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Geological and geophysical surveys were carried out for Cu-Mo-Au 
exploration on Expo 1983-A and B Groups, located within the Nanaim 
Mining District about 25 km WSW of Port Hardy on Vancouver Island 
(Fig. 1). The work was carried out by Utah Mines Ltd. from July 8 to 
October 7, 1983 with crews varying from two to seven men. 
Linecutting atd surveying was done by contractors during the same 
time period. 

The claims on which work was performed cover about 4 sq. km and 
include Expo No. 's 243, 245, 247, 249, 251, 263 - 273, 286, 288 - 
294, 308, 310, 312, 502 FYI 1013 FY, 1014 k ,  Don 11 k and Don 12 k 
(plate 1). The groups affected by this report consist of 117 units. 
The dbove claims owned by Utah Mines Ltd. are part of a large 
west-northwest trending claim block occupying an area of 
approximately 24 by 11 km. 

During the 1983 field season the following work was performed: 

a. ) 13.8 Ian of linecutting and an additional 14.8 km of refurbishing 
existing grid lines; 

'.rr b.) 10.0 km of transit line survey; 

c. ) geological mpping, on a scale of 1:2400, to evaluate an area of 
strong hydrothermal alteration and pyritization; 

d.) 10.7 line km of magnetometer survey; 

e.) 25.2 line lan of induced polarization geophysics in an attempt to 
delimit the extent of an anomalous mne partially outlined 
during an earlier Utah Mines Ltd. survey. 

All field work was performed or caused to be performed by Utah 
Mines Ltd. Personnel employed by the company to carry out and 
supervise the work were: geologists H. Muntanion and J.B. Richards; 
geophysicist G. Clarke; consulting geologist S.A. Taylor; geophysical 
technician G. Treadwell; and assistants T. Sedun, J. Young, M.R. 
Nikolic, A. Sussbauer, M. W e ,  B. Gibbons and D.E. Lovestad. 

kcornodation for Utah personnel and linecutting crews was found 
at the Trails Ehd mtel in Wlberg and the Pioneer Inn and the Glenn 
Lyon Inn in Port Hardy. Statements of qualifications and costs, 
together with contractors' invoices, are included in this report in 
Pppendices A and C, respectively. 





Lccation and Access 

The mrk area is centred on 50°39'~ latitude and 127O51'~ 
longitude, north of Eblberg Inlet about 25 km WSW of Fort Hardy and 
11 km east of Eblberg on Vancouver Island (~ig. 1). 

The western portion of the area of study is accessible by roads 
NE Main and NE 150 which ends on claim Expo 245 about 14 )an west of 
its junction with the Pbrt Hardy - Fblberg road and a foot path which 
was constructed eastward from the end of the road. Hushamu 1000, 
1100, 1110 and 1120 all branches of the Hushamu Main logging road 
which joins the Port Hardy - Coal Harbour road, provides access to 
the eastern portion of the claims (Plate 1). During the execution of 
the programs the road extended only as far as the southeastern 
extreme of the work area, abut 20 km west from Cbal Harbour. 
Construction of this road system is being continued and will improve 
the access significantly. 

Pacific Western and Air B.C. flights originate daily from 
Vancouver and service Pdrt Hardy. A helicopter charter is available 
at the Port Hardy airport. 

The area of study occupies the southeastern slope and the 
eastern crest of McIntosh tbuntain which attains an elevation of 
2282' (696m) further to the northwest. The terrain is drained by 
J3ushamu Creek on the north and east and by Clesklagh Creek on the 
south. 

The land rises from about 240m along the southern edge of the 
area, some 30m above the Clesklagh Creek Valley, to about 620m on the 
southeast sloping crest of McIntosh Mountain. The topography is 
rugged and slopes are moderate to steep with numerous moderately to 
steeply incised stream valleys. Cliffs with reliefs in excess of 
30m, consisting of resistant siliceous rocks, are scattered across 
the area. Swampy areas are rare and do not exceed diameters of 100m. 

The area is covered with mature stands of hemlock, spruce, cedar 
and balsam which become somewhat stunted 500m above sea level. 
Western Forest Products, which owns the timber licence in this area 
commenced logging operations in the fall of this year. It is 
anticipated that mst of the area of study will be logged-off by the 
end of 1984. 



At Holberg the average annual precipitation is abut 400 an. At 
sea level snow rarely remains for more than a few days at a time but 
depths increase rapidly with an increase in altitude. At elevations 
of 60h the cumulative annual snowfall is abut 240 an. The period 
from mid June to early September is normally relatively dry. Mean 
daily temperatures rhnge from a few degrees dbove zero centigrade in 
January to abwt 14 degrees centigrade in July. 

Hi storv 

Government sponsored geological field parties have been active 
in the northern part of Vancouver 'Island since 1887. In 1962, the 
B.C. Department of Mines released data from an airborne magnetometer 
survey of Northern Vancouver Island which generated an interest in a 
search for iron deposits. During 1963 and 1964 copper exploration 
programs consisting mainly of stream sediment sampling were conducted 
by numerous companies. 

