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INTRODUCTION 

 

The South Princess Property is located at the base of the Bonavista Peninsula in Eastern 

Newfoundland.  The property is considered highly prospective for iron oxide copper +/- silver 

+/- REE +/- Au mineralization as well as porphyry Cu/Au type mineralization. A number of 

Cu/Ag +/- Au +/- REE and fluorite occurrences are known to occur on the property and are 

hosted within Late Proterozoic sedimentary and volcanic rocks of the Musgravetown Group. 

 

Exploration during 2001 included ground geophysical and soil geochemical surveys at two 

localities known as Ken’s Mountain and Holloway Cove.  The work included line cutting, soil 

sampling and magnetometer and gradient IP/resistivity geophysical surveying. The airborne data 

from 2000 was modeled utilizing a 3 D inversion technique which identified a magnetic anomaly 

at Ken’s Mountain that may be due to significant concentrations of magnetite/hematite 

mineralization. Coincident geochemical and preliminary IP chargeability anomalies suggest 

several targets may require diamond drilling.     

 



LOCATION and ACCESS 

 

The South Princess Property is located at the southwestern end of the Bonavista Peninsula, 

Eastern Newfoundland, lying mainly west of the communities of Bloom field and Lethbridge, 

and south of Bunyan’s Cove, Bonavista Bay NTS 2C/5 and 2D/8 (Figure1).  Access to the 

property is via Route 230 north from the Trans Canada Highway at Clarenville to the community 

of Lethbridge, then west along Route 233 to the eastern outskirts of the town of Bunyan’s Cove.  

Logging roads running south from Bunyan’s Cove provide direct access to the Ken’s Mountain 

grid area.  Access to the southern and eastern portion of the property is via west trending logging 

roads from the community of Bloomfield. 

 

PROPERTY STATUS 

 

The South Princess property  (Figure 2) consists of 171 map staked claims held under the 

following Licences; 

 

# of Claims  Licence #  Anniversary Date   Report Due Date 

 

24   6418M   1998/12/07   2002/02/04 (Ext.)* 

147   7126M   1997/12/01   2002/01/29 (Ext.)* 

 

* (Ext.) – 60 day extension granted 

 

REGIONAL GEOLOGY 

 

The property is situated in the western portion of the Avalon Tectonostratigraphic Zone of 

Newfoundland (Williams, 1979) and consists of Late Proterozoic aged volcanic, plutonic and 

sedimentary rocks (Figure 3), characteristic of continental crust within an arc-rift setting 

(O’Brien et al, 1988, 1990; O’Brien, 1995).  Globally, the Avalon Zone is correlative to both the 

Carolina Slate Belt and parts of northwest Africa. 

 

The oldest rocks exposed in the region are marine turbidites of the Connecting Point Group that 

are unconformably overlain by terrestrial sediments and volcanic rocks of the Musgravetown 

Group.  Along the western edge of the property, a major structural break known as the 

Charlottetown fault separates strongly deformed volcanics and sediments of the Love Cove 

Group from the relatively undeformed Musgravetown Group (O’Brien et al, 1988).  

 

PROPERTY GEOLOGY 

 

The South Princess and Princess Ridge properties are underlain mainly by sedimentary and 

volcanic rocks of the Late Proterozoic Musgravetown Group (Figure 4). The northern and 

western portions of the Princess Ridge property is underlain by highly strained felsic and mafic 

volcanic rocks of the Love Cove Group that are in fault contact with the Musgravetown Group to 

the east. 
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The Musgravetown Group in the property area consists of the Canning’s Cove Formation, 

conformably overlain by an unnamed sequence of bimodal volcanic rocks (O’Brien, 1993).  The 

Canning’s Cove Formation is the basal member of the Musgravetown Group and consists of a 

gently dipping sequence of red to locally gray sediments including pebble to cobble polymictic 

conglomerate, sandstone and siltstone.  

 

Volcanic rocks consisting of a bimodal sequence of subaerial mafic and overlying felsic 

volcanics are considered by Hussey (1979) to be of alkaline and peralkaline affinity respectively.  

Hussey has classified the felsic volcanics as pantellerites.  The mafic volcanics are generally thin 

(< 1 meter), green to red, amygdaloidal and vesicular flows with minor tuff, agglomerate and 

locally flow top breccia.  The felsic volcanics vary from fine grained massive to locally feldspar 

porphyritic flows, with local flow banded and autobrecciated flows.  The felsic volcanic rocks 

are also weakly radioactive with occasional scintillometer readings approaching 750 counts per 

second.  

 

The volcanic sequence is best exposed in the northeastern portion of Licence 7126M, south of 

the community of Bunyan’s Cove.  At this location, the felsic volcanics are well exposed along a 

prominent ridge dubbed Ken’s Mountain.  The felsic volcanics at this location differ from 

exposures further northeast in that pyrite is much more common, locally to 5%, occasionally 

with clear to purple fluorite occurring as vug fillings and veinlets. 

 

The Love Cove Group is a north trending belt of strongly foliated felsic to intermediate volcanic 

rocks with lesser sedimentary rocks all of which were deposited in a shallow marine environment 

(O’Brien, 1993).  These volcanic and sedimentary sequences have been intruded by at least two 

generations of mafic dykes, pre and post tectonic.    

 

Intrusive rocks on the properties consist of medium grained porphyritic gabbro which is exposed 

on a logging road east of Ken’s Mountain and mafic dikes that presumably intrude all lithologies.     

Faults, largely inferred from regional scale airborne geophysics, generally trend NNW - SSE, 

NE– SW, and E –W. 

 

MINERALIZATION 

 

Mineralization identified to date on the properties consists mainly of disseminated to locally 

stringer pyrite hosted by felsic volcanic rocks at Ken’s Mountain, and disseminated copper 

mineralization hosted by sedimentary rocks at several localities (Figure 4).  Other notable 

occurrences include the Holloway Cove zinc showing and a barite occurrence near Southwest 

Brook.  

