main mineralized zone was tested by 

a d r i l l hole which cut serpentinlzed gabbro and practically no sulphides, 

RIXOMMENPATION 

i t Is essential to stay in the finer grained batholithic 

rocks, i . e . the microdiorite, particularly where any albltlzatlon i s 

known. Moreover, the shear directions on the Ajax claim should be 

kept i n mind, Beyond this, l i t t l e la certain and therefore the writer 

strongly recommends a percussion d r i l l program In order that as much 

ground as possible can be tested with the money available. Selection 

of d r i l l i n g sites should be deferred pending onslte inspection of the 

potential ground by either Dr. Seraphim or the writer or both. 

From what Is known at present, the value of further IP 

surveys appears doubtful to the writer. 

W.R. Bacon 

WRB/ic 
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C O M I N C O L T D , 

EXPLORATION WESTERN DISTRICT 

MAX-MONTE CARLO 
KAMLOOPS M.D. 921-9 

SUMMARY OP 1967 EXPLORATION PROGRAM 

• SUMMARY 

Detailed mapping of the Ajax-Monte "Carlo property hi 
revised the interpretation of the geology somewhat. The property 
i s a true porphyry copper deposit i n which the host rocks are 
younger, more acidic phases of the batholith. The concept of the 
ore controls i s essentially the same, with the mineralization 
contained for the most part, i n irregular discontinuous north 
east trending shoots. Large breccia zones i n the older intrusive 
types are v i r t u a l l y barren. 

The 1967 d r i l l i n g program was carried out to 
evaluate the numerous IP anomalies obtained by the 1966 program ^ v u 

of geophysics. D r i l l i n g on the eastern side of the property on \ vn> 
the Monte Carlo, Vfoeal Tamar and Jacko Kb. 18 Fr. claims indicated 
that the IP responses were l i k e l y caused by pyrite, which with 
epidote and c a l c i t e , coats the numerous joints and fractures 
and appears to be genetically different from the copper sulphide 
mineralization. 

One hole was d r i l l e d /in the Ajax zone and 
added nothing to the current reserves of 8,000,000 tons grading 
0.68% Cu (inferred). 

2. PROPERTY 

Eight (8) crown granted claimst Ajax, 
Neptune, Sultan, Grassroots, Wheal Tamar, Monte Carlo, Forlorn 
and Copper Star. 

Five (5) located claims« Jacko No. 4, Jacko 
No. 6 Fr., Jacko No. 8 Fr., Jacko No. 10 Fr., and Jacko NO. 18 Fr. 
Assessment work has been applied to these claims to keep them 
i n good standing t i l l their respective anniversary dates i n 2000. 
Provision was also made for the application of assessment work 
against taxes on the crown granted claims. 

3. 0V3NERSHIP 

4. LOCATION 

IQQfr Cominco. 

Lat. N. : S O ^ ' Long. W. $ 120°22' 
EIGV.: 3000' Prov.x B. C. 
M.D. i Kamloops NTS a 921-9 

The claims are located immediately oast of 
Jacko Lake, approximately six aismiles southeast of Kamloops or 
ten miles from Kamloops by road via Knutsford. 

5. HISTORY 

Tho original Ajax, Monte Carlo, Neptune and 
Cultan crown granted claims were located i n the early 1900*s. 
Cominco optioned the group i n 1923 and did some d r i l l i n g an the 
Ajax claim and some dr i f t i n g i n the Monte Carlo adit. Berens 
River (Nowmont) optioned the claims i n 1952 and did some d r i l l i n g 



S&n the Monte Carlo claim near the old adit. In 1954, Cominco again 
optioned the four original claims together with additional crown 
granted claims, staked additional claims and conducted a program 
of geological mapping and geophysical surveying. From 1955 to 
1957, Cominco conducted d r i l l i n g programs totalling 15,200 f t . In^ *v 

1961, Cominco d r i l l e d 1,004 f t . i n two holes. This work was con- ^ V U ( 

cent rated mainly on the Ajax and Neptune crown grants and resulted 
i n an inferred 8,000,000 tons grading 0.7% i n three zones. 

Increased a c t i v i t y i n the Iron Mask~Batholith 
area i n 1965 and 1966 prompted reappraisal of the Ajax property. 
In 1966, a program of geological mapping, magnetometer and induced 
polarization surveying was conducted. In addition, Vanco carried 
out a geochemlcal survey across the Ajax property, the results 
of which were made available to Cominco. The results of the 
geochemlcal and geophysical surveys were extremely encouraging, 
coincident anomalies from the above mentioned surveys indicated 
thatalarge area on the eastern side of the property, on the 
Wheal Tamar and Monte Carlo claims deserved further attention, 
and the 1967 program was proposed to test the anomalies. 

6. PRODUCTION 

7. DEVELOPMENT 

N i l . 

Trenching: numerous 
Driftingt 500 f t . i n 4 adits, 2 of which are caved. 
Sinkingt 28 f t . i n a winze plus numerous shallow test 

shafts. 
Diamond Drillings Cominco (1928) 5,319* 

Serens River (1952) 1,380* 
Cominco (1955-57) 15,200' 
Cominco (1961) 1,004* 
Cominco (1967) 4.171* 

Total 
D r i l l i n g 27,074* 

8. GEOLOGY 

a) General 

The Ajax-Monte Carlo group of claims i s located 
along the southern flank of the Iron Mask Batholith, an intrusive 
complex some twelve miles long and two miles wide. The long 
axis of this batholith trends northwesterly. The Batholith 
intrudes andesites, basalts, fragmentals and minor sediments 
of tho Nicola group of Upper Triassic age. It was previously 
thought that t h i s deposit was a contact type of deposit, 
and that the mineralization was deposited i n an a l b i t i z e d 
assemblage of Nicola volcanics. However, the 1967 mapping 
suggests that such i s not the case. It now appears that" the * 
mineralization occurs i n altered intrusive rocks which form a 
part of the Iron Mask ligneous complex. 

b) Rock Types 

In general, the batholithic rocks may be 
described as follows (oldest to youngest)t-

The oldest varieties are coarsely crystalline 
and aro basic to intermediate i n composition. These are mainly 
pyroxenite and gabbros containing dark green pyroxene crystals, 
variable amounts of plagioclase, and abundant accessory magnetite. 

2 
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Coarse-grained hornblende dio r i t e i s also included i n this 
group. Except for local small shear zones with minor sulphides, 
these rocks are of no economic significance, 

Picrite-basalt i s a common and distinctive 
rock type. It i s almost invariably serpentinized, and i s gen­
er a l l y porphyritic or glomeroporphyritic with small black ovoid 
phenocrysts i n a grey aphanitic ground mass. Elsewhere i n the 
batholith, i t has intruded the coarse - crystalline batholithic 
rocks, according to Carr (1956), This rock type i s apparently 
not a favourable host for sulphide deposition since l i t t l e 
mineralization i s associated with i t . The only unaltered occurrence 
of p i c r i t e occurs approximately 1/4 mile south-east of the property. 

Apparently younger than the p i c r i t e i s a 
fine-grained equigranular diorite type described by Carr (1956) 
as "microdiorite". Fresh material i s medium grey i n colour, but 
on the Ajax property, this rock type has been strongly pro­
pyl i t ized and i s lig h t buff to greenish white i n colour due to 
an abundance of sodic plagioclase, c a l c i t e and epidote. This 
unit typically contains angular fragments of coarse-grained 
Iron Mask Gabbro. Altered microdiorite (albitite) underlies 
the Ajax and Neptune claims and i s the primary host for sulphide 
mineralization there. Micromonzonite i s texturally similar to 
the microdiorite. Both are fine-grained, hypidiomorphic-
granular, but the micromonzonite i s lighter and more pinkish i n 
colour since i t contains less mafics and more orthoclase. Very 
fine grains of disseminated magnetite (or hematite i n altered 
varieties) are typical and inclusions of coarse crystalline 
rocks are uncommon. This rock type i s not as abundant as the 
microdiorite and although weakly mineralized i n places, does not 
appear to be an important host. 

Apparently younger than the microdiorite i s 
a group of porphyrit$£ic di o r i t e and monzonite varieties known 
col l e c t i v e l y as "lobe types" since these form the main mass of 
the crystalline lobe-like appendage to the batholith which 
underlies the Wheal Tamar, Grassroots and Monte Carlo claims. 
Older varieties display hornblende phenocrysts to 2 cm i n a 
phaneritic ground mass composed mainly of anhedral feldspar. 
Included fragments of coarse crystalline* rocks, primarily 
gabbro and pyroxenite, are very common. Younger lobe varieties 
are more acidic, and i n addition to hornblende phenocrysts 
contain euhedral, often zoned, phenocrysts of plagioclase. 
Trachytoid texture i s common i n the younger varieties. These 
rock types have been given the general name, "Sugarloaf* by 
other workers since they comprise the main mass of Sugarloa& * 
H i l l . 