Utah's initial effbrt in the area was the staking of a few 
claims in the Wanokana River and Hep Creek areas between 1961 and 
1965. In 1967 Utah staked the Expo claim block (661 claims) 
following the discovery of the Island Copper deposit. Discovery of 

L the minerals generated considerable interest in the mrthern part of 
the island by the competitors. Internal to the Expo ground, the Red 
Dog claims were staked in the same year by Westcoast Mining Co. 

Between 1967 and 1969 the claim block was covered with detailed 
soil sampling and was geologically mapped on a scale of 1 inch to 
1,000 feet. Between 1970 and 1973 areas of primary interest, 
totalling 70.4 sq. lan., were mapped on a scale of 1 inch = 200 feet 
and covered by magnetometer surveys on lines spaced 400 ft. (120x11) to 
500 ft. (15011.1) apart. The hlk of this area was also covered by 
induced polarization surveys. A small munt of EN and seismic 
geophysical mrk was also done. 

Between 1966 and 1977 a total of 1% holes were dimnd drilled, 
mst of which tested Cu* zones in the Hushamu and Hep Creek valley. 

In 1980 a relatively small portion of the claim group was 
allowed to lapse. In the spring of 1982 Utah Mines Ltd. staked the 
Wamkana 1 to 3 arid Pemberton 1 to 6 blocks in the Youghpan and 
Wanokana River areas and the Fxpo 900 claim adjoining the 
northwestern end of the block. Competitors also staked some claims 
in the former region. 



During 1982 an additional three holes were diamond drilled in 
the Hushamu Valley and deep-test induced polarization and soil 
geochemistry were done in a very restricted area in the Hushamu 
region. 

Claim Status 

The Expo claim block currently consists of 630 units. Apart 
from claims Expo 274 and 882 due to expire this year, but for which 
several years of work has been applied, claim expiry dates range from 
1984 to 1998. 



WORK DESCRIFTION 

The field work carried out by Ut3h Mines Ltd. on the claim 
block consisted of geological mapping and magnetic and induced 
polarization geophysical surveys. For control Van Alphen Exploration 
Services were employed to extend existing grid lines, designed to be 
500' (150m) apart, southward by the compass and chain metH, 
correcting for slope where necessary (plate 1). Pickets were placed 
at 100' (30.5m) intervals. To facilitate the I.P. survey, part of 
which was extended northward into the previously gridded area, a 
total of 14.25 km of line refurbishing had to be done. Table 1 
presents a breakdown of the linecutting program but does not include 
the east-west transit lines. 

To accurately locate the grid David C. Bazett surveyed the 
perimeter of the study area using a Sokkheisha Total Station 
instrument with a built-in distance meter and a Wild T-LA theodolite 
with an HP-3800 distance meter (Plate 1). This was considered 
necessary since mpping ,revealed significant deviations in the grid. 
Elevations at all the trimsit hubs were also obtained during the land 
survey (Appendix B) . 

The survey data and the topography obtained from 1:4,800 scale 
L Western Forest Products maps, fabricated from aerial photographs, was 

computor digitized by H.A. Simns International. A base map on a 
scale of 1"=2001 (1: 2400) was then generated by the MINGRAPH GEOCHEM 
system. The elevations obtained from the land survey may eventually 
be used to correct errors in the topographic map. 

Geological Mappinq 

Geological mapping was done on a scale of 1" to 200' (1:2400) 
over an area of 1.6 sq. km. The newly constructed prtion of the 
grid, described in Table 11 was employed as a base for the mpping. 
The geology to the west, north a d  east has been documented in 
previous assessment reports. 

The geological data was drafted onto a 1:2400 scale grid 
topographic base generated by H.A. Simns International (Plate 2). 

Magnetics Survey 

The area covered by the geological mapping was also surveyed 
with a magnetometer. A total of abut 360 readings were taken with a 



TABLE 1 

1983 E k p  Linecutting Prqram 

Lines New Qnstruction length (m) Refurbishing 
( stat ions ) (stations) 

Total 10,740m 14,250m 



proton magnetometer at stations about 30m (100' ) apart. The data was 
filed into the H.A. Simns MIN-GRAPH system and was computer 
contoured with the KONTUR system at 100 gamma intervals (Plate 3 ) .  

I.P. Survev 

A total of 25.2 line km of induced polarization geophysics was 
done by Utah Mines Ltd. staff using a Scintrex IPR-11 time-domain 
receiver. This is an extension of the 1972 survey which covered 
areas to the north and west. G.A. Clarke was responsible for both 
the field mrk and interpretation of this part of the program. The 
anomalous areas are shown on Plate 4 and the data is presented on 
pseudosections for each of the grid lines (plates 5 to 20). 



The regional geology of the northern portion of Vancouver Island 
is described by Muller et a1 (1974). The geology of the Expo claims 
is summarized below from company reports written by Rugg (1972) and 
Bowen (1975). 

The area lies within the Nahwitti fault block and is underlain 
by rocks of the Vancouver Group which include: the Karmutsen, 
Wtsion, Parson's Bay and Bonanza formtions. These were deposited 
between the Upper Triassic and W e r  Jurassic periods in an island 
arc setting (Muller et all 1974). The Vancouver Group is intruded by 
rocks of Jurassic and Tertiary age and is disconformably overlain by 
Cretaceous sedimentary rocks. 