 

The Ken’s Mountain occurrences consist of a number of pyrite +/- fluorite +/- REE (Zr, Nb, Y) 

occurrences hosted within massive to locally brecciated rhyolite along a prominent ridge known 

as Ken’s Mountain. The mineralization has also been observed in mafic volcanics that outcrop at 

the base of Ken’s Mountain.  Disseminated chalcocite and malachite returned 1450 ppm Cu from 

vesicular basalt sampled in 1998, TF-197 (Hutchings, 1998b).  
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Minor, but widespread copper mineralization has been identified in several outcrops of 

Canning’s Cove type conglomerates west of the community of Bloomfield.  The mineralization 

occurs most commonly as malachite spots, presumably after chalcocite, in the matrix of red, 

pebble to boulder conglomerates.  Some malachite and possibly chalcocite, has been observed in 

clasts of a feldspar porphyritic intrusive rock, common in the conglomerates in this area.  

 

The Holloway Cove zinc occurrence is located west of Holloway Cove and consists of semi to 

massive sphalerite and pyrite in thin calcite veins, hosted by a porphyritic mafic rock.  The 

occurrence was partially explored by a small pit dating back at least 50 years.  Previous sampling 

by Cornerstone returned assays of 11.3% Zn and 0.31 opt Ag.  A second occurrence of base 

metal sulphides occurs along the coast of Holloway’s Cove and was originally staked by two 

prospectors in 1942.  The occurrence consists of thin calcite +/- quartz veins carrying minor 

amounts of galena associated with mafic dikes cutting conglomerates of the Canning’s Cove 

Formation. 

 

Malachite and chalcocite bearing quartz veinlets occur in angular grey sandstone subcrop in a pit 

adjacent to a logging road on the north side of Southwest Brook.  Near the mouth of Southwest 

Brook, an outcrop of vesicular basalt contains coarse patches and aggregates of white to pink 

barite.  

 

Minor occurrences of pyrite +/- arsenopyrite are reported from sediments and mafic volcanics 

south of Northwest Pond, immediately southwest of Musgravetown. 

 

PREVIOUS WORK 

 

There are no reports of previous exploration having been carried out by industry. There is 

however, evidence of previous exploration in the Holloway Cove area from the discovery in 

1998 of a small pit excavated on a showing consisting of quartz-sphalerite-pyrite veins 

associated with a fine grained mafic intrusive immediately west of Holloway Cove. No record of 

this work was found which is estimated to be at least 60 years old.  In 1942, two prospectors, W. 

Davis and H. Gillard, staked a small showing of galena and sphalerite bearing quartz veins along 

the coast at Bloomfield, Bonavista Bay.  

 

Regional mapping programs were carried out by the Geological survey of Canada in the 

Bonavista Bay area by A. M. Christie and S. E. Jenness, and a M.Sc. thesis by E. M. Hussey of 

Memorial University of Newfoundland. 

 

Randy Miller of the Newfoundland Department of Mines and Energy carried out a study of Rare 

Earth Element (REE) targets of Insular Newfoundland in 1989.  The study included the felsic 

volcanic rocks south and west of the Bunyan’s Cove area including the felsic volcanic rocks on 

Ken’s Mountain. 

 

The Newfoundland Department of Mines and Energy conducted a regional lake sediment survey 

over NTS 2D in 1988 and over NTS 2C in 1993. 

 



Sean O’Brien of the Newfoundland Department of Mines and Energy carried out geological 

mapping over parts of NTS sheets 2C/5 and 2D/8 in 1993. 

 

The properties were staked in 1997 by Cornerstone Resources after reconnaissance prospecting 

by Cornerstone Resources personnel resulted in the discovery of pyritic and locally copper 

bearing volcanic rocks in the Ken’s Mountain area south of Bunyan’s Cove.  The area was 

included in the 2000 airborne geophysical survey carried out over all of Cornerstone’s properties 

in the region.  The airborne survey consisted of magnetometer, VLF-EM and radiometrics.  The 

total field magnetics produced by Geoscott in 2001 from the 2000 airborne survey is Figure 7.  

 

2001 EXPLORATION PROGRAM 

 

The 2001 exploration program consisted of line cutting, soil geochemistry, magnetometer and 

IP/resistivity geophysical surveying.  The work was carried out in two areas of the property 

dubbed Ken’s Mountain and Holloway Cove (Figure 5).  Very limited prospecting was carried 

out in the vicinity of the southern end of the Ken’s Mountain grid. 

 

Line cutting and Soil Geochemistry 

 

Ken’s Mountain Grid 

 

The Ken’s Mountain grid consists of a north south trending baseline 2.0 kilometers in length 

with cross lines cut at right angles spaced 200 meters apart (Figure 5).  All cross lines were 

subsequently soil sampled at 25 meter intervals.  A total of 873 B horizon soil samples were 

collected and submitted to Eastern Analytical in Springdale, Newfoundland for Au and 30 

element ICP analysis (Appendix 1).  The results indicated weak to moderate anomalies in copper 

(Cu), silver (Ag), cerium (Ce), lanthanum (La) and gold (Au), generally in the western half of the 

grid, except for copper which was strongest in the eastern portion of the grid.  Maximum values 

include Au (45 ppb), Ag (2.44 ppm), Ce (>440 ppm), Cu (249 ppm) and La (>220 ppm).  Colour 

soil plots have been produced for Cu, Au, Ag, Ce and La, and are included in Appendix 2. 

 

Holloway Cove Grid 

 

The Holloway Cove grid was also oriented in a north south fashion with east –west trending 

cross lines spaced 200 meters apart except for the northernmost line 99+00N which was only 100 

meters north of 98+00N (Figure 5).  A total of 741 B horizon soils were collected at 25 meter 

intervals from all cross lines on the grid and submitted for Au and 30 element ICP analysis at 

Eastern Analytical Limited in Springdale, Newfoundland.  A number of elements including 

arsenic (As), silver (Ag,) gold (Au), cerium (Ce), copper (Cu), lanthanum (La) and zinc (Zn) 

produced anomalous results, all from the northeastern portion of the grid.  Maximum values 

include As (1020 ppm), Au (53 ppb), Ag (3.63 ppm), Ce (>440 ppm),Cu (72 ppm), La (168 

ppm) and Zn (620 ppm).  Colour soil plots have been produced for all of these elements and are 

included in Appendix 2.  

 

 

 



Geophysics 

 

Ken’s Mountain Grid 

 

The grid was surveyed by magnetometer and IP/resistivity surveys in late 2001 by Discovery 

Geophysics Inc. of Springdale , Newfoundland.  The report and summary is attached as 

Appendix 3.  In addition, an area measuring 5.8 kilometers by 3.6 kilometers including the Ken’s 

Mountain grid was targeted for 3 D magnetic inversion by Discovery Geophysics.  The objective 

was to determine depth and shape of several moderate to strong magnetic anomalies identified by 

the ground survey and an earlier airborne survey.  The results and report of this inversion is 

attached as Appendix 4. 