Alteration of these types i s not as intense 
as the alteration of the microdiorite, and i s generally restricted 
to shear zones and zones of strong jointing. Propylito alterations 
i s the main type, and i s characterized by an abundance of 
epidote. Minor alb i t i z a t i o n i n narrow cones adjacent to fractures 
and joints i s typical. 

Potassic alteration of the lobe types and the 
microdiorite i s Jess common but i s apparently closely associated 
with sulphide mineralization. This alteration type i s typi f i e d 
by an abundance of red orthoclase i n veinlots and irregular 
blobs, and by the development of minor hydro thermal b i o t i t e . 

3 



Intruding the loba rocks i s an assemblage of 
lamprophyres. Common varieties are pyzoxone and hornblende 
lamprophyres; b i o t i t e lamprophyres are rare, A l l are rel a t i v e l y 
unaltered and unmineralized. 

Tertiary rocks include quarts-feldspar porphyry 
and olivine basalt of the Valley basalt formation. 

c. Structuro 

yy The dominant structure 6n the property i s a 
y breccia zone on the northern edge of the property which occupies 

the position of the contact between the coarse crystalline rocks 
of the batholith and the finer grained younger intrusive types* 
Fragments are nearly invariably of gabbro or pyroxenite and 
rarely of d i o r i t e . The breccia matri^ts variable i n texture 
but i s d i o r i t i c i n composition and i s quite l i k e l y microdiorite. 
Petrographic study i s necessary for confirmation here. The width 
of the breccia zone i s d i f f i c u l t to assess since the nature of 
the breccia changes from a very tight breccia (95% fragments) 
v/ith l i t t l e volume expansion to the north i n the coarse cry s t a l l i n e 
rocks of the batholith, to a very open breccia (95% matrix) with 
only occasional isolated fragments of gabbro, over a distance 
of about 1000 f t * In most cases, there has been l i t t l e , i f any, 
assimilation of the fragments, but occasionally there are zones 
i n the breccia i n which the fragments have been p a r t i a l l y digested 
and outlines of individual fragments are d i f f i c u l t to discern. 

For the most part, fragments are angular to sub-
angular but i n one outcrop, near the eastern corner of the v 

Ajax claim, the fragments are sub-rounded to well-rounded, but ( 

show l i t t l e or no evidence of assimilation. One, may speculate 
that the rounding of fragments resulted from abrasion i n a breccia 
pipe which was subsequently f i l l e d with microdiorite. In any 9 

case, the breccia appears to have resulted from a removal of 
support rather than from any forceful emplacement of material. 

Small, localized shear zones within the breccia 
contain weak sulphide mineralization but the breccia zone i t s e l f 

yy i s not an ore control. 

9. ̂ MINSRALIgATIOH AHD ORB 

A. Mineralogy/ 

Chalcopyrite i s the primary ore mineral. I t 
occurs mainly i n fractures and shear zones, i n veinlets with 
c a l c i t e and less commonly as disseminations having replaced the 
mafic minerals of the diorite. Associated with chalcopyrite 
are minor amounts of bomite and pyrite. Pyrrhotite and hematite 
have been noted, and trace amounts of molybdenite were seen 
in polished sections. Magnetite i s an accessory mineral i n the 
gabbro and micromonzonite rocks and i s not genetically related 
to the sulphides. 

Coatings of c a l c i t e , epidote and pyrite on 
joints are also not genetically related to the copper sulphides. 

The main secondary minerals are malachite and 
asurite. The GO carbonates have been observed i n core at depths 
of approximately 150 f t ; i t should be kept i n mind that assays 
of surface or near surface material have probably been enriched. 
Weathering of sulphides has also resulted i n residual concentrations 
of gold in near surface assays. 

4 
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B. ^Iteration 

Alteration of mafic minerals to epidote and 
coatings of epidote, calcite and pyrite on joints £3* widespread 
throughout the batholith. Locally, on the Ajax property, strong 
propylitization of the rocks on the west side of the property i n 
particular has resulted i n a general bleaching of the rock. 
Mafia minoralo hava boon alto rod to t renvoi i t Q and opidoto while the 
feldspars have been altered to albite and c a l c i t e . The resulting 
rock i s white, porcelaneous, fine grained and i s referred to as 
" a l b i t i t e * . This type of alteration may be extremely irregular 
i n character and sharp contacts between bleached and unaltered 
d i o r i t e are common. Xt i s not unusual to see fragments of d i o r i t e 
i n various stages of alteration within a zone of a l b i t i t e and i t 
seems l i k e l y that brecciation proceeded alteration i n some zones 
at least. 

Although the bulk of the mineralization occurs 
within the albitized zone, there appears to be no connection 
between the degree of alteration and the amount of sulphides 
present. In fact, the best disseminated mineralization occurs 
i n only moderately altered rocks whereas sections of porcelaneous 
a l b i t i t e are commonly barren. Xt was noted, however, that • v. 
sulphide mineralization was present i n a l b i t i t e containing 
appreciable amounts of carbonate. 

Potassic alteration, involving injection of 
K^O as orthoclase, with minor b i o t i t e and s e r i c i t e , i s not 
as strong on the property as elsewhere i n the batholith, but i s 
closely associated with mineralization. At other properties, 
such as the Kimberley and Copper King, large zones of brick-red 
porphyry have developed from potassic alteration. 

C. Ore Controls and Reserves:-

Nearly a l l the mineralization on the property 
i s contained within the strongly altered envelope on the Ajas 
claim. L i t t l e has been added to the picture here; underground 
mapping i n the South Ajax adit has shown that the mineralization 
i s associated with tv/o major shear zones, one striking^OSO^*^" 
degrees and dipping 60 degrees to the north, the .©tner^striking 

, 035 degrees and dipping 45 degrees - to the east, aa t.»sll-as with _ 
several other, less intense, shear directions. The picture i s 
further complicated by post-mineral faults of varying attitudes • 
and unknown displacements. . 

From d r i l l i n g done to-date, a l l reserves 
are i n the Ajax-Neptune zone. By correlation of intersections, 
3 northeast trending mineralized zones were proposed. : 

gone Grade Tonnage (inferred) 
.' * ;, • \ 

A 0.80% Cu 1,700,000 • 
B 0.67% 2,760,000 
C 0.64% 3,540,000 

Total 0.67% 8,000,000 

0.4% Cu was used as a cutoff grade. 

The 1967 d r i l l i n g program did not add to the established reserves. 

D. Sugary of 1967 Diamond P r i l l Results^ 

See attachments. 
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10. GKQPHYSICS 

A. Performed 

A detailed magnetometer survey was carried out 
on the mineralized area on the Hhe3l< Tamar claim to gain some 
insight as to the structure i n the area. The contact between 
the coarse crystalline rocks and the younger varieties appears 
to be quite dis t i n c t i n this area; that i s , the breccia zone i s 
probably f a i r l y narrow since the position of the contact i s quite 
apparent on the magnetometer map. Less obvious, i s an east-west 
trend in the magnetic expression of the younger diorites which 
host the mineralization i n the area. Lithology has been correlated 
for about 200 feet between d r i l l holes here, but zones ̂ f^mineral---
ization i n and adjacent to these lithologic units are^discontinuous 
and cannot be traced over even this short distance. 

• ' Assessed' / • < > 

The purpose of the 1967 d r i l l program was to 
assess the anomalies obtained during the course of the 1966 . 
program of geophysics. Certain of the anomalies were i n areas 
underlain by the older coarse crystalline rocks. Since i t has 
been established f a i r l y conclusively that major concentrations 
of sulphides are unlikely to occur i n these rocks, these anomalies 
were not tested by d r i l l i n g . ' ; ^ v 

The major target established by the geophysics t 
was a large irregular anomaly in the rocks underlying the Wheal 
Tamar, Monte Carlo and JactoNo. 13 claims. Detailed mapping and 
d r i l l i n g of the anomalous zone on the Wheal Tamar clairn^established 
that chalcopyrite mineralization i s mainly confined to narrow •. ^ 
intermittent shear zones. Much more widespread i s the assemblage 
ca l c i t e , epidote and pyrite coating the numerous joints and .\ 
fractures i n the area. I t i s probable that the IP anomaly here v 

resulted from the polarization of the pyrite of t h i s assemblage; 

D r i l l i n g on the Monte Carlo claim and the ; \ 
Jacko 220. 13 Fr. also indicated that chalcopyrite was mainly % 
confined to narrow erratic shear zones whereas pyrite, c a l c i t e / 
and epidote on joints and tight fractures were more widespread 
and regularly distributed. * 

In addition, the 3 d r i l l holes i n t h i s area 
passed through the porphyritic di o r i t e and into a brecciated 
serpentinized p i c r i t e at a depth of about 250 feet. Serpentine 
i s reported to have been polarized i n srare cases. In a l l 
probability, the IP anomaly i n this region i s due to the scattered 
smears of pyrite on joint faces or perhaps to the serpentinized 
breccia zone. This breccia zone i s v i r t u a l l y barren. 