The claim block is located in the trough of one of two mrthwest 
trending synclinal folds in the Blberg Inlet area. Major faults 
trending parallel to the fold axes cause both repetition and loss of 
parts of the stratigraphic section with movement in the order of 
hundreds to thousands of feet. A subordinate northeasterly trending - fault,system has lateral displacement in the order of hurdreds of 
feet. Generally, the regional dip of the bedding is gentle to 
moderate, southwesterly, and folding is rarely observed. 

Karmutsen Formation 

The Karmutsen Formation is of Upper Triassic age and is 
estimated to consist of between 10,000' and 20,000' of volcanic flaws 
ard minor pyroclastics and sediments (Muller et al, 1973). Flows are 
predcaninantly porphyritic and amygdaloidal basalt, with rare units of 
pillw basalt, formtional breccias and tuffs. T b  thin bands of 
limestone occur as a series of lenses near the top of the Karmutsen 
Format ion. 

Low-grade metamrphism of the Kamtsen Formation rocks has 
resulted in pervasive chloritization and amygdules filled with 
epidote, carbonate, zeolite, prehnite, chlorite, and quartz. 
Basaltic rocks along contacts with intrusive stocks the basallts are 
of ten metmrphosed to dark-coloured brnblende brnf els . Skarn 
zones occur sporadically along these contacts, both in the inter-lava 
limestones and in the basalts. 



Quatsino Formation 

The Qntsino Formation of Upper Triassic age, ranges from 200 to 
3500 feet in thickness and consists almost entirely of limestone with 
a few thin andesite or basalt flows (Badley 1953 and Muller and 
Carson 1969). It has conformable contacts with both the overlying 
Parson's Bay sediments and the underlying Karmutsen volcanics. The 
upper contact with the Parson's Bay Formtion is gradational with 
limestone grading *ward into carSonaceous argillites. 

Within the contact metamorphic/metasomatic aureoles adjacent to 
intrusive stocks, skarn development and silicification of limestone, 
accompanied by chalcopyr i t e-magnet ite or galena, sphaler ite and 
silver mineralization have been noted. 

Parson's Bay Formation 

The Parson's Bay Formtion of Upper Triassic age has a thickness 
ranging from 500 to 600 feet in the area of study. It lies 
conformably between the Quatsim and Bonanza Formtions and consists 
of argillite, minor limestone, agglomeratic and tuffaceous limestone, 

b tuff, quartzite and minor conglomerate. At both its base and tap, 
the unit exhibits gradational contacts with the Quatsino and Bonanza 
Formations, respectively. 

On a regional scale, the rocks are metamorphosed. Locally, 
adjacent to intrusive contacts, pyrite-magnetite replacement bands up 
to one-half inch thick in banded tuffs have been observed. 

Bonanza Volcanic Formation 

The Bonanza Volcanic Fomtion has an estimated thickness of 
about 8500' (Muller et a1 1973). The lower portion of the Bonanza 
Formation consists of bedded and massive tuffs, formational breccias 
and rare amygdaloidal porphyritic flms, in the campositional range 
andesite to basalt. Porphyritic dikes and sills intrude the lower 
part of the unit. In the upper part of the Bonanza, rhyodacite f lws 
and breccias become more numerous and are interbedded with andesite 
and basalt flws, tuffs and tuff breccias. 

Regional metmrphism within the Bonanza Volcanics is very lad 
grade, lpssibly zeolite facies. Plagioclase comnly is albitized 
and saussuritized. Chlorite, epidote and laumontite occur within the 



matrix of volcanic breccias, in veinlets, and in amygdules. Cbarse 
intraformational breccias locally are hemtized. Adjacent to stocks, 
which intrude the sequence, biotite and amphibolite hornfelses often 
occur. 

Intrusive Rocks 

A northwest trending zone of early to middle Jurassic intrusive 
stocks extends from the east end of Rupert Inlet to the mouth of the 
Stranby River. These stocks range in composition from granite to 
diorite, with diorite and granodioritic varieties being most comn. 
A WNW trend of small syenitic plugs intrude the Bonanza Volcanics in 
the area between Hepler and Wanokana Creeks. 

CXlartz-feldspar porphyry dikes and irregular W i e s  occur along 
the =uth edge of the zone of stocks and are thought to be 
differentiates of the intrusive stocks. They are commnly 
extensively altered and pyritized. Other dikes include felsic dikes 
and sills around the krgins of some intrusive stocks; dikes of 
andesitic composition which cut the Karmutsen, matsino, Parson's Bay 
Formations and represent feeders for Bonanza volcanism; and Tertiary 
basalt-dacite dikes intruding Cretaceous sediments. 

b 

Mineral Deposits and Reqional Alterations 

Northcote (1970) describes the various mineral occurrences on 
northern Vancouver Island. In the ExIp area two main types of 
mineral occurrences are known: porphyry copper deposits and skarn 
deposits. 

The claim area occupies a large part of a scattered but 
widespread zone of propylitic and mre local argillic, pyrophyllitic, 
phyllic, siliceous and pyritic alteration of Bonanza volcanics. It 
is closely related, spatially, to a northwest trend of intermediate 
intrusive stocks. Younger quartz-f eldspar porphyry dikes are 
intermittently exposed between the stocks and alteration zones. 
These are thought to generate the hydrothem1 solutions. Centres of 
hydrothermal alteration occur at Island Copper, Apple Bay, Wanokana 
Creek, Peniberton Hills, Hushamu Creek, Hepler Creek, Red Ibg 
Property, Northwest Expo and Knob Hill. Apart from the mine, 
porphyry copper mineralization is known at Hushamu, Hep and Red T>og. 