 

Holloway Cove Grid 

 

The Holloway Cove grid was covered by the same geophysical surveys as at Ken’s Mountain, 

except for the 3D magnetic inversion.  The details of the surveys and a report of the results is 

attached in Appendix 4. 

 

Prospecting 

 

A total of two rock samples were collected from the extreme southwestern edge of the Ken’s 

Mountain grid (Figure 6) and submitted for Au and ICP 30 analysis at Eastern Analytical 

Limited.  The rock descriptions are attached as Appendix 5 and the analysis as Appendix 6.  

Both samples were of brecciated hematitic felsic volcanic, weakly pyritic and locally containing 

irregular fluorite veining.  Sample SP-2001-1 returned weakly anomalous Au (11 ppb) and 

moderately anomalous Ce (253 ppm), La (136 ppm) and Zn (916 ppm).   

 

CONCLUSIONS 

 

The results of the 2001 exploration program were highly successful in identifying coincidental 

magnetic, IP/resistivity and soil geochemical anomalies that suggest potential for a body of iron 

oxide +/- base, precious and rare earth type mineralization, similar in style and setting to the 

giant Olympic Dam deposit in Australia. 

 

Olympic Dam and related deposits all occur within continental rift sequence rocks adjacent to 

major structures.  The South Princess Property is located within a continental extensional 

environment within peralkaline rocks emplaced adjacent to a regional fault system (O’Brien, 

1993).  The presence of a large magnetic body that appears to be intrusive into the overlying rock 

sequences that appear regionally altered, are variably pyritic and contain vein type fluorite 

mineralization appears to suggest a magmatic origin for the mineralization.   

 

Recently completed 3D inversion modeling of the airborne magnetic data show a discreet, strong 

magnetic anomaly underlying the Ken’s Mountain area.  Coincident with this are moderate to 

strong IP chargeability anomalies that suggest either, graphite or significant concentrations of 

sulphides.  Graphite can be for the most part eliminated as the rocks are terrestrial, not marine 

meaning that conductive argillaceous rocks would not be expected in this environment.  
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Appendix 1 

Soil assay Certificates – Eastern Analytical Limited 

3 Reports – 39 pages 

















































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 2 

Colour Soil Plots 

Ken’s Mountain – 5 plots (Ag, Au, Ce, Cu, La) 

Holloway Cove – 7 plots (Ag, Au, As, Ce, Cu, La, Zn) 
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INTRODUCTION 

During the period 16 to 30 November 2001, Discovery Geophysics Inc. carried out magnetic and 

gradient array induced polarization/resistivity surveys on the Holloway Cove and Ken’s Mountain 

grids of Cornerstone Resources Inc.  The grids are located on the South Princess property (Licence 

7126m) on the Bonavista Peninsula in eastern Newfoundland.  The surveys were carried out on cut 

and chained survey grids that were completed by Ionex Ltd. of Springdale, Newfoundland just prior 

to the arrival of the geophysics survey crew.  The gradient array IP/resistivity survey was carried out 

using an Iris ELREC-6 time-domain IP receiver with a Huntec M-4 2.5 kW IP transmitter powered 

by a 6.5 Hp motor generator.  The magnetic survey was carried out using three GEM Systems 

GSM-19 Overhauser magnetometers and an EDA Omni IV base station magnetometer.  The survey 

crew consisted of Brent Robertson (chief geophysical operator), Dean Colbourne, Jeff Burton, Jerry 

Whalen and Peter Hewlett of Discovery Geophysics Inc. 

On the Holloway Cove grid, a total of 18.3 km of magnetic surveying was completed in one day and 

a total of 18.3 km of gradient IP/resistivity in 5 days.  On the Ken’s Mountain grid, a total of 21.5 

km of magnetic surveying was completed in one day and a total of 21.3 km of gradient array 

IP/resistivity in 6 days.  The crew suspended survey operations on the evening of the 22 November 

after completion of the Holloway Cove grid and returned on the morning of the 25 November to 

continue with the survey on the Ken’s Mountain grid.  The break was taken to allow the survey crew 

time off and also to allow Discovery’s chief geophysicist time to assess data quality.  

This report is a technical description of the surveys, data processing, and interpretation procedures, 

followed by a general discussion of the results and their implications for the continued exploration 

on the property.  The total magnetic intensity data are presented in 1:5,000 scale profile, contoured 

and colour gridded maps.  The IP/resistivity data are presented as 1:5,000 scale profile, contoured 

and colour gridded maps of apparent chargeability and apparent resistivity. 

 

SURVEY LOCATION, ACCESS AND PHYSIOGRAPHY 

The South Princess property is part of the Princess Group:  a group of properties located on the 

Bonavista Peninsula in eastern Newfoundland.  The Princess Group of properties consists of 595 
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contiguous claims and covers an area of approximately 149 square kilometres.  The communities of 

Canning’s Cove, Musgravetown and Bloomfield border the eastern side of the group of properties, 

and the community of Bunyan’s Cove is located at the centre of the western side.  The city of 

Clarenville is situated approximately 7.5 kilometres south of the southern limit of the property 

(Figure 1).  The Holloway Cove and Ken’s Mountain grids are both located on the South Princess 

property and fall within mineral licence 7126m on NTS map sheet 2C/05.  

The Holloway Cove grid is located directly west of the community of Bloomfield and is easily 

accessed from Hwy 233.  The grid area is regularly used by locals to selectively harvest firewood 

and as a result bush trails, accessible to all-terrain vehicles or snowmobiles, are widespread.  A 

woods road located about 300 m south of line 8000N parallels the southern border of the grid.  The 

topography of the area is gentle, except for the northeast corner of the grid, which is characterized 

by an irregular pattern of steep hills.  Low-lying areas are dominated by open bog or marsh inter-

spersed with forest.  A large open bog is located between lines 9000N to 8600N near the western 

end of these lines and extends for a considerable distance to the west.  A dense growth of spruce and 

balsam fir, interspersed with minor birch and aspen, covers much of the area.  Exposed outcrop is 

found on the higher ridges and hills, with little or no outcrop apparent in the low-lying areas. 