It i s interesting to note that although the main 
mineralized zones #n the Ajax claim contain abundant chalcopyrite 
in fractures and disseminations, the geophysical response over 
these zones i s only moderate and anomalies here are c l a s s i f i e d 1 

as "probable" and "possible* 1. A local high IP response to the 
northwest of the main mineralized zona was tested by d r i l l hole , 
No. 56. The rocks underlying the anomalous zone were found to 
be serpentinized gabbro breccia containing v i r t u a l l y no sulphides. 

11. PQSSID^SaTISS, 

A. Ajax Zone 

Detailed surface and underground mapping 
substantiate the hypothesis that the sulphides are mainly 
controlled by northeast-trending fracture zones as has been 
previously suggested. However, the largo number of apparently 
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unrelated d r i l l hole intersections and the complexity of 
the structure as seen underground suggest that the mineral­
ization i s contained i n a large number of loc a l , perhaps 
discontinuous, fracture zones i n sets of several different 
attitudes. Further study of the controls i s currently 
being undertaken. Established reserved figures are therefore 
open& to question. Additional sampling i s necessary to 
confirm the size and shape of the ore blocks as they are 
prosontly visual/l'ized. 

The zone to the east of the main mineralised 
(Ajax) zone has been tested by section holes about 500 
feet apart. Intersections here are more widely spaced, but 
grades are i n the same order of magnitude as those of the 
Ajax zone. It seems probable that additional d r i l l i n g here 
could increase the reserves by perhaps 30 percent. In 
view of the complexity of the situation, this must be 
considered to be speculative. 

B. Wheal Tamar Zone 

£30 reserves are established i n t h i s zone. 
Mineralization i s controlled by shear zones trending north­
east and southeast but concentrations of mineralization 
are small, spotty and irregular. As previously mentioned, 
mineralized intersections cannot be traced from hole to 
hole despite the fact that lithology and structure can 
be correlated. The p o s s i b i l i t y of developing a significant 
tonnage of ore grade material i n t h i s area seems remote. 

12. : CONCLUSIONS 

Induced polarization anomalies on the Wheal 
Tamar Monte Carlo and Jacko No. 18 Fr. claims are l i k e l y to 
have been caused by pyrite, which, with c a l c i t e and epidote, 
coats joints and fractures. This mineral assemblage appears 
to be genetically d i s t i n c t from the chalcopyrite - pyrite -
bomite assemblage controlled by l o c a l shear zones. The 
shear zones i n this area are weak and irregular; the p o s s i b i l ­
i t y of making ore here i s remote. 

Local IP anomalies occur i n the coarse crystalline 
rocks on the northern edge of the property. Kb significant 
mineralization has been found i n these rocks and i t i s 
unlikely that these anomalies were caused by sulphides. } 

A small IP anomaly on the northwestern flank of 
the Ajax zone was d r i l l e d but the underlying rocks were found 
to contain no sulphides. Consequently, nothing was added to 
the reserves as presently envisaged. 

Detailed mapping underground disclosed several 
fracture sets and post - mineral faults. Major fracture zones 
trend northeasterly as was previously thought," but i t i s 
believed that these structures are discontinuous and irregularly 
mineralized; the ore-shoots as presently outlined, are therefore 
suspect. A study of the fracture and shear zones i s currently 
underway. 

13. R̂ CC::,Mi;r7D?.TI0HS 

Additional sampling of the Ajax zone i s necessary 
to increase the confidence level of the ore reserve s t a t i s t i c s . 
Keconnaiseance d r i l l i n g on the oastern flank of the Ajax 
zone resulted i n moderately spaced intersections of low grade 
mineralisation. D r i l l i n g i n this region could bo expected 
to increase reserves by approximately 30 percent. 
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15. ATTACHMENTS 

A. Appendix of 1967 Diamond D r i l l i n g S t a t i s t i c s . 
B. General Pfcan, 1" 300' 
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ATTACHMENT 

SIB&1ARY OF MINERALISED INTERSECTIONS 
1967 DRILLING  

EOLS FROr-1 TO WIDTH DEPTJ^ 

49 210 233 23 0.93) 481 

50 355 
395 
531 

445 
425 
543 

90 
30 
12 

0.83) 
1.17 
0.46 

570 

51 0 314 0.20 411 

52 339 404 15 J&.37 507 

53 195 205 10 0.55) 
Possibly another 

15* 

473 

54 63.5 78 14.5 0.90 509 

55 67 
519 
587 

85 
531 
592 

18 
12 
5 

1.03 
0.84 
0.64 

593 

56 523 603 85 0,68) 622 

TOTAL 4#171 

Est. direct costs §6#75/foot 





Geological Division | , 

Ao^'-: 0;:Tr: CAiTp (Eaaloops 

Mine Series 8o« Geological Seecrt Ko* 2/7 

Tho Ajax-Xanto Carl© group i s a potentially lar^;c ,lcw 
g?ail® copper proepeci; in Xaaloops J&aisng Division*, She creep consists 
olT four cptionod oleics, four leased elates and 10 claiss and fr a c t ­
ions hold "by staking* Tae property i s situated s i s Elites $o*ftST&$ 
JEsaloopo And l l o a astride a portion or tho south contact e£ fee Iron 
SSsisk batholith* KuEseroua copper deposits occur eroend, tho periphery 
of this fcatholitii and a row occur within, the plutea* SVoqcsatly 
tho deposits era aeecnipanied by considerable a l b l t i s a t i o a of tho wall* 
rock» She largest deposit i n tho area "was tho Iron ?£as3fi &Ino *?hich-
produced over £ivo w i l l i c a ' pounds of coop©" froa about 200,000 tons of 
era which averaged 1»4# copper end G«02 osa. Au per ton. this aiao 
1$ on 'tho north contact of tho batholith end i s four a l i o s aorthaost 
of tho £$ox ̂ roep* 

Ccaiaco d r i l l e d tho isaaedittta v i c i n i t y of a snail 
surfaco showing pa the Ajax c l a l a i n 1926 asd 1323 and obtained 
8oattoar»dj wido, low grade islnorallsaticn, the boot intersection being 
SI foet of 0»$/> Cu* She present group of claims, centering on tho 
$4&x3 XJ&G acquired by Cominco i n 1954 by option, leasing end staking 
Geological napping i n 1354 outlined the south ceatset of tho Iron 

feathelltb en these claims satd showed that copper mineralization 
was confined to a albltised Boae i n andesite flewe of the Steele 
group icraediatoly ftsu'tSi of the intrusive contact* /ia eleetsfoaagpetie 
survey i n 1954 did not reveal any conductors which might be indicative 
of sulfide saineralisatiotu Xt n&a then proposed to d r i l l widely • 
spaced o^oes-acotiens through tho favorable albitised zone* Shis 
report deals v?it2i the results of tho 1355 d r i l l i n g prosrss and re-
ocss&Gnds the action 'to bo taken with the several elaime. 

A t o t a l of 7,250 feet of diaisoid d r i l l i n g i n 14 hole* 
«aa completed i n 1055 • SSaa favorable albitised zone was i n i t i a l l y 
cross-sectioasd at 1,000 foet intervals and eebsoqueat d r i l l i n g w « 
dene i n the v i c i n i t y of the bettor intersections* Trie d r i l l i n g 
shewed that nearly a l l and certainly the bettor ado oral isation i s con* 
fisted to the albitised zone* this aeee extends fs?eia lite d i o r i t e 
eeliont on I&aiQ Carlo c l a i a 6*O00 foot ssesterly to Jacko LaS:e* I t 
bag e jaaxistsx Kidth of SCO feet but narrows rapidly i n the eastern 
part of A*ex elaia* AlVltisatioa i s confined te eadesite fleas l y ­
ing p a r a l l e l te eaul ^mediately south of tho diorite contact* 