PROPERTY G m m  

The claims are underlain by pyroclastics and flows of the 
Bonanza Volcanic Formation which, over mst of the study area, have 
been af fected by hydrothermal alteration. The sequence has been 
intruded by dioritic dikes and by a later series of mafic dikes. The 
structural geology appears to be corrplexed by several fault sets. 
The Bonanza section has a regional strike of amroximtely N 6 M  and 
dips are generally 20 - 40° to the southwest (Clouthier, 1971). 

Rock expsures are available in stream valleys and some ridge 
crests. The scarcity of outcrops over relatively large areas makes 
the correlation of rock types difficult. 

Born Volcanics 

The Bonanza sequence in the study area consists essentially of 
porphyries, flows and ~oclastics including breccias, tuffs and 
lapilli tuffs. Strong hydrothermal alteration has obliterated 
original compsitions and has obscured textures across most of the 
region. It is assumed that these volcanics are predominately 

'c, andesitic since that is the composition of the sequence outside of 
the zones of intense alteration. 

Proylitized Volcanics 

Relatively unaltered volcanics occur west of line 2353E south of 
about 238,50ON, east of line 23983 and along the southern limits of 
the area mapped during this survey. These are propylitically altered 
and contain weakly pervasive chlorite replacing the mafic minerals; 
clay and minor sericite replacing feldspar; epidote occuring as 
disseminations and stringers, magnetite, mostly as disseminations a d  
zeolite an3 carbnate in fracture and joint-controlled veinlets. 
Pyrite is locally disseminated. 

Argillized and Ehyllitized Volcanic 

In a general sense the propylitically altered volcanics envelop 
flows and pyroclastics strongly affected by argillic and phyllic 
alteration. These are generally white to light grey in colour and 
are strongly altered to pervasive clay, sericite, silica and locally 
contain minor munts of pyrophyllite. The mfic minerals have been 
essentially removed or replaced by pyrite. 



These rocks are strongly fractured, generally containing 5 - 108 
very finely disseminated and fracture controlled pyrite. Ucally 
quartz veining is also conspicuous. 

Due to the scarcity of exposures and the intensity of alteration 
distinctions between pyroclastics and flaws are often impossible to 
make. Locally relatively unaltered porphyritic andesites occur 
adjacent to the strongly altered rocks. Qntact relationships are 
lacking to establish whether this juxtapsitioning is the result of 
diking or faulting. 

Intensely Silicified Volcanics 

Three zones of intense silicification are outlined on the 
geological map. These are surrounded by predominately argillized 
rocks with which they appear to be gradational, depending on the 
degree of silicification. Several zones of this alteration type lie 
along a WNW trend across the Expo claims and are thought to occupy 
explosive volcanic centres. These rocks are bleached creamy white to 
buff in colour, often mottled and are made up entirely of quartz-clay 
and/or sericite mixtures. Locally pyrophyllite is an important 
constituent. Pyrite has generally been leached with resultant 
limonite-coated cavities. Lacally, it does occur as very fine 

b disseminations ranging up to 25% (239,400E and 235,900N) and as 
veinlets. kagmental textures are comrmnly distinct ranging from 
coarse ash and lapilli tuffs to coarse breccias with fragments in 
excess of 1Ocm. They are mstly subrounded to subangular with a 
composition similar to that of the matrix. Narrow quartz veining is 
widespread. 

Because of the uniform composition textural distinctions are 
very vague. It is probable that at least some of the fragmentals are 
flow breccias. This speculation is consistant with the uniformity in 
composition between fragments and matrix and the widespread 
distribution of flow breccias in the relatively unaltered volcanic 
sequence. 

Intrusives 

Several apparently narrow intermediate to mafic dikes are 
scattered throughout the area. Diori te is the dominant compositional 
variety but gabbro or diabase and lamprophyre were also noted. 
Qntinuity between exposures is difficult to establish due to the 
lack of exposure. Aerial extents may be inferred by magnetics since 
the magnetic response over intrusive H i e s  is higher than over the 
Bonanza rocks. Apsitive association with resistivity highs is also 



apparent, tbugh less pronounced. The extent of the diorite body 
with questionable limits at about 234,000E and 237,000N is inferred 
from a magnetic high (1200 to 2400 gammas) and an overlapping 
resistivity high (plate 3). These bodies are probably apophyses of a 
large WNW trending intermediate intrusive mass centred at 242,000E 
and 241, OOON. 

The diorites are fine to medium-yrained and generally 
porphyritic, altwugh ecpigranular varieties occur. The mafic 
minerals, mstly hornblende and minor pyroxene, are typically 
chloritized and the feldspars are weakly altered to clay and 
sericite. Disseminations of magnetite and pyrite occur with rare 
exceptions. 