The Ken’s Mountain Grid is located about 5 km west of the Holloway Cove grid and is accessed 

from Bunyan’s Cove Forest Access Road that leaves Hwy 233 on the outskirts of the community of 

Bunyan’s Cove.  The forest access road is followed for about 8 km to the east side of the grid and 

continues on to traverse the grid from east to west at about line 9400N.  Clear-cut logging is 

extensive along either side of this road, and skidder trails push into various areas of the grid where 

wood was harvested.  Total cut-over on the grid is estimated to be about 30% to 40%.  Most of the 

cutting is recent and as a result new growth has not yet developed and the logged out areas are 

relatively open.  Topographically the area is characterized by high ground to the north (Ken’s 

Mountain) that slopes into a valley at around line 8800N and rises again to the south end of the grid. 

 Several small ponds and bogs are located along the valley bottom.  Forest cover is a mixed growth 

of spruce and balsam fir, interspersed with minor birch and aspen.  Abundant exposed outcrop is 

found on high ground and little or no outcrop is evident along the valley that extends the entire 

width of the grid at around line 8800N.
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SURVEY METHODOLOGY 

Resistivity 

The resistivity method is conceptually one of the most straight forward of all geophysical 

procedures.  Electrical current is applied to the earth, either on surface or in boreholes, using two 

grounded electrodes, a powerful electrical generator and wire cables.  At some location within the 

generated current field, the electrical potential (i.e. voltage) is measured between two other 

grounded electrodes using a sensitive voltmeter.  Knowing the positions of all electrodes and the 

intensity of current driven into the ground, it is possible to calculate the apparent resistivity of the 

earth from the measured potential.  The apparent resistivity is the effective resistivity of a uniform 

earth which would give rise to the same measured potential. 

There are a wide variety of arrangements of electrodes (i.e. arrays) for different exploration 

purposes.  To determine how apparent resistivity varies with depth, a spreading type of array is used 

in which the distance between electrodes is increased in some orderly fashion and measurements are 

repeated.  To determine how apparent resistivity varies with position, and hence map the spatial 

apparent resistivity variation, the electrode separation remains fixed and the array is moved with 

repeated measurements.  Some arrays can operate in both modes simultaneously, thus forming two- 

or three-dimensional views of the earth. 

The Wenner array is a spreading type array in which all electrodes are equally spaced along a line 

with the current electrodes outside the potential electrodes.  The Schlumberger array has all 

electrodes along a line with the current electrodes outside the potential electrodes, but the potential 

electrode separation is fixed while the current electrodes are symmetrically separated.  In the 

dipole-dipole array, the current electrode separation is set to the same separation as the potential 

electrodes, and the dipoles are moved apart. 

The dipole-dipole array is also used in a moving mode, but since all four electrodes must be moved 

with each station, other less cumbersome arrays have been developed.  The gradient array is similar 

to the Schlumberger array except that the current electrodes are fixed at some large separation and 

the potential electrode pair is moved about the region between them.  The pole-pole array is 

essentially half a Wenner array: one of the current electrodes and one of the potential electrodes are 
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at "infinity" (i.e. fixed at a very large distance from the survey area so that their relative location has 

no effect on the measurements), while the other potential and current electrodes are moved about.  

The pole-dipole array is similar to the dipole-dipole array except that one of the current electrodes is 

at infinity. 

Induced Polarization 

The induced polarization (IP) geophysical method utilizes the over-voltage phenomena of electrical 

reactance between metals or metallic minerals (e.g. most sulphides, graphite, and some oxides) and 

an electrolyte (i.e. ionic groundwater), referred to as "electrode polarization".  Electrical current 

generated in the earth by applying a high voltage to a pair of grounded electrodes, will cause electro-

chemical reactions on the surfaces of metallic mineral grains in contact with groundwater.  The net 

effect is a build up of charges on the mineral grains (i.e. overvoltage), which can be observed by 

rapidly terminating the current and then measuring the slow over-voltage decay with an integrating 

voltmeter connected to a pair of measurement electrodes.  This is referred to as "time-domain" IP 

and the integrated voltage measurement is called "chargeability". 

IP overvoltage can also be observed by noting its effect on an alternating current generated in the 

earth.  At low frequency (less than 0.1 cps), the ratio of measured voltage to current will be approxi-

mately the same as that obtained by DC resistivity.  At higher frequencies (greater than 1.0 cps) the 

measured voltage will be slightly lower due to the opposing effect of overvoltage.  This is referred 

to as the "frequency effect" and the methodology is called "frequency-domain" IP. 

In addition to the overvoltage phenomena of metallic mineral grains, some other minerals (most 

notably clay minerals) can exhibit a weaker induced polarization response referred to as "membrane 

polarization".  This is due to a displacement of the concentration of positive ions in the electrolyte 

next to mineral grains with net negative surface charge.  The effect is much smaller than electrode 

polarization but can be significant in certain situations such as argillic alteration zones. 

The arrangements of electrodes for induced polarization surveys are primarily the moving and 

combined moving-spreading type arrays.  The most commonly used arrays are the dipole-dipole, 

pole-dipole, pole-pole and gradient.  Each has specific advantages and disadvantages.  The 

dipole-dipole array has good spatial resolution, good depth information and produces symmetric 
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anomalies; however it has poor penetration depth, low current density, low voltage measurement 

and is relatively slow and expensive.  The pole-dipole array has good spatial resolution and depth 

information, along with higher current density and voltage measurement, and better penetration 

depth; but it produces non-symmetric anomalies that are more difficult to interpret.  Survey rates 

and costs are marginally better than the dipole-dipole array. 

The pole-pole array has good current density, high voltage measurement and very good penetration 

depth; however the spatial and depth resolution is poor.  The gradient array has good current 

density, very good spatial resolution and good penetration depth; but it has poor depth information 

and low voltages (except for large voltage dipoles which have lower resolution).  Greater survey 

rates and lower costs can be obtained with both the pole-pole and gradient arrays. 