The coat Inters set iocs ob tained i n tho 1355 d r i l l las 
were S3 fcot of 1»2.̂  Cu and 62 feet of 1*1;'- Cu. Kiseivhere, widely 
scattered Interssetieha cf 0.4& to 0*9)5 Cu over eidthe frcri 15 to 
110 feet wore obtained in the elbitisos! Bone* k disconragiag feature : 

c? tf-e&e re l a t i v e l y wide ieterseotiens i s that tfcey ohsvv very l i t t l e 
continuity i n eit'.ior the horisental or vertioal plane* 'Xhle di s ­
continuity of mineralised ceotions lo *Kio result of the o x t r a ^ l y 
irro.;x:l-'.',r nature of tho albito alteratien cud tho i n s u l a r die* 
tribuileo ef dieeeainated sulfides within, haphaaardj lees alto red 
blocks of volesniea in fciie altered so;-.o- She deposit «ould» therefore, 
have to be mined ao a large blcolc since i t -nould bo qvdte iaposoiblo 
to ciine i t oeloctiv-sly, ^he beefc block tbat can bo outlined contains 
about 50,000 tens por vertical foot or 0*3:? Cu. TrAn grade io do-
f i a i t o l y ^el°^ finable l i n i t s oven thou^i til© various physical *aotora 
provide excellent conditions £or lew cost open p i t aininj?. 
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TKO escploratioa p o s s i b i l i t i e s reasain i n the albitisod aose. 
One i s couth of the 1320 d r i l l i n g oa AJes oXalB^^he ether betaoen tho 
raost easterly d r i l l e d section and the diorite salient on "sate Carle 
el airs. There io l i t t l e to s«£$oet, however, that tho grade or continuity 
of any ainer&liaatlea i n those areao w i l l be bettor than that already 
obtained. 

iaost of the mineralisation i s en the ajax end Keptune 
el&iiae* Those el alas and two others i n tho group are under option to 
purchase for £20,000 in four yearly eavaoate of vvhich $2,000 was paid 
en the 51st Aa&ust, 1955« She nest paynsat i s Tor 0*000 en the 
seme date i n 1356* 

I t i s recoisnendad thats-
(1) She option on the fou? optioned claims be tomiuated. 
(2) Tho staked claims fca hold at least u n t i l the e v i r a t i o n of ass­

essment •sorlc credits* 
0) The foxir leased clal^e be retained for the sane period as those 

under (P) above. 
The reason for reco-snonding the retention of certain 

olaise l i e s i n the hope e£ finding other structures or conditions 
l a the area whioh nay control niaeralication. 2*o such structures or 
conditions are known or inferred at the preeeat t£$a* The claims 
reccsraondod for retention fora a woll-locatod group ^hieh can caw be 
held at miniaim esponditura. 

Two exploration possibilities;-which nay have cone Korit, 
regain. Cno i s an untested seae 1*000 foot long and £00 Toot aide 
ole^S the south edge of the albitised sens en Ajeat c l a i a south or the 
15213 d r i l l i n g . The second p o s s i b i l i t y i s the eastern 1,0C0 feet of 
tho albitised cone "which extends frca the sost easterly d r i l l holes 
to tho diorite salient en &onie Carlo elaia* fffcero i s l i t t l e to suggest, 
however* that the grade or continuity of way mineralisation i n these aroas 
w i l l be hotter than that already obtained. 

There appeere to be a concentration of Mineralisation 
near tho south l i c i t of the albitised none. This concentration nay 
have been caused by a dssniag effect of the adjoining basalt which 
\*cr£orsont very l i t t l e alteration. The untested sone aentienod above 
l i e s between our best taterseetiea* v=hioh ran 1*2,* Cu across BZ feat, 
and aaethea* intersection 1,00-0 foot to the west which ran Q.6;> Cu 
•across 53 feet. This sone could bo tested with one d r i l l hole 500 feet 
long d r i l l e d faros the outcrop oa tho o i l pipeline. rlsht-otVway. V. 

\ 
Sao socoad p o s s i b i l i t y described above could be adequately 

tested with tee cress-sectional d r i l l holes each about 600 feet long. 
Here, the diorite transects tho volo&alfcs at a hl^h &n#le to thoir 
strike. Since the diorite i s assumed to bo the souroe cf copper 
mineral!cation and i t i s cross-cutting the favorable velcaaics in the 
fens of a cupola, thea hotter conditions for ere ciay exist here trith 
these added controls, v'.e do knew* however* that tho volcanic3 i n tho 
ianodiato v i c i n i t y of the diorite contact do net contain aiueh copper 
ninoralisatioa* 
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»Mso0 iV totter B&r.oraiisatioa dosn cccur l a tho volcanieo i n tho ^ 
vicjuiity cx -who cupola i t does not extend as ranch est 1,000 feet vest, \ 
as shown by the re l a t i v e l y narrow end low grade intersections i n 
c r d i l holes 21 and 22. 

• I t i n thus peea that the t;ro eSplofatiCR p o s s i b i i i t i s o 
that remsia are net too attractive tilth respect to siae and possible 

At the presort time no other ore controls or p o s s i b i l i t i e s 
are kiiec-ai cat the property or i n the area. I t has been pecosaae£*dedj 
hovreviri'j that certain clai»a be held at least u n t i l the e v i r a t i o n of 
present easessiijeat work credits• Soring this time wo may find other 
coaditioaa or structures i n the area which asy control gainers! t nation 
end provide us with additional exploratory targets.' 

.The property i s located about s i z Bilea south or Kcnloops" 
i n en area of cpe&, r o l l i n g range lead that varies i n olev&tica frcra 
2,000 feet i n Jacko Lake sad Peterson Creek vaLley to 3.500 feet on the 
rid:?- of reclc above the lake, Tho clai«i area i s covered, for the post 
part, by varying thicknesses of boeldar cley *4iiob reaches i t s greatest 
depth i n a series or sa&ll southeasterly trending drur-iUxis. Tho STUB*-
l2ii3 have a r e l i e f of about 50 feet and sose of then have roch ceres. 
Sock outcrops occupy let;;; than i0?s of the claim area BUG v^ry l i i t l o 
wore cccur i n the irradiate v i c i n i t y . Gensequently contacts, attitudes 
and other structural features are inadonu&toly outlined en the map. 
Tho outcrops take the for;;; of i;;olatsd rld&es tre^din^ i n the direction 
of the regional strike of tho extrusive reeks. 

The property i s underlain entirely by Igneous rocha which 
are both extrusive and intrusive. The oldest rocks are a thick series 
of Nicola -yolcanics of Upper ^rlassie ar-;e. llhey underlie the central 
and south portions or tho property. Aiidestte i s the predominant rock 
type i n this forc&ticgi as represented i n the roags area. Xt i s a fresh to 
s l i g h t l y altered rock of nedium srain with seme coarser grained phases 
that are indistinguishable troA certain phases or the diorite* ?©rphyri-
t i c endosite i s quite cennon as ere narrow sections of Tic:; breccia. 
In the V i c i n i t y of the property the andordte shows l o c a l alteration to 
al b i t o , epidote, chlorite and c a l c i t e . However, .on the property tho 
sndesito flows are largely converted to a dense, l i g h t grey, porcelaneous 
a l b i t i t e . This altered sono extends jEront tho diorite cupola on Hoot© 
Carle elain for 6.000 feet westerly to -Jacko Lake. I t has a ia&slnusi 
width of 300 feet but narrows rapidly i n the western part ef "AJ.SK c l s i n . 
Aibitisatiqn i s irregularly distributed throughout this zone tvA i t appears 
that Gonofthat less than 50/* of the andesite shows albite site-ration. 
The sadeoite flc;;s occur along the couth contact or the Iron "ask batho­
l i t h and extend for at loaet 1000 Toot to tho couth. A thick scries of 
bae&Xtie flows, with sor.ie interbiinded andositc,' l i e s above the s r ^ i e a i i ^ i ' ^ 
Tho baaaXt in a distinctive rock with numerous lorge phcn^i^c^eoj •* 
au£ite. I t i s generally 3tron;jly rr.^r.ctic. ,.. .. . ... _ 

BsridiviG le irii*re:r.:ently observed within the vcic:^;ic3* 
•X 2tm scattered obsorvationa ehoti that the flove etrike rub-perc ;ilol to 
the south contact of the Iron gSatik batholith ^nd dip ^t^epiy to the 
couth* .. 

The Nicola vblcsaJea are Iritruded by the Iron Stek batho-
l i ^ * : , a Cor-st Sange ijitroslvs of i^oraesic or tower Cretocsouj ar;e. Vhiu 
plubo^ i s roughly 1? miles lobs and Pv nilee wide. The direction of 
cle^catiea i s nortlvrastsrly end parallols the striko of the er.eiosiaj 
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rocks. The b'atliolit'iic res!*.}? vary i n composition fror-i syor&to to u l t r a -
bauic type's with diorite being by far the west coficton typo. In the 
inttediato v i c i n i t y of tho > jezc-Monko Carlo £roep the plutenic rock i s 
essentially die-rite. Sojfso syenite phases were inberseotod i n the d r i l l 
helee and e snail lobe or pyroxenito outcrops at the east end o£ &fo 
property, i l l ! the plutonic types ere nceiusi grained and relatively 
fresh but shot;' ooj&e l o c a l albito and epidote alteration. Xhbyl^s^£^#r^' 
acterist-ically deficient i n quarts end orthoclase i s unco^brii 

Tho south contact of the Iron Keel: batholith traverses 
the north portion of the property i n an easterly direction frora Jacko 
Lake to the north corner or ftoptune claim where i t abruptly swings 
northeasterly to cross tho central part of WheaX-Tamsr claim. . Xt then 
s>;in^s south to the south end or Grass iioots cXaiit) to torn a pro:'iinenb 
cupola about 2000 feet wide. D r i l l hols information indicates that the 
dip of the batholithic contact c&cng the straight portions i s stoop to 
the south. Kcwcver, tho dip i n tho loop described above around iiheal 
Toniar claim i s very f l a t . Consequently the overlying albitized velcanics 
i n this ares ere very sh&ilowr. Some pits here she-? that the velcanics • 
as Kuch as 500 feet south of the contact arc only 20 feet to 30 foot 
cWp. Ho information was obtained on the dip of the contact of the 
cupola, Xt i s known, however, that the east and weet flanks of thJLs 
structure transect the enclosing volcenica at a high angle. 