An exposure of unaltered black gabbro or diabase occurs at about 
234,OOOE and 236,400N. It is strongly magnetic and is cut by zeolite 
veinlets. A lamprophyre consisting of 20% very weakly chloritized 
brnblende phenocrysts, set in a black magnetic matrix with a trace 
of pyrite outcrops at 236,300E and 237,000N. The mafic units are 
probably late-stage dikes or plugs. 

Structure 

Bedding features in this area are inconspicuous. In this region 
the Bonanza section is reported to strike at ~600W with dips from 20 
to 400 the south-southwest (Clouthier, 1971). 

The majority of the airphoto lineaments, believed to represent 
fault traces, have northwest-southeast and northeast-southwest 
trends. Q m n  shear attitudes are northeast-southwest. Many of the 
north-south trending creeks are probably also fault controlled. 
Multidirectional jointing is strongly developed except in the 
intensely silicified exposures. 

Mineralization 

Pyrite is the mst abundant sulphide mineral in the study area. 
In the unaltered volcanics it normally occurs only in trace amounts 
except adjacent to fractures. The strongest concentrations of 
pyrite, occuring as disseminations and irregular stringers and 
fracture controlled veinlets, are consistently found in argillized 
and phyllitized volcanics. In the zones of intense silicification 
w i t e  is typically absent, having been leached from exposed rock. 
Wever, concentrations ranging up to 25% are found in very 
restricted zones. 



At 238,9003 and 236,800N traces of disseminated chalcopyrite and 
bornite were fad with abut 2% pyrite in a silicified and somewhat 
chloritized trachytic andesite flow adjacent to a porphyritic diorite 
dike. 



GROUND MAGSErIC SURVEY 

The area which was geolqically mapped was covered by a total 
field magnetometer survey (Plate 3). 

Field Procedures 

Initially a McPhar GP-70 proton unit with a +/- gamma accuracy 
was employed. E-bwever, due to instrumental circuitry problems a 
U N l i W  6836 proton magnetometer with an accuracy of +/- 10 gammas 
had to be used to complete the survey. Readings were taken every 
100' along the new grid. The data was corrected for duirnal 
variation using a system of base station ties and closed loop 
traverses. A number of tie on's were performed to earlier Utah data 
on the surrounding Expo grid to integrate the two sets of data. 

Di scussion 

Background for the magnetics in this area is in the 1300 to 1600 
L gammas range. Anomalous zones, which on the Expo claims are defined 

by the 2000 gammas contour, have an isolated distribution across the 
survey area with values of two times background (2820 gammas). 

The anomaly centred at 239,800 and 235,200N is open-ended to the 
south and coincides with relatively unaltered magnetite-rich 
autobrecciated porphyritic andesite flows. It is associated with low 
chargeability and low resistivity trends. The only other anomaly of 
significant dimension is situated in the southwest corner of the grid 
and is part of a larger NNW-trending magnetic high which occupies an 
area of overburden cover. The inferred dimension of a mgnetite- 
bearing diorite is based on this high. The centre of the anomaly is 
associated with a narrow east-west trending and coinciding 
chargeability high and resistivity low. There is some evidence that 
the one and two station anomalies recorded on the northern portions 
of lines 23433 to 2348E, 23583 and 23683 may be related to unaltered 
andesites, possibly late dikes. 



INDUCED PO~ZATION SURVEY 

FIELD PRoaamFs 

IP and resistivity surveys were conducted over a porphyry 
Cu-Mo-ALI targets in the South tkIntosh area. A pole-dipole array, 
with a dipole of 300 feet, acquiring separations of n=l, n=2 and n=3 
was used along parallel lines spaced 500 feet apart. For lines 23333 
through 23533 the infinity was at 23203 and 2407N and C1 was to the 
north. For lines 23583 through 24083, the infinity was at 23653 and 
2335N with C1 to the south. The current survey adjoins data 
collected in 1972 to the north of the present grid. 

The surveys were performed using a Scintrex IPR-11 receiver 
except on line 23333 where a Scintrex IPR-7 receiver was employed. 
Both are time-domain instruments, measuring the voltage decay curve 
resulting from the instantaneous shut-off of a two-second high 
voltage pulse of alternating polarity DC current. The IPR-7 
integrates over a from .45 to 1.1 seconds after the current 
shut-off and the data collected by the IPR-11 was filtered to fit 
this time window. The IPR-7 is a single-channel analog unit while 
the IPR-11 is capable of measuring up to six channels 

b simultaneously. The units of measurement are milli-volt seconds per 
volt, normally abreviated milli-sec or simply msec. Two transmitters 
were employed for the survey - an Elliott transmitter powered by a 5 
hp mtor generator for lines 23433 through 24033 and a Crone 
transmitter powered by 24V battery sources for 23333, 23383 and 24083. 

DISCUSSION 

Plate 4 outlines six IP ammalies. Ammalies A, A1 and B show 
similarities in the chargeability pattern and in their relationships 
to the resistivity data. Treated in conjunction with fourth 
chargeability anomaly on the 1972 data, these anomalies form a linear 
trend striking, N 55O W across the map area. Because of these 
relationships, as well as inferred geologic relationships, these 
anomalies are treated together. Two small anomalies, C and D have 
several attributes in c o m n  and because they appear to represent 
similar geologic phemmena, are treated together. 