 

SURVEY PROCEDURES 

Magnetics 

The magnetic survey was carried out using three GEM Systems GSM-19 Overhauser magnetome-

ters.  The GSM-19 is a portable, high sensitivity Overhauser effect* magnetometer/gradiometer 

designed for handheld or base station use for geophysical exploration.  Optionally, the addition of a 

VLF sensor is available for a combined magnetometer/gradiometer–VLF measurement system.  The 

GSM-19 is a microprocessor-based instrument with large memory storage capabilities (up to 2 

Mbytes) and has an absolute accuracy over its full temperature range of 0.2 nT.  Synchronized 

operation between hand held and base station units allows corrections for diurnal variations of 

*Overhauser Effect.  In contrast to a standard proton magnetometer sensor, where only a proton 

rich liquid is required to produce a precession signal, the Overhauser effect sensor must also have 

a free radical added to the liquid.  This free radical ensures the presence of free, unbound electrons 

that couple with protons, producing a two-spin system. A strong RF magnetic field is used to disturb 

the electron-proton coupling.  By saturation free electron resonance lines, the polarization of 

protons in the sensor liquid is greatly increased.  The Overhauser effect offers a more powerful 

method of proton polarization than standard DC polarization, i.e. stronger signals are archived 

from smaller sensors, and with less power.       
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magnetic field at cycle intervals as short as 3.0 seconds.  Diurnal corrections can be carried out 

automatically between two instruments, or the data from each instrument can be dumped 

individually and diurnal corrections performed separately with software provided by GEM Systems. 

Data transfer is carried out via an RS-232C interface and cable connection to a computer. 

A separate Omni IV magnetometer was used as a base station to record diurnal magnetic variations. 

The Omni IV magnetometer digitally records the magnetic intensity readings from a standard proton 

precession sensor connected to a receiver console, along with the time from an internal quartz clock, 

which was synchronized with the GSM-19 magnetometer clocks at the start of each survey day.  The 

data from each instrument were dumped individually via RS-232C interface to a computer hard 

drive.  The GSM-19 and Omni IV data were then input to an in-house computer program and 

diurnal corrections were made at the conclusion of the survey.  Diurnal corrections were made by 

correlating the exact time of each reading on the GSM-19 with an interpolated closest base station 

reading from the Omni IV, and then adding or subtracting from a common base station value.  Final 

diurnal corrected magnetic data were then transferred to a storage diskette for later processing.  

Approximate magnetic base station locations are:  Holloway Cove grid - 9950N/10550E;  Ken’s 

Mountain Grid - 9500N/10850E.  Details of the survey coverage are listed below in Table 1 and the 

survey line locations are shown in Figure 2a. 

 

 

TABLE 1:   Magnetic Survey Coverage 

 

Grid 

 

Holloway Cove 

Line 

 

8000N 

8200N 

8400N 

8600N 

8800N 

9000N 

9200N 

9400N 

9600N 

9800N 

9900N 

 

Stations 

 

9000E to 10450E 

9000E to 10275E 

9000E to 10425E 

9000E to 10500E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

Total 

Total (m) 

 

1450 

1275 

1425 

1500 

1800 

1800 

1800 

1800 

1800 

1800 

1800 

18.3 km 
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Ken’s Mountain 8000N 

8200N 

8400N 

8600N 

8800N 

9000N 

9200N 

9400N 

9600N 

9800N 

10000N 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

Total 

2000 

2000 

2000 

1675 

1850 

2000 

2000 

2000 

2000 

2000 

2000 

21.5 km 

 

 

IP/Resistivity 

The gradient array IP/resistivity survey was carried out using a 6 channel, Iris ELREC-6 

time-domain IP receiver and a Huntec M-4 2.5 kW transmitter powered by a 6.5 Hp motor 

generator.  Cornerstone personnel pre-selected a 50 m dipole length and reading interval for the 

gradient array survey.   This array allows rapid data acquisition, but limits the resolution of the 

survey results to the 50 m dipole spacing, since it is impossible to distinguish between small 

anomalous zones that are close together than the dipole length.  Hence, a small anomalous zone of 

mineralization several metres across would appear to be 50 metres wide, or two narrow zones of 

sulphide mineralization less than 50 metres apart would appear to be a single anomalous zone.  

Larger dipole spacing is used in gradient array IP/resistivity to facilitate fast, cost-effective, 

reconnaissance surveying to identify areas of interest for more detailed follow up surveying.     

On the Holloway Cove grid, a total of 18.3 km of surveying was carried out in 5 days for an average 

production rate of more than 3.6 km per day.  This included a travel day and a day to lay out and 

pick up the current wires.  A single transmitter current bipole (two electrodes separated by great 

distance) was set up to survey the entire grid.  The current bipole straddled the entire grid and was 

aligned east-west across the centre of the grid.  The eastern current electrode was located at about 

9000N/11400E and the western current was located at about 9000N/8050E.  The eastern current 

electrode was set up next to the ocean, as far east as possible but still approximately along the 

east-west centre line of the survey grid. 
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Each current electrode set-up consisted of a group of stainless steel stakes, driven about a meter into 

wet soil in a 5 metre circular configuration.  Current electrodes were connected to the transmitter 

with 16 gauge wire suspended in tree branches, above the ground where possible, and clearly 

labelled with warning signs to identify the hazard to any passers-by.  Prior to commencement of the 

survey, Discovery personnel spent several hours informing locals in the immediate area that an 

electrical survey was ongoing and the dangers of handling the current wire.  The transmitter was 

placed at a convenient location between the bipole electrodes and was operated on an 8-second 

period and a 50% duty cycle:  i.e. 2 s on (+'ve), 2 s off, 2 s on (-'ve), 2 s off, etc.  Transmitter current 

was stable at 2.4 Amps.  The survey was interrupted on the second day due to a broken current wire 

caused by a moose catching the wire while crossing under it.  

On the Ken’s Mountain grid, a total of 21.3 km of surveying was carried out in 6 days for an 

average production rate of about 3.6 km per day.  This included a travel day and 1.5 days to set-up 

and pick-up the electrodes and current wires of four separate current bipoles used to carry out the 

survey.  The grid was divided into four overlapping blocks and four separate transmitter bipoles 

were established straddling each block.  The first set up was positioned to survey the eastern side of 

lines 9000N to 10000N inclusive using current electrodes located at 9500N/11600E and 9500N/ 

9200E.  The second set up was positioned to survey the western side of lines 9000N to 10000N 

inclusive with electrodes at 9500N/10800E and 9500N/8400E.  The third set up was used to survey 

the eastern side of lines 8000N to 9000N inclusive with electrodes at 8400N/11600E and 8400N/ 

9200E.  The fourth set up was positioned to survey the western side of lines 8000N to 9000N 

inclusive with current electrodes located at 8400N/10800E and at 8400N/8400E. 