A few s i l l s of coarse feldspar porphyry up to 15 feet 
wide occur within tho andesite flows of the Kicola volcnnice. 2£cso 
s i l l s also show considerable epidote alteration. I t i s net known 
Whether they are genetically related to the velcanics or to the batho­
l i t h i c roclcs. . They are barren of sulphide mineralisation. 

A email renjnant of Xsnlcops velcanics - of Miocene a~o 
outcrops at tho east end of the property ca Sultan claiw. The reek i s 
a dark, fine grained basalt. I t unconforr*ably overlies a l l the other 
rocks i n the v i c i n i t y of the nap-arsa. xhoy have been only s l i g h t l y 
disturbed l o c a l l y . 

The estrone scarcity of outcrops nakeo i t isipesslble to 
debsrnine tho structural elements i n the map-area. A few observations 
show that the Kiepla velcanics strike generally easterly cub-parallel 
to the south contact of the batholith and dip steeply south. The basalt 
flews to the south apparently overlie the andesite south of the bathe-
U t h tut the presence or absence of folding could not bo dotoriiiined. 

Indirect evidence only indicates tho p o s s i b i l i t y of a" 
fault striMng U 15° K from the north- era of Jacko take at the west end 
of the property. The anount and direction of reverent on t h i s fault 
could not be detomined• Puruherc^re, i t i s not kaowei whether this 
fault acted as a channelway for sulphide-bearing coiutions." Xt appears 
rr;ost l i k e l y that the fault i s post-riiinoralisaticn. 

A n&siher of narrow crushed s cr.ee wore intersected in the 
velcanics. (They undoubtedly represent snail f a u l t s . Also, brocclation 
i s cc-r.Tjon i n the andesite blocks adjacent to tho more thoroughly a l b i -
tibed sones. 

A sheer zone about 50 feet wide was intersected i n diorite 
near the bottom of D.3.U. £0 and 800 foot east another acne of sir-Alar 
si^e intersected i n v o l c ^ i c s i n D.D.fT. 22. These intersections may 
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represent tho c-ino shear ache* IT so, the son's strides H OOr IJ, 
.which 1-3 about ^assaliol to tho dlorito contact, but passes into 
tho hr.truiiivo down dip. The shear sens, contains finely dissarj-
insteci pyrrhofclte and sttao chalcopyrite. This, ̂ ed possibly other 
sillier shear sor.es, probably acted as ere solution chamiolwaya 
frcrs the intrusive into the Nicola velcanics. 

Kuneroue eo-x>per deposits &ra ;isaoeiatsd with the 
lrcs» Ha.sk batholith, However, tho only production of any oi££ii-
ficanco %-rm from the Iron Kasfc Hlr.a which produced about p.2 rail-
lion pounds of copper from ore averaging 1.4>v Cu and 0.03 oa Au« 
Many of the copper deposits are found around , the periphery of the 
batholith and a few occur within the" central part, Several are 
situated witiatn the ihtrualvo roelcs and SOTSO ere in the intruded 
roehs at tho borders of the pluton. Tho deposits ere in the fone. 
of innra^naiiens, veins, stoelctjori-cs," and mineralised shear.sone0« 
Scgft of the isipregnation deposits appear to have no solution 
channels. Frequently the deposits ere aceoripanied by considerable 
wall-rock alteration that involves the albitisation of plagioclase 
feldspar with tlie dovelopnont of carbonate, chlorito and epidote. • 
£horo is ;i0 data to prove that this alteration was accomplished 
at an earlier stare than the Kineralleation, but its occurrence at 

lit t l e distance frcss i-aiown ore bodies sug^eete that altera*-' 
ticn and cro deposition nay have been to soa.vj extent independent 
processes. Although the alteration is not invariably closely 
related to the ere bodies, i t is sufficiently diagnostic to be 
used to seise ©stent no an indicator that era bodies are nearby, 
. Thus lb affords a aeraŝ hat larger tar^ab for exploration than the 
ore bodies theihaô v'es. The alteration is very pronounced in the 
vieinity of tho Iron flask nine, and this is the larroet. ere body 
so far developed in the area. On the AJ&x-HOnta Carlo property 
tho aibitisation is even eiore intense and considerable widespread 
copper iainerallsation is Snowi hero. 

The deficiency of quarts, the abundance of na£notita 
and calcito and tho general arrangement o* tho copper deposits • 
with respect to the periphery of the-Iron Mash batholith are a l l 
features which vtovIC relate then closely in origin to the batho­
lithic recks. Their occurrence within tho hydroohertnelly altered 
roehs of the batholith and vicinity, however̂  would surest that 
thoy are connected, with tho vary late phases of the intrusion and 
consolidation of the bafehoitih, or that they c&ne froa a dGcp-seatou 
p&0uaiic source not exposed at this locality. 

Copper rnr.erali^ation en the iijax-Kente Carlo pro­
perty .occurs in ajbroad albltisod cone an. nicela.. valcenics,j,^:odi-. 
ctojy... south .ef the contact. of. the Iron He sic batholith. Tiiis highly 
altered sono extends £r£n the diorite cupola on **eato Cerld aad 
Gr-jss Hoots eiaiies westerly for 6000 feet to Jacho be':o. Xt has a * 
naxb;:-.uh width of 900 foot but narrows rapidly in the western part 
of î arc cleiia and- rproads out in a h-ocS.3 bet very shallow, aonc 
tjeefc of the ealioat on b'boal levaie* and Jaalco he. 6 Fraction. , l l b i -
tieaLicw is confined aj-wbst..entirely to the andesitc flows south 
of-^e iairesivo contact bet a li t t l e alteration, in s^ajtl, local,, 
df'rccaler.patches, is also present in tho intrusive rcchs. The 
basaltic flews, however, show little to no albitisatien. Albiti-
saticn within tho broad sono KCntionoe above varies in intensity 
frcn Kerb to nearly 1G0£ e.ed the distribution of altered and uaal- 1 

tared blo-ohs is o::treaeiy irrc^ul'sr and unpredictable. An intensely 
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cl Jittered iioao was probably forced i n the avidosito during the orc-
gecgr aad o^placenier/c. of tho batholith. Then albito solutions, as 
I: iter o^annt.lons frora this unsaturated rcch, rrd. grated into tho 
fractured soae, healing i t ami cavsia^ albitisatloe. oi 1 the ardesito 
fleas which i s very lrre;aalar both spatially and i n intensity. 

Most of tho sulphides 5 consisting of chalcopyrite 
end pyrrhetito~^th a l i t t l e pyrite,~bee'ur in' irre^uler blocks.Of 
p a r t i a l l y altered andesite_ adjacent to or enclosed by albltisecl 
scc"bIor.D5 pa-rtieulerly "where the aadesite has been fractured or 
broceiatad. Breeciaticn "is very ccseien In the andos.vts alct;i.:; con­
tacts -with albltisod sections. Sulphides are rere i n tho r,w>ro 
t h o r e i ^ l y a l b i t i s c d portions of tho none, 'rite ealpb.ides occur, 
for the. r.scst part, as fins diseeialnatians i n albitised andesito 
and rarely' i n minute c a l c l t e - f i l l o d stringers. Mo ore solution 
charaieiweyc are knosan but shear sores, such as tho Eralphido-bpariRg 
or.o •Intersected i n P.D.Ti.'g 20 aad 2P3 wi~ht have acted as such 
frots the intrusive into tho liieola velcanics. 

Tho fact that tho sulphides occur i n ondesite flews 
i n the forn of fine dieseroinatione rather than i n stringers might 
suggest that s (1) the sulphides wore originally constituents of 
.the voXcanicS and during the process of albitisation they atr;rated 
to. less altered sections, particularly where such sections are 
fractured and brecoiated "islar.ds 1* i n the albitised sones or, (2) 
the sulphides, accompanied the a l b i t i s i a g solutions fren the in t r u ­
sive arid.sccu^ulatsd i n the 2aas altered hinMcn naAaafoa..^fri^h 

generally broccintcd. Ihe l a t t e r suggestion Is probably-the 
nero l i k e l y cno' bycas.ee of tho distribution ef copper deposits 
around end within the Ires Kaak batholith. 