Anomaly A 

This is a large, irregularly shaped zone of high and very high 
chargeability located in the northwest corner of the map area. It 
extends from line 23383 to 23633 roughly centred on line 23483 at 
2403N and is elongated in a WNW-ESE direction. Because of the survey 
limits, both the 1972 and current data are needed to close off the 
anomaly . 

On lines 23383, 23433 and 23583 the anomaly shows a decrease 
with depth although it is still significant on the N=3 data. The 
mst intense portion of the anomaly is on line 23483 abut 2400N to 
2403N. The associated sharp resistivity low indicates that 
mineralization may be concentrated along a fault zone cutting into 
the main anomaly. A resistivity l w  on lines 23533 to 23633 may 
indicate an eastward extension of this inferred fault. On line 
23633, the anomaly source is deeper and narrower indicating an 
easterly plunge. This pattern continues on line 23683 where a 
possible extension of the anamaly appears on the N=3 data at 2395N to 
2398N. 

The chargeability mmaly is generally within a region of 
moderate resistivity which is flanked to the northeast by a 
pronounced high resistivity zone. 

L 

This anomaly is found at the north limits of lines 23333, 23483 
and 23533, open to the north on all three lines on the present 
survey, and continues on the 1972 work. Chargeabilities are fairly 
high on 23333 and 23533 and some very high ( 110 msec) values appear 
on 23483. On 2338E and 23533, the data are inadequate to define the 
anomaly source. On 23483 the anomaly source has a limited depth 
extent, dying out on the n3 data. The limited data indicate that the 
chargeability anomaly lies within or on the north flank of a 
resistivity high. 

Anomaly B 

This zone of Werate to high chargeabilities is located toward 
the eastern edge of the grid on lines 23933 to 2408E. It is roughly 
a northwest-southeast trending ellipse centred at 23983 and 2375N 
abut 450111 long and 300m wide. It appears to fork to the east on 
line 24083 and while both forks have only moderate values, the 
northern one at 2375N to 2380N has a larger areal extent. The 
anomaly source is mst intense but is depth-restricted on lines 23933 



and 2398E. On 24033, the chargeabilities are somewhat decreased, but 
extend to the N=3 data. The 24083 data described above may indicate 
that the anomaly dissipates eastward. 

A resistivity high is associated with the anomaly to the mrth 
and north-east. The current data detects this feature only on line 
24083, but the 1972 data outlines it quite well. 

Interpretation 

The resistivity highs associated with anomalies A, A1 and B 
correlate quite well with the diorite intrusive mapped in the 
region. The major exception is the high on 2338E to 23533 around 
2415N. It may be that an intrusive in this area, if present, doesn't 
quite subcrop or outcrop. The association of all of the anomalies 
with the flanks of these resistivity highs indicates that they are 
likely caused by mineralization related to the diorite intrusives but 
generally within the host volcanics. Sulphide contents are variable 
but generally lie in the 2 - 5% range, rvhere mapped. 

Anomaly C 

C, This narrow, dike-like feature runs ENE-WSW across 23683 to 
2378E centered at 2389N. Chargeabilities are moderate and increase 
with depth. There is an associated narrow resistivity low on lines 
23683 and 2373E. A slight decrease in resistivity is also present on 
23783. 

This feature is also narrow and dike-like. It trerds 
approximately east-west on lines 23833 and 23883. A narrow 
resistivity low is also associated with this anomaly. The anomaly 
source appears to plunge westward on line 23833. On 23883, the 
source appears to die out with depth. 

Both anomalies C and D are aligned with the peak values of 
chargeability anomalies related to the diorite intrusive body. 
Anomaly D appears to be an off-shoot of anomaly B while anomaly C is 
related to an anomaly on the 1972 data. The dike-like nature of 
these two features suggests they may represent leakage of sulphides 
along faults which intersect the major mineralization zones to the 
east. 



Anomaly 3 

This anomaly is detected at or near the south ends of lines 
23383 to 23533 with a possible extension to line 2333E on its western 
end. It runs roughly east-west at 2375N. Chargeabilities are 
generally moderate except on line 2343E where they are very high at 
the south-mst station. The anomaly is open to the south on 23433 so 
its physical nature is indeterminate other than the fact that it 
reaches the bedrock surface. 

On lines 23383, 23483 and 23533 the source is narrow and quite 
deep. A narrow resistivity high is centred over the anomaly on lines 
23383, 23433 and 23533 and is present, although subdued, on 23483. 

Diorite intrusives are present in the anomaly area near 2338E 
but little additional outcrop is available. The resistivity 
indicates that this intrusive extends into the covered area. The 
chargeability anomaly is related to this inferred intrusive and is 
contained either in the wall rock or in a mineralized phase of the 
intrusive. 

Other Anomalies 

L In addition to the anomalous zones described above, a small, one 
line feat& is noted on line 23383 at 239lN. This correlates with a 
fault which can be seen on the resistivity data on lines 23333 to 
23483 trending about N 70 W. This fault is observed in outcrop on 
23383. It appears tl?at the N=2 chargeability anomaly is caused by a 
local increase in mineralization associated with this fault. 