Each current electrode set-up consisted of a group of stainless steel stakes, driven about a meter into 

wet soil in a 5 metre circular configuration.  Each current bipole was connected in turn to the 

transmitter, which was placed at a convenient location near the centre of the grid, with 16 gauge 

wire suspended in tree branches, above the ground where possible and clearly labelled with warning 

signs to identify the hazard to any passers-by.  The transmitter operated on an 8-second period and a 

50% duty cycle:  i.e. 2 s on (+'ve), 2 s off, 2 s on (-'ve), 2 s off, etc.  Transmitter currents varied from 

2.4 Amps to 1.7 Amps depending on the soil conditions at each of the four separate set ups. 

For both surveys, the receiver was placed in the middle of a spread of five 50 m spaced, stainless 
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steel, potential electrodes and individual 16 gauge wires were run from each electrode to the 

receiver.  The receiver spread was moved along the survey lines in 200 m steps, reading potential 

and chargeability values over the four contiguous 50 metre dipoles at each set-up.  Non-polarising 

porous pots, filled with a saturated solution of copper sulphate were compared against the stainless 

steel electrodes on the first day of surveying.  There was no notable difference in secondary voltages 

and as a result a decision was made to use stainless steel electrodes for the duration of the survey.  

Although the receiver is capable of recording six dipoles concurrently, only four dipoles were used 

for logistical reasons. 

The receiver simultaneously records the primary, secondary and SP voltages from the four potential 

dipoles.  The integrated chargeability is measured in 10 time windows from an initial delay of 80 

milliseconds (ms) out to 1840 ms.  Chargeability values are normalized for primary voltage and for 

integration window width.  For each receiver dipole, a value of apparent resistivity (in Ohm-m) and 

apparent chargeability (in msec) was calculated.  Duplicate readings at overlapping stations and on 

overlapping lines between separate survey blocks on the Ken’s Mountain grid were averaged or in 

some cases dropped in the final data compendium. 

Details of the survey coverage are listed in Table 2 and survey line locations are shown in Figure 2b. 

 

 

 

TABLE 2:   IP/Resistivity Survey Coverage 

 

Grid 

 

Holloway Cove 

Line 

 

8000N 

8200N 

8400N 

8600N 

8800N 

9000N 

9200N 

9400N 

9600N 

9800N 

9900N 

 

Stations 

 

9000E to 10500E 

9000E to 10300E 

9000E to 10400E 

9000E to 10500E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

9000E to 10800E 

Total 

Total (m) 

 

1500 

1300 

1400 

1500 

1800 

1800 

1800 

1800 

1800 

1800 

1800 

18.3 km 
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Ken’s Mountain 8000N 

8200N 

8400N 

8600N 

8800N 

9000N 

9200N 

9400N 

9600N 

9800N 

10000N 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

9000E to 11000E 

Total 

2000 

2000 

2000 

1500 

1800 

2000 

2000 

2000 

2000 

2000 

2000 

21.3 km 

 

 

DATA PROCESSING AND PRESENTATION 

Magnetics 

The GSM-19 and Omni IV magnetic data were processed by standard procedures.  Following 

diurnal correction of the GSM-19 total magnetic intensity data using the Omni IV base station data, 

the magnetic data were reformatted into standard XYZ data format (i.e.  line #, station #, data...) and 

then concatenated into survey data files.  The data were then plotted as line profiles for visual 

inspection and to facilitate the correction of any duplicate readings and any obviously noisy 

readings, e.g. single-station spikes of greater than 1000 nT. 

The final processed magnetic data are shown as a combined line profile, contour and colour image 

plot of the total magnetic intensity at 1:5,000 scale on a topographic base map in Appendix B.  The 

profile amplitude scales and base levels are indicated on the plots.  The total magnetic intensity 

colour image is generated by first gridding the corrected data to a regular, even interval.  The grid 

image is linearly biased in a direction parallel to the dominant geologic strike by defining a 

rectangular, 25 x 50 m grid cell size with the long dimension rotated to the average strike direction.  

If there are different geologic trends in different parts of the survey area, the rectangular gridding 

procedure is carried out in separate zones, each with different trend directions.  The final grids are 

generated by combining the separate grids and re-gridding everything to a 25 x 25 m cell size.  The 

grids are is then contoured and coloured using equal-area colour zoning (i.e. equal amounts of red, 

yellow, green and blue).   Separate magnetic plots are generated for the two separate survey grids. 
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IP/Resistivity 

The ELREC-6 automatically records the following information with each reading:  current electrode 

locations, first potential dipole location, six primary voltages in millivolts, six SP voltages in 

millivolts, six sets of 10 secondary voltages normalized by the primary voltage in millivolts per volt 

(mV/V), six integrated normalized secondary voltages (i.e. chargeabilities) in milliseconds (ms), the 

transmitter current keyed in by the operator, the number of stacks, the standard deviation error of the 

stacks, and the time of the reading. 

Successive primary, secondary and spontaneous potential readings are averaged during the stacking 

process.  The receiver operator determines the number of stacks based on the quality of the data as 

exemplified by the consistency of individual readings and the indicated stacking error.  Depending 

on the telluric noise and the amplitude of the receiver voltages (which depends on the apparent 

resistivity of the ground and the amount of current generated by the transmitter), typical stack counts 

are in the range 3 to 23 

The 10 normalized secondary voltages are the mean values in 10 user specified, time-delay sample 

intervals: #1 - 80 to 100 ms, #2ņ100 to 120 ms, #3 - 120 to 160 ms, #4 - 160 to 220 ms, #5 - 220 to 

320 ms, #6 - 320 to 460 ms, #7 - 460 to 640 ms, #8- 640 to 900 ms, #9 - 900 to 1280 ms, and #10 - 

1280 to 1840 ms. The total integrated chargeability is the sum of each normalized secondary voltage 

multiplied by the length of its sample interval, and then normalized to one-second integration by 

dividing by the total sample interval (i.e. 1.76 sec). 

The data from each of six channels are automatically stored with all associated header information 

with every reading.  The positions of all electrodes for any given dipole at any reading location can 

be derived from this header information.  The data are concatenated into a single data file as the 

survey progresses.  Normally new data files are started each day and for each individual line.  The 

data files are dumped to a portable computer at the end of every survey day. 