The extresiely • irregular nature of the albitlsation 
and tho IrreguLar distribution of disseminated c5e:eralisatIon with- -
i n tke haphasard, less altered blochs of volcanics i n the a l t e s e a ^ ^ 
gone precludes tho p o s s i b i l i t y of individual intersections^extend­
ing for any. distance horizontally or vot^Ically.' ^he "deposit^—~-— 
therefore, would have to be siined as a l&r&o block asr i t would be 
quite iSfjossible to tslno I t selectively. Another feature ef tho 
deposit i s that the ore intersections are rather unifomly low grade 
and no high grade acnes haveyet been intersected; 

The best mineralisation occurs on either side of a 
large, intensely altered sono. i n the east-central part of tho Ajae: 
s l a i n . A f a i r l y lar^e area south of this sene ana east of B.D.H. 
16 reni n s to be tested. There appears to be a concentration ef 
s&neraliuatiosi near and along tho south l i r d t ef tho albitised '-one. 
This coiiCohtrction may have been caused by a darning effect of tho 
overlying basalt which underwent very l i t t l e alteration. 

Mineralised outcrops are invariably c.cidisod. Very 
l i t t l e chalcopyrite i s found i n there* i t being altered to malachite 
and .aaurite to a depth of >.) feet or 40 foot. Tho grade ef curface 
deposits containing copper carbonates i s frequently up to ?/. Oix ^> 
whereas the grade ef tho uador-lying protora i s generally less thari 
0.4/* Cu. Tide widespread enrichment ef copper deposits i n tho Iron 
hr.sh' area eaglets that there rtay be relatively rich carbonate eros 
i n o l j n i f i c e n t quantities under' tho nearby Tertiary layered reehs. 
banco3 i f a copper deposit i s feand i n this area neer fertiary v e l ­
canics or eeaia;ente3 the p o s s i b i l i t y of enriched ores under tho 
younger rodeo should be investigated. 
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X U C 0 t* 2 B. 

;^t^,.jt>:yh V H V'Q - — -" _. 

Surif^ tiro $p&s$& of 3̂ 65 a &u& ptato tMft #20$?oss ces* 
aU;titsg of £oori&~ica wid Sag) ml $sepptn& ym charted 
oat on tho Aja^<o;aic Ca r lo &rou$># In acUi&iCft A cell êochardcaX fjurwgp 
cpsdust&it by Van-so wril&ratiosa over the cra& u&s callable. £&ch 
fcinO of uoste han indicated a t&&&&casti&y increased potential f o r gpppe? 
aî ONtllffiit&on s«d tfaa c^ccllcut com&a&&o tiftestg tho var ious gsrajya 
ctron^y roinfercoa tho f&vpyrs&le resisonsma o f each* On the b&c&s o f 
this a cubotsntl&l drlllirc, prô raei could cos* fca rccm?OT2od, bottwop* V.afore UtcmZttg ^os^ttsd t o issy larco prô r&si V G r i f i c u t ^ - n o f tbo 
j&#ou&&£A ts»op?iysl*aX and ceolc&lcal in&eatlaas ms& be obt&inod* To 
do this a roIutiveO*/ codeot prô y&n of shout 3,000 o f drilling is 
rccc ;̂saiad* IPo3ise**5?i t o t h i s tiQl ôpossi on r&sul iS j but i f r̂eaenb 
in&lc&tloa® are borsse cut a cssjos*- prosrasa of $f&fc©sss£ie <2r341i3s_«K&d 

•Eur ins tho pant to years & roX&UveSy ef 
activity hoe boon s^iritttei is tho &re* of tho Iron rsasfe 

b.iti:iclith psar £ar&oops* £hXs activity to saot vesa&fifltt in trtcz&£Lca&t 
£$s£& but i t did prompt & r©<t̂ $J3i30$& of t&s Ccs&nco cwr*ed A^:*rbnto 
Ccsrlo group Xcaatca aXô ^ i&O couth ce<ite;b of the Sron fcattoliUj*; 
Shis ciicoâ acnt̂  &&gs2& lest wittier̂  eucceototi that fc§& carried roscsvos 
of 7,000,000 tana £rsdln£ 0#Y0j£ (te.eo&l be ci;,nificaa'tly inesx̂ ocd 
t&sft tho ©pea p$£ potential of tho dapo~4t should bo EOTO 
t̂ orouc&ly# To tsst tfcooo pc&o;f&ilitic% i&ducc& polarisation^ r̂ aebo^otar 

i;cclo l̂caX ca#vqy& vera cra&ssta* d̂ ri«ij the 

?ha axô j co^icba of 23 eo per the f̂ OIcuin̂  listJ 

. lioptuao - * « 3 A » 
Copacr star *• ** a 8 » 
reri<OT *• • * w &za» 

Tc«r - « « 8 £2,0 * 
tote Carlo ~ « * 
Sultaa - ° * 

r x c t c » « * 

Shss ̂ >'CUi> ie SSSSTOUIJ^ by the property of Elites SliStf 
Copper &iise tid## 3£0 î ay Stra^ ,̂ S'oŝ nbo, CKî ariô . Any ĉ poî ien of the 
group ôi&c Uius to be nê ctiatod uith ^clliro HfHw» 

ibo .&Zc£^kx&o Carlo r̂aap hua had 4 history of elaboration 
dritina bad; UJ l̂ CO* Kuch OA tbia buss c^siotcd of tronch^ ,̂ toab pitting 
nr/i tho drlvina of a n^'cr of a-iit^ beforo 21̂ 20 sn;l records of ititz •• 
c;-o nob avaH l̂s# lb:̂ .vcr, this xsĉ s did cKiow that coppfis? r^usrallnation 
occ;ar̂  ovtr ar; avĉ  ?3>00 fcot leer; by about 1,0CX> faab* yi&>» In l>̂ d*̂ p, 
lp̂ >̂ 6 cî jd Cĉ lnco coauaebcil di^Hlire pro.jrâ s the SP€>tsnd aaal • 
an falcated ore r̂ ôr̂ o o:2 7#C0O#GOCj icso tjradiŝ  0*73 On has bcoe built 
cp# Ainô b el l of th&q rcocrvo ie ccffci^a In UK» • Ajaa. S?J4 ;^ptu^ 
dal»e« 



iiyso^oijtijj Carlo &rmp otr&ddloo tho oout̂ rn contact 
Of IHo '2ro& r.&& toXhoXtth* a bod/ of tiisrlto ^ism^^Mff 12 rillca tag 
i^* 2 rdloo ^ t o * I^JO Xctns cole of tins paihoXttU strli:oo sortlo^t* 
totb&ltih ĵtruvlao a&beltccj Satiate* fr& $̂03*tftXo and codlsonto 
of tho iUcola of Xrlasale o^s. Co^cr riiODrall^tXa:-; occ^s 

tbo $XorXto portloyXarly so&r tftss nort!:* cofck&ct to a loooor o^to^ 
In jiXtorod sw&s la iba craXoaiag volcaulco* 

tin t&s? Ajô r'or&o Carlo gft&p* coi^r iiii^roXIoatiori 
©cctei Xo pearly cofincvl ohooto csn&a&r&d i& a «K» of oXbilload rock 
vcrfoyoly dooorî od &g anda&ito or tXorodioriio. rdrjo^ollood zom 
f 0 parallel to t2ss diorite $C£$&G&£ het;o?or,> i;ndi-sXdo£X oro &hooto £&i3L&a 
.t&o oo;̂  ha.?o v&riaXlo otrikoo arid &&tit̂ o.t# l&r̂ i&Xs&tXAa lo Xsr^oly 
sVO£itnctedt to as irro^Xar aoso of olfeXio -alteratioru !iicos*-sXtetloa 
Jfcsnd &a otko? psrts of to b&tbollt& is ŝ gdlsr is character &a& J&3.SOC&S£©& 
*&£©rai£on Isvfc &s tfffcoa &cro oXoooX/ ŝ lated to fault or fractu^o s$ors©s# 

l2p to |)ioteo o£ tho c^olo^ for 6 asao^i^ .^o^TEioal 
&oac&ĉ XooX r»;Xt©* £!a£>pin£ oo&t#oX prô dod. £sy 3 piofeo& %$m 
iot t§> for too ôp̂ /olô x xxn# ŝ ocxrc £PD foot* -$g# 
ao^^^y^2g &H$t o£ĉ o tho ro&f&o of Ui®. *$&pplo£» 