The mapping program, with the aid of ground magnetic data, 
essentially delineated a zone of extensively argillized and 
phyllitized Bonanza' Volcanics which underlies most of the survey 
area. A large m e  and two smaller zones of intensely siliceous and 
predominately fragmental volcanics have been mapped, which possibly 
represent volcanic centres. This alteration is associated with 
strong pyritization, normally ranging from 5 to 108, although 
sulphides are leached from mst intensely silicified exposures. It 
is not reflected by high chargeabilities but is associated with 
resistivity and mgnetic lows. 

The zone of extensive alteration is fringed by weakly 
propylitized volcanics which have a considerably weaker pyrite 
content. These contain magnetite reflected by the magnetometer 
survey. 

A northwest trending zone of resistivity and chargeability highs 
correlate with a large' parallel-trending diorite body which was 
mapped during the 1972 program. The sulphide content in the adjacent 
volcanics averages 3 - 58. 

*w Significant economic mineralization was not found in the stydy 
area. 
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APPENDIX A 

STAT'- OF OUALIFICATIONS 

The professioml qualifications for Utah staff involved with the 
fieldwork are as outlined belw: 

H. Muntanion Project Geologist for Utah Mines Ltd., 
Vancouver, B . C. 

Qmpleted B.Sc. in 1970 at the University of 
Phnitoba; employed by: Canadaian Nickel Q. in 
the summers of 1969 and 1971 as a student ard 
field geologist, respectively; Amax, Vancouver, 
B.C. during the summer of 1970 as a geological 
assistant in the Yukon; The Manitoba Mines Branch 
during the 1972 field season as a field 
geologist; Hudson Bay Oil and Gas Ltd.1 Toronto, 
Ontario during May to December, 1973 as a 
temporary geolhist; Mirdeco Ltd., Lusaka, Zambia 
from May 1974 to M y  1977 as a geologist; 
Canadian International Development Agency, 
Ottawa, Ontario from August, 1977 to December, 
1979 as geologist in Malaysia; Utah Mines Ltd. 
from April , 1980 to present ' under the supervision 
of D.N. leNobel, P. Ehg. 

G.A. Clarke Geologist for Utah Mines Ltd., Port Hardy, 
B.C. 

Qmpleted B. Sc . (bnors ) , (Geophysics) at 
University of &mitobat in 1976; enployed by 
Hudson Bay Oil and Gas, and Saskatchewan Dept., 
of Mineral Resources during the 1975 arrd 1976 
summer field seasons as geophysical assistant; 
September 1976 to February 1977, Inco Limited as 
a geologist in Tbmpson, Manitoba; Lloyd 
Geophysics, February 1977 to May 1979, as a 
geophysicist; Utah Mines Ltd., from October 1979 
to present, as geologi st/geophysici st, presently 
mder supervision of John Fleming. 



J.B. Richards Senior Geologist for Utah Mines Ltd., Vancouver, B.C. 

B.A.SC., University of British Columbia, 1970 

Rqistered as P. Eng., B.C., 1973, Geological. 
Qntinuously employed as an exploration geologist from 1970 
to 1973 for various employers in B.C., Yukon, Washington 
and Qsta Rica. 

1973 to 1978 - Geologist for Equity Mining, developing Sam 
Goosly Deposit. 

1980 to 1983 - Senior geolqist, Utah Mines in Vancouver on 
various development projects. 

S.A. Taylor Exploration Consultant, North America, for Utah 
International Inc. , Reno, Nevada. 

Geologist and Project Geologist, Bear meek Mining Q., 
Tucson, Arizona; June 1959 to July 1964. Exploration for 
copper, mlyb3enum and coal in Arizona and Nevada. Work on 
Delineating a copper deposit at Chilito, Arizona. 

Geologist, Utah Qnstruction & Mining Q., Reno, Nevada; 
July 1964 to July 1968. Exploration for base and precious 
metals in Nevada, Arimna, New Mexico, California, Utah and 
Qlorado . 
Senior Geologist, Utah Qnstruction & Mining Q., F&m, 
Nevada; July 1968 to February 1970. Exploration for base 
ad precious metals in Nevada and Arizona. 

District Geologist, Utah Qnstruction & Mining Q./Utah 
International Inc. ; February 1970 to July 1976. Management 
of the Reno District Exploration Office. Exploration for 
base ad precious metals in Nevada, Arizona, California, 
Oregon, Idaho, I.bntana, Colorado, New Mexico and Wyoming. 
Search for base and precious metals plus sulphur, barite 
and fluorite. 



Regional Exploration Manager, Western U.S. Metals 
for Utdh International Inc.; July 1976 to August 
1982. Exploration for base and precious metals 
plus sulphur, fluorite, barite ang gem stones 
througlmut all states west of Colorado plus 
Okldhom, ~Kansas and Texas. 

Exploration Consultant, Wrth America, for Utdh 
International Inc. ; August 1982 to present. 
Involving assisting in exploration for base and 
precious metals in the U.S. and Canada including 
Alaska. Also perform some training and lectures 
in metals exploration, develop some exploration 
techniques and undertake limited sporadic 
research. 