The first stage of the data processing procedure is to reformat the dump files into standard "XYZ" 

data files.  Apparent resistivity is calculated from the primary voltage, the current, and the electrode 

locations using standard formulation; apparent chargeability is given by the total integrated 



 

Cornerstone Resources Inc.  

  
Discovery Geophysics Inc. 

 

15

chargeability; and the station locations are defined as the mid-points of the receiver dipoles.  The 

data from each line are then concatenated into a single data file for the entire grid, and then plotted 

as combined line profile, contour and colour image plots on a topographic base map at 1:5,000 scale 

in Appendix B.  The colour grid images are generated by first gridding the apparent resistivity and 

apparent chargeability data to a regular, even interval.  The grid image is linearly biased in a 

direction parallel to the dominant geologic strike by defining a rectangular, 25 x 50 m grid cell size 

with the long dimension rotated to the average strike direction.  Separate plots are generated for the 

apparent resistivity and apparent chargeability data from both survey grids. 

 

INTERPRETATION PROCEDURES 

Magnetics 

Areas of anomalous magnetic intensity, displaying both positive and negative anomalies relative to 

the ambient field strength, are composed of geologic formations with above average magnetite or 

pyrrhotite content (e.g. ultramafics, iron formations, etc.).  Strong negative anomalies may be caused 

by reversely polarized or rotated magnetic formations with strong remnant magnetization.  

Alternatively, large negative anomalies can be associated with positive anomalies due to the dipolar 

characteristics of anomalous magnetic fields.  Narrow, high-amplitude anomalies are due to 

magnetic features very close to surface - broad magnetic anomalies indicate deeper burial or more 

uniform magnetization.  Areas of lower magnetic intensity than the ambient field, characterized by 

broad, low-amplitude, negative total intensity anomalies, could be related to hydrothermal alteration 

of magnetite to hematite.  Geologic contacts or possible faulting can also be inferred from the 

magnetic colour image along pronounced linear gradients and other discontinuities. 

 

IP/Resistivity 

Resistivity and chargeability are bulk or whole-rock properties: they depend on physical properties 

that are common to the entire rock mass over the sample volume, which is a function of the 

resolution limit of the electrode array.  Hence, a small zone of highly conductive or chargeable 

material may not produce as large an anomalous response as a more subtle variation in the average 

concentration of conductive or chargeable minerals in the entire rock mass.  However, if the 
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electrode array is small enough, the smaller anomalous zones will be detectable, but only at shallow 

depth since small electrode arrays do not have as great a penetrate depth as large arrays. 

Variations in resistivity are due to variations in the content and habit of the major rock-forming 

minerals, especially the porosity and permeability of the rock, since resistivity is primarily a 

function of the amount and conductivity (a direct function of the amount of dissolved salts) of 

interstitial groundwater.  Hence, highly porous formations such as overburden, or rock types with 

high concentrations of conductive mineralogy such as graphitic argillites tend to have anomalously 

low resistivity, whereas massive rock types with little conductive mineral content and low porosity 

(e.g. granitic intrusives), have anomalously high resistivity.  Alteration has a pronounced effect on 

resistivity: clay alteration tends to reduce overall resistivity while quartz replacement will increase 

resistivity in confined regions. 

Chargeability is a function of the minor constituents of the rock mass: e.g. sulphide mineralization, 

graphite content, and to a lesser extent, magnetite and other oxides, and clay mineralogy.  The habit 

of these minerals is critically important to the amplitude of the chargeability response.  Since 

chargeability is a surface area phenomenon, smaller grain size and more anhedral texture (e.g. finely 

disseminated, clastic sedimentary graphite or pyrite) will produce greater chargeability than coarse-

grained mineralogy such as primary or secondary sulphides in volcanics or intrusives.   

 

DISCUSSION OF RESULTS – HOLLOWAY COVE GRID 

Magnetics 

The magnetic field over the Holloway Cove grid is mostly uniform and non-anomalous except for a 

region of moderately anomalous response in the centre of the grid and extending into the northeast 

corner.  The north-northeast trending anomalous zone appears to be composed of a series of en 

echelon magnetic bodies, each of which extends for a few hundred metres north-south at a bearing 

of 340° to 360°.  (Note that detailed interpretations of trend directions and dimensions are subject to 

error because of the 200 m spacing between survey lines).  The magnetic structures appear to vary in 

depth with the deeper bodies toward the south end of the zone and the shallower bodies in the north, 

especially at line 9900N where the magnetic structure is clearly near surface. 
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Apparent Resistivity 

In general, the rocks of the Holloway Cove grid are anomalously conductive.  Apparent resistivity 

over most of the grid is less than 1000 ohm-m, and much of the region is less than 500 ohm-m.  

Such low resistivities are commonly due to clastic sedimentary rocks or overburden.   

Within this general area of low resistivity is a 500 m wide zone of anomalously high resistivity, 

which extends north-south up the middle of the grid from line 8000N to about the centre of grid 

where it appears to separate into narrower dyke-like structures that trend at about 020° and 340° to 

the north end of the grid.  A cross fault between lines 9400N and 9600N appears to have partially 

displaced these trends at the north end of the grid.  

The dyke-like form of these high-resistivity structures, even within the 500 m wide zone in the 

southern portion of the grid, suggest that the causative source may be intrusive.  However the range 

of resistivity of up to only 2000-2500 ohm-m is not consistent with intrusive rocks.  Although high 

resistivities may have been moderated by the effects of surrounding low resistivity material (e.g. 

sedimentary rocks or overburden), another possible explanation for these linear, moderate resistivity 

zones is weak silicification within fault or shear structures. 

There is only general correlation between the anomalous magnetic zone in the central area of the 

grid and the anomalous high resistivity zone.  Some resistivity structures appear to correlate to 

individual magnetic bodies (e.g. the weak anomaly at about 10550E from 9000N to 9600N), but in 

general, there is little detailed coincidence between anomalous structures.  Indeed, the most 

prominent high-resistivity structure that extends from 9800E/8400N to 9600E/9600N trends from a 

coincident magnetic anomaly at the south end, into a region of zero magnetic response in the north.  

The resistivity structure trending at 020° from 10100E/9000N to 10350E/9900E crosses in and out 

of an approximately coincident magnetic zone. 

 

Apparent Chargeability 

The apparent chargeability response over the Holloway Cove grid is not particularly anomalous.  