~>,o r̂ iaa iscftfe$$ & ocotlo& of tfca omtoot toteo^ 
tho I r o n o ^ o r l t b sal t̂ o <i$o&$$ift@ IIteto $tfc&8&!&* 59** o&;:loot 
3tr5*&r« *&ost O40t*^ixt bt& i& is <tefcs£L &̂ gk&a3»* T̂ Tco t̂ sâ  of' 
*!0ar!iiO oro f^gafesit (X) ow^^^^a^^. {2) 
d l i s ^ &fttst«at£# d^ito fcroooSa oOâ >ioi3 aa orsa oa tho mHH c&2o 
of #*<s2p toitoS^g ôrl̂ s of ibs- forloro* Oc^or Sĉ ?-

nsot: c^c^sd o f | ^ » v 0 2 ^ , hors&Xor̂ Ia, tlotito^ pXâ .ô Xaoo. â id j^a^t i t e^ 
liF&&izt&& mt»ro of tho yô s la ra?t road^* op^roat oft frodi -ourfocoss 

Vâ  c^K'^ vol! oa ^athsfo^ outĉ ô # f5io co^og^^lccu diorite 
Is alr^l^r isi" ^?^«sr,oo and oô positlcm to tbo toaoia Ssst 'it ssoro 
ŝ Xfo:̂  r̂4d bes 0 3i>ŝ £Xod l i ^ i ^ eolv^^d ^p&i2'^oo« ^aln eXso 1̂  

oosro^a a ^o«Uiti*S^ projootXn̂  looo covoŝ r̂  of tho oa4stora port 
of ta& r̂c;̂ p0 This rosk o.7je:ro olKdXfia? co^o^otim to tt^ coarD^r 
diorlto lJut i^ ' ̂ Xfos^1 Stm^i^dmC s.̂  lias a dlotl^otl^ dlffors:^ 

ClixiX&o sat" IOJO^ out thera is roaaô  to tlsili tliat th r̂ q̂ xt<i . 
cUotXnot d 4 psrlŝ ps «f dl£ftmaafc 0^5* to tl^o*|^?d«2 diorite \ts 
Xow ^r.^tlo rolfof ao oi>Ktros»to4 to co^^iSr varfolv/ ^ sî lCXoo^t 
ô oâ to of cĉ posr- jsir-orolisatlon 00^* i» flm wlorXto ŝ llo"'tJ.iO 
coâ 0o aXorlto is or<l̂  ĵ oradloiiXl̂  ara po.̂ rX/ ^ o r ^ X ^ d . . 

£Xo&a t?3^ dteito oos£aeô  -wher̂  ^oouroo oxlot̂  & 
Ix îfoXg ©or̂  of \^aî Xo tHitosse is fh£o 5soro io toot ^ooc^. 
r«-s? t>*;o ŝot 0 ^ of tJio ^m^r^, thy ro-^ £s ĵ rooa 
xa?ot?otil7 altô ad volo-ssslo^ X?i w * t ^ i?lih thio &̂ rnfoXnod £0^3. to tho 
oooth io & C&ce&v&iwmxv of & oô roo (irô n roĉ ' i^Utlvoly cloocdrfXod • 
ao an ^Xo ĵoro.taa tuia roci; io oi*l̂  ox̂ oood Soar tho vect o f too 
iVQI&tf iatorsocUono o f Oy^o^roto fsi 2̂  arid 2$ o^d ik& prooo:>oo 
of o^o;^.^ on tbo di;^ of tlso Iteto ^irlo allt co;^ojst fcliat i t 
ê ;tc;-At -tho foil loxsgtk of -w^crt/* r?m u^loo^orAto fntô oocUoiXi 
:'̂ n ?'«oXo3 £1; and S> l̂ tlcat-o a J x r t h o r ^ dip of â o-at li>a oiid pro^X^ t?so 
boot ovidô co to doto for tho suttltelo of t&a v l̂caoioa* 

fe,7o (t) tlio o^3«raio io a ti^jf: (k§0*$<&*) %m. 
Tci'rî bXe £î quo«i:o of ardoaltp, r̂ ch of otdĉ j its otroc^y oll,Xtl<:au» Very 
X^tlo froiti ô sTfopa 00 that ito *Upt£i-ot!on io X^oO^ Irifcrrod 
fros drill rcealto* f cat i i of tho asd^Xto ia a Xootlcnilor Xo^ o f t^oalt 
of poosiblo IntrucXvo- cri£ie# A oXcUor tody of taoolt oocoro ôor 
coot o:>d of tho ĉ oopa,, 



( 

3 * 

^Ur.c^oli^txon ±is l&x&Xf restricted to Grossed o^ooito* 
however# ei£&££ie&nt c&aoroXicoUon ocooro io i&o flr&^rofnod diorXto* 
Z&o s&t#*4tXca accoi^oa^ln^ &i?s&gaXiaAt3.oa Xo «!M.titaUo^, Xo* t£* 
Xair&c)actio8 of olLXLo cftos ficcacjtfeiiGtf by caXcXto 5::tf ep&tota* ;J&0;pS 
ctrooLAy ifltorocJj tho roc!; ts&$3 ©a & ci&£L̂ y o^o^r&oco ^ro^otion 
fejri ihlo to un^tcroX aado^Ho or tilorXOo io OÔ '*O:J* In ttoO^Xl t&la 
oltoro^loa i s qoXta Irrojj^X&r and voj?l£&Xo$ aovovcr, tho oono uithio 
U&cb i t ooouro X£ |̂ u*&XXoX as& #3$!UKS£ifc to tho Co&r&ii dioriio coat&cW 
rod ssana t&ltiv i s yoû !;2̂  7*003 foot lor£ fcy 60O*XtO0O foot ^Ulo Xo 
&i&&ati by a &st£&c& siocootic low o$7l Xt Is uXU&o Xt that joo&t of tho 
fovooi-obXo X*P« rosponsiod uoro fcursS* thfc £LicrotXoo oosa ooto serosa 

eoai&ots in&eofttag a Xoto c^i^s iuiruofvo orXcXa* 

z^czb vriiU. a i"o^di^j iritcrvoX of 300 £eot# Tfro XsoirxsKifc &8c& \£*o ft 
Shorpc X al'u^aiie ̂ ^^ou^otoir or.4 ;*&for- tfa& JWfVaĝ  oo^&.ioso «*. 
son^i.tXvl^ of >0 Qao&aa wzxa aoltiovooV % a Es^aefcie came? rosuXts 
fisro sftots* on «s acoc^cfi^iag saa^* 

32g0fc jsoafc striding foritoo of e&^tXc aajs^r Xo t!sa 
oro^i f2.8£o?iog jsr&a of 2$S£nafclc Xou Otr&X^ ©acftiwfc ih^ooeh &h© prc^astftf* 
fbi» lot?, ^ou^ao4.fry tho £00 conicwr, oootaX^s oXX of . 
kr>ova eo$ps? occu^rouooo ar^f fovooi-ciXa X#J?> râ jSfOSSes* Xt &Xso coXno34oa \ 
vccry olcooly siifch t&e oXbit^iXoxi tMs ooc^ooto that t&o ̂ &t?uciXo3 \ 
of i ^ ^ o t i t o atiiottSoafc oo ^Xbitlfflifetoa Xo ro^io ;u5lblo tlio iiscPoXio . 
Xo^* £lr;oa e©pv*ar rX^coalio^low £ioc;or4>or.Xo3 aXbXuioation iho EsasaotXo 
co^ro^wion '̂ \£Ui oX^XfXosu&* Hh& oiwoati oro rooctvoa ®ro 
coittaiood i25 t&o veflfU^a peafti^ of *S50 i$a ôetit Xov;̂  a povtioa vh:lcli 
rOiVX'oc^Tito orjXy £ to X/> of tho total c^ca oT ^ i ^ o t f o Xo^» I f ̂ iiXs 
l o ^ p o t l o co^^X^tSon provoo vz3£il OTOV tho t^holo i^'oo thon roocrvoo 
ooulu oo i^o?o40oii t{f & footer of 1$ w ^* 

ti:s 2^H3LXO C'^/CO' OX&O fi^ss^gt up tho voXe^Xe**oo^oo 
4£osli0 contact. ̂o£y 1,̂ X1»• ?ho o^oroo OXo^dto ô a oXoiXto ̂ -oocia iiXo^s 
tbo W'th «EE40 of pi'oport^r is! aarkod W sterna ^ p o t i o roXlof ^ c i i ^ : 
fros a !:o.£&ĉ ouosl cf to to ovos' ̂ DOO ^^»oa» '^do 
o&;iU^otO w l^Jfif With ̂ o sooh Xo^^ rolXof o:rX Xooo^ ooc^oyiiX ovo? 