APPENDIX B 

Exp Grid Survey h t a ,  South McIntosh Area 
Work done by h v i d  C. Eazett, B.C. Land Surveyor 
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APPENDIX C 

STATEMENT OF COSTS AND INVOICES 

Line-cutting and Land Survey 

Contract Costs: Van Alphen Expl. Serv. (Invoice 1) $10,281.55 
D.C. Bazett, Land Surveyor (Invoice 2) 7,167.60 

Salaries (preparatory, supervision) : 
J.B. Richards, Sr. -1. 8 days @ $222.37 1,778.96 
D.S. PkLennan, Assistant 7 days @ $60.50 423.50 

Accomdation: 15 m n  days @ $40.00/day 600.00 

Vehicle Fxpenses: 8 days @ $45.00/day 360.00 

TOTAL $20,611.61 

Geolocrical Survev 

Salaries: H.R. Muntanion, Proj . Geol. 18 days @ $189.69 3, 414.42 
J.B. Richards, Sr. Geol. 4 days @ $222.37 889.48 
S.A. Taylor, Consult. Gaol. 3 days @ $561.23 1,683.69 
J. Young, Asst. 9 days @ $66.92 602.28 
T. Sedun, Asst. 9 days @ $66.92 602.28 

Acconmdation: 36 man days @ $35.00/day lI26O.OO 

Vehicle Expenses: 22 days @ $45.00/day 990.00 

Airfares (J.B. Richards & H.R. Muntanion) : 2 fares @ $91.80 183.60 

Maanetics Survev 

Salaries: H.R. Muntanion, Proj. Geol. 2 days @ $189.69 379.38 
J. Young, Asst. 9 days @ $66.92 602.28 
T. Sedun, Asst. 4 days @ $66.92 267.68 

Accomdation: 17 man days @ $35.00/day 595.00 

Vehicle Expenses: 9 days @ $45.00/day 405.00 

TOTAL $ 2,249.34 



I.P. Survey 

Salaries : 
J.B. Richards, Sr. Geol. 3 days @ $222.37 

(preparatory, supervision 
G.A. Clarke, Geophysicist 29 days @ $170.86 
G. Treadwell, Technician 15 days @ $132.00 
M. Lowe, Assistant 17 days @ $99.00 
D.E. Lovestad, Assistant 9 days @ $93.50 
M. R. Nikolic, Assistant 26 days @ $93.50 
A. Sussbaner, Assistant 26 days @ $93.50 
B. Gibbons, Assistant 15 days @ $93.50 

kcomdation (G. Treadwell) : 15 days @ $40.00/day 600.00 

Airfare (G. Treadwell): 1,031.00 

Airfreight (I.P. equipment): 708.57 

Vehicle Expenses: 29 days @ $45.00/day 1,305.00 

TOTAL $20,035.62 

'*I Cata Interpretation and Report Writinq 

Salaries: J.B. Richards, Sr. Geol. 2days @$222.37 $ 444.74 
H.R. Muntanion, Proj. Geol. 9 days @ $189.69 1,707.21 
G.A. Clarke, Geophysicist 6 days @ $170.86 1,025.16 
R. Gopal, Draftsman 3 days @ $113.31 339.93 
C. Stewart, Secretary 1 day @ $74.31 74.31 

Computer Digitization (Simns Engineering Int. ) : 1,730.00 

Map Reproduction: 40.00 

Miscellaneous msts 

Field Supplies: $ 150.00 

Telephone: 540.97 

TOTAL SURVEY 03ST 
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IN ACCOUNT WITH 

DAVID C. BAZETT 
B.C. LAND SURVEYOR 

Utah Mines Lt3.  
1600 - 1050 W. P e n 3 e r  S t .  
Vancouver,  B.C. 

Phone 949-7821 
7070 Shorncliffe Ave. 

P.O. Box 94 
PORT HARDY, B.C. 

VON 2P0 

A t  t e n t  ion  : Byra n  R i  c h a r d s  

RE: Expo C l a i m s  - Survey o f  G e ~ ~ h y s i c a l  L i n e s  

TO : Professional s e m i  ce,q r e n 3 e r e 3  I n c l u A i n g  f i e 1 3  s u r v e y  an2 
r e l a t  s 3  o f f i c e  c a l c u l a t i o n s  a n 3  d r a f t i n g  i n  preparation o f  
a p l a n  showing l o c a t i o n  o f  g e o ? h $ s i c a l  l i n e s  an? c o n t r o l  
t r a v e r s e  run. 

bfY FEZ: 

B. C. L. S. 
Sen. I n s t .  Man 
Jar?. I n s t .  Man 
A s  s l  9 t?.?': 
a?af t szizn 
Vzhi c l  e  

7 h r s  $60.00 $ 4 2 0 ~ 3 0  
43 h r s  45.00 1935.00 
7 6  hrs  Q 33.1Q 2 515.59 
?5 l - i rsc  2j .C.2 
2 

5;13e9c1 
19 l-~;.s G 25,yr) k75.90 
7 6  hrs 3.50 266.00 

D i s b u r s e n e n t s  F a i d :  
Csnse l  Survey  Quipment Lt3. 
( R e n t z l  o f  EDlii) 
P a c i f i c  'C'i'est e rn  A l r l i n s s  ( f r e i g h t )  

TOTAL: 

RECEIVED PAYMENT 

- I L E  N O .  H43& 
B C L.S. 

(-\ 

T e r m s :  N e t  30 days .  11 ,  y. p e r  m o n t h .  I n t e r e s t  on o v e r d u e a c c o u n l s ( I 8  % p e r  a n n u r n )  
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