The values are slightly elevated over much of the grid, but at the 8 to 10 msec level, they cannot be 

considered significant.  In addition, there is little discernable pattern to the chargeability response 
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other than vague north-south trends, which are probably more of a function of the inherent grid 

trend bias perpendicular to the survey line direction.  Also, there is little correlation between the 

apparent chargeability response pattern and the apparent resistivity structures, other than a possible 

increase in chargeability along resistivity gradients. 

The only chargeability anomaly of any significance is a 200 by 400 m elliptical zone in the 

northwest corner of the grid (centred at 9200E/9500N) with peak values of about 12 to 13 msec.  

Although not particularly intense, this anomaly does appear to be spatially consistent and even 

correlates approximately to a moderate resistivity high of similar dimensions.  The amplitude and 

form of the anomaly suggests that it is likely due to a zone of weak mineralization or perhaps to 

more concentrated mineralization buried at depth within non-chargeable host rock. 

 

DISCUSSION OF RESULTS – KEN’S MOUNTAIN GRID 

Magnetics 

The magnetic field over the Ken’s Mountain grid is much more anomalous than the Holloway Cove 

grid.  High-amplitude anomalies are observed over almost the entire grid area, although they are 

most intense and most extensive in the northwest portion of the grid.  In this region, the anomalous 

magnetic structures appear to be aligned north-south.  Over the remainder of the grid, the magnetic 

anomalies have a north-northeast trend, indicative perhaps of a separate geologic terrane. 

Almost all of the anomalous magnetic features appear to be close to or at surface, as evidenced by 

the dominant, spike-like, spatial characteristic of the anomalous response.  A few anomalies (e.g. 

10050E/9400N and 10600E/9600N) have broader, lower-amplitude profiles, indicating smaller 

magnetic bodies at greater depth of burial.  The highly anomalous magnetic region in the northwest 

portion of the grid is particularly interesting as it displays, not only the sharp, high-amplitude 

characteristics of near-surface magnetic structures, but also a much broader, background, anomalous 

high:  perhaps indicative of a larger magnetic formation at significant depth (i.e. > 200-300 m).  

However, this broad background high may also be caused by a broad geologic formation with 

disseminated magnetic mineralization.  The sharper magnetic anomalies within this zone would then 

be related to more concentrated magnetic mineralization, rather than to shallower magnetic bodies. 
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Apparent Resistivity 

The rocks of the Ken’s Mountain grid are generally more resistive than the rocks of the Holloway 

Cove grid.  Numerous zones and anomalies of greater than 2000 ohm-m are observed throughout 

the grid area, and many of the more pronounced anomalies have apparent resistivities of greater than 

3000 ohm-m.  The most significant resistivity anomaly is observed in the west-central region of the 

survey grid with an apparent resistivity greater than 4000 ohm-m.  Such high apparent resistivities 

are commonly not associated with clastic sedimentary rocks; volcanics and/or intrusives may be a 

more plausible explanation.  The only conductive sections more typical of clastic sedimentary rocks 

are found in the far northeast corner of the grid, in a small isolated zone in the centre of the grid, and 

along the western edge of the grid to the west of 9100E-9200E. 

The high resistivity formations appear to generally mirror the structural trend of the magnetic 

formations:  a broad region of anomalously high apparent resistivity in the west and northwest 

portion of the grid with north-south alignment of individual resistive structures, and north-northeast 

trending resistive bodies over much of the remainder of the grid.  Although the coincidence between 

resistivity anomalies and magnetic anomalies is not one-to-one, there appears to be sufficient 

correlation that a common geological explanation is likely for many of the anomalous zones. 

 

Apparent Chargeability 

Unlike the weak chargeability expression over the Holloway Cove grid, the apparent chargeability 

response over the Ken’s Mountain grid is highly anomalous.  Zones of anomalous apparent 

chargeability of greater than 20 msec are observed throughout the grid, in a pattern that is similar to 

the apparent resistivity and magnetic maps.  In addition, linear chargeability anomalies with 

apparent chargeabilities of greater than 40 msec, and in places greater than 50 msec, extend across 

the entire grid at about 9200E to 9600E and along the eastern edge of the grid from line 8600N to 

9000N.  These high chargeabilities must be caused by significant concentrations of disseminated 

conductive mineralization, and possibly even semi-massive to massive mineralization. 

The broad chargeability high in the west half of the grid appears to be composed of individual, 

linear, chargeable structures that extend for several hundred metres to over a kilometre in length in 
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north-south trends, similar to the character of the magnetic and resistivity anomalies in this area.  

The chargeability response appears to more closely correlate to the magnetic response, suggesting a 

common genesis for these features and possibly even common mineralization.  However, the 

correlation is not precisely one-to-one so that the actual causative sources for these anomalies are 

probably much more complex.  The depth of burial of the anomalous chargeability response cannot 

be estimated from gradient array data, however since there is coincidence between magnetic and 

chargeable features, and the magnetic structures are interpreted to be at or near surface, the 

chargeable bodies are also assumed to be shallow if not right at surface.  This interpretation is also 

consistent with the high amplitude of the chargeability anomalies. 

The correlation between chargeability and resistivity is not as marked as between chargeability and 

magnetics.  In fact, closer examination of individual chargeability anomalies reveals better 

correlation to low resistivity zones within or along side of high resistivity anomalies.  This suggests 

that the chargeable zones are indeed composed of semi-massive to massive mineralization:  at least 

sufficient conductive mineralization to cause a reduction in bulk-rock resistivity.  Separate causative 

sources such as disseminated mineralization within electrolytic conductive shear structures could 

also be responsible for this pattern of response. 

 

CONCLUSION AND RECOMMENDATIONS 

The magnetic and gradient array IP/resistivity survey over the Holloway Cove and Ken’s Mountain 

grids of the South Princess property of Cornerstone Resources Inc. has resulted in the identification 

of a variety of anomalous magnetic, resistive and chargeable formations and structures based on the 

magnetic, apparent resistivity, and apparent chargeability response over the grids.  In general, the 

results from Ken’s Mountain are far more anomalous that the data from Holloway Cove, especially 

the apparent chargeability response. 

At Holloway Cove, a region of anomalous magnetic and high-resistivity response has been observed 

in the south-central portion of the grid and extending to the northern end of the grid along isolated 

trends.  The geologic and potential economic significance of these features is not known, but it is 

expected to be relatively insignificant.  Also insignificant is the generally weak chargeability 



 

Cornerstone Resources