^OiiXis sgra to oa &8 ttoooix^oJ^rX?^ r^>*4 'fhiij ^uro^l^io l>ô u 
XrA^^oicd ^ 4 roi>ori^'$ 02 tgr -T^oTiSp^ Sopte^oi 1 , 1$&>* 

fho Bar? d i o ^ i i ^ f o o c i^noo 0f ^ t i a i i o &w&&$ &S*I?CW&Q& " * 
by fc^oaib? o^oao of g«f0&^X^ ^ u o^fl^* /CLX o f co iTo l a£03 voXX ultii 
ilia f^T£3to;:Aotor g<J£&;$ oa*.d With surfooo Xfi^lc^tfo^o of 0 0 ^ ; ^ fxiwaXis^io^. 
wovcrroX ro?^^/ por^XXol 0 0 ^ 0 Ov?i&loci i^%i'»aWrly, oro p?©&3J^, 0^0 
of *;M.£& co;itsdas tho c ^ r o o ^ oro i * i 5 r J G » .On. a ^;ao^s ? i^l bap l s tlwo Is 
ao ro^oon to ooXXo^s tint this -sooo its cssy diffo^o^t t^'^a il:o othoro 
i f 00 ti:oo o oubsicuitX^d £̂ .di«;ioô X rooo^vxs r^/ t o fMIou-toiW 

fwv^oX fcoXoo )^Vo XiQSn ^cmzmvk& by lXi^;ono^ 
oa tho bi;o:io of tho o w ^ * ^ a o ^ra ooof^'tod to toot the TDOTO 
fsw^.^lo roo^oacos ô os* tho or^i^o tiros aod as isaoh or»ould to 
G&rr$Ui&cct& o rXTdiLo.-1*. progta®* Two of tho s'occc.vrx^ocl aro vortlooX 
and o& thlo si-a^o of ox^jXox'ot^ oouU^X/ or^o Uoloo yot>Xd bo pr«fovi?cd 
oLr,-o t&oy oxo 13ico2y to ̂ ivo p&vn ̂ o^Xo^ic^kt t^ort^ttiao* 

Dajpin̂ ; Xpo^ the oroo. oy^rour^Xnc tfco A j c c ^ ^ t e teXo 
i:--.:; urxloi* o^tioft to V&r̂ co ̂ XoratXovD LU1 of fe^owvor, ^o o j^ari o f 
t^OXr pxrv:?&u U107 « 5 a ooiX t^OToy over tho ô o-a iacSListo^ ̂  AJxK-5ojjte 
C . i^c* 4l;rou:;:i t .^ co^rtocy o f ^Xv » o f Vanoo tbs x'vOoXto of 
Ciio o.-*voy esrapias feX;-oo grcund wo;*o J^OO ov^XZo;Xo orxi i>:*o ^ocofv^otoX 
Xo oa aeutsc^asj/lxq Vt^ ŝ sŝ Xoa uoro $̂ sem at £0>fool. iat«s?wilo''o© Xincs 
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«* 4 ** 

-S-pocod o& CCD foot* A fos&oa CK&rcetrien wsfclwJ **&3 v£od exjd 03£#sr &otcrJ\tood 
Vy tsS diOta&eoX i^otUodo. . 

*he sq? store tSu.t finest t&o" o:-;iiro group Is 
C«5€ss33 ewe for oo^por fcr4 tX;Ot ifm hi^uir voluoo oorrolato orlfoi^ly vaSL 

tho ra* low ord. tto cotter rssooosoc* hx sc~o pX^coo tho oufo 
of $j& ooXX 4i7ii.jr.ufly &iy* &t<a A£&M%Wito Gtttf&u to««-X**y S»«H to «5atacX03» 
On tto v^^co jre^tai&l gfio<3KS5ifi£iil issp covering ̂ #a^Mo$y 3k o<^oro 
nIXos t&o Ajr^ionto CsrX© o*aosaoly its eyoa a&ro 4X&iXaei for i t So 
Itsr^asfc ana ote*orcoo& osmsCSy te» i n tho «&oXo oroo* 

• • Tho 4o^~reo of eo & ^ a i i c s fcy tho variows G&?vcy$ 

ocoura ooiocis&o vary cXosoly to* 

(X) Sto croa o£ .t^'oooXc Xow» 

(3) ico^ atoatos grsotor thaa £00 
cop-por ~# oo£L# 

Tho iras&s? Is t^Xet* oô oh typo of figrvey eorro^or&tai? 
tho otbar £&ron^ly roX^rc^o 0£c% f ^ v o ^ o ^ &*d&imt&& i t to 
Xadoeft ts&ilmly tot dW31to3 s&iMs tto oros «se24 &?b £ftt^r£ct& 
rXr&rolXssticju $si8^^g&£Xto X» of oro spntdB 
r^tior but basotl os drUIUAg ros&lto on- $to &joi£ $&$/gmi OX&i&& 
tero Is ros^oo to tolXm oisdXar j s X ^ ^ s s i i o a <r&& 
fllmiRSheoi uttfeta 't!-o f ̂ vtsuroioo oros# If ihio provoo to tr«o t M i 
^ooor^so oould to ittgraesoi vox*/ ̂ ubotoatXaUy p e r i l s os w i h &o fXvo 
t i n o % X.#s# &Oa0CO*0Q0 of tu.^^o^*d oro* fesoisSo^jd 
0̂ 3 &n q^on pXi fe^X^' totoX o^XliXXo t o i ^ j s cooXd l;o i s or.ooo;2 of 
-XOD-tOCÔ OOD bo& ̂ ?hotor eu£fXoio:^ D*^O c^oi to fou?^ to oi^i?y tccrussa 
Is iR̂ t ̂ ot 'f;iô o 1^ &^ver^ a ̂ ooX |?o£i^ili^y Ui^i taXo owXd 
to J00î ovg4*' 

58© .4j03>"-teio &trXo ;pro^^y r o p ^ o ^ t s tho best chooco 
trXgiiXn Us> VcoUira SlafeeXct to ta-olc^ a coppor prcxlucor# 
?-:oroCT i;:̂ xo"<:*o:; 
»• i'iinPiii»«iiiinnî >w 

fha &&-&bX cojoctXvo of sKiy ypvfe pro^o^i s^sjold bo to 
tciit tho ro7ourcu>Xa goo^alosX oj;d ^eocli^iocX Xn f̂outioKO to aot^-dm 
swJuatto tho? roalX/ o^o 4o forour^Xo oo tb^y £^on. To tfc £M& ̂  •-^^-^ 
naXoiXvoly icoclcot procxo^ of if:out f?OfO foot of sUo^onO dr^XXX^S"" 
propesod* This jat>*5V«tt IJOIXXI ioduXo hcX:iO X to 4 p=ro?dbc4 by G*0* TX^stnon 
pXws tso ̂oro> tiio XooaUon of oan" Oo doo£doX oa to'g^f^iSi* tbft-
ixrot four* TT;ooo ^2,oo ^iXX tooQ tho fi^voufoXXo o#c^ ovor s c^oi^ra^Xo 
X:w„;th cr^l ̂ ^X4 ^rori^o dsat$ to better ov^crto tho ci-rrooi plsfwwt* 
f^ivco ii^loo sXould sot> toovoiv ^ ocr^XXcrod as % ooncXuofvo toot 
ovors t^oa^i rooyXta fr>^ tto» bo dir^^ointlor;" & Xar^o oroo. of forourohXo 

^0 ^tet*033 onTTX 2X!^XT ffckli toss thX3 Xrdt:Lca a r X U ^ . 
SXteU^« (X) di-lXX ro;:iiXto proro ;^^aifttXt^.# Xr̂  this c.?̂.o a yrlyrlrs^ 
ĉ o:.it:t of fcXXv\;^ri C t l X X ^ vd3X to :>oco5̂ r̂y tliX^ WiiX bo <&2l#3gs$ 
to Oa'.splo tho favoiir^jXo croa for ̂ X-ra* .feo:'jXLn^ on tho ̂ o^co of 
OXsafe^itciPJjt pocrlsispfi fortUir o-Xlx;^;; i^XX to ror^\lroa 3r£ tlsXO v.OiiXd to \ * 
of a ryotocitfc 4^o» £*o* on ooĉ Xo;̂  4oof;::^X to oX^o-X^ t!so c-^-^f-ocX 
^iota'o ;ir^ to oro^o-ooaoiori f^ouro.^Xa horXoom» ' 

Situation (f) driXX rco;.:Xto ̂  OKCOWO^IS^;* I» t5vj« 
0.120 o \^ry oubo'UintlaX r::j2on̂  of foXU^;^ O r f l X i ^ Oo iss5Xcoto^ BatS 
this cho-flu to of a syolCTiStXc aatcpe.# CoctXocal ^rlXXlnj ©acECoaij 
vCo »* X̂ OOO foot ££crt ^o Xx^<satod ô xi in conjuxsotlon vXth this ocru5 
fora of Xor^o .Xl^^tor rotary drXXXX^^ ntsy ̂ o vsrrc^'tod for oo^Oioa ;ior̂ ooco# 
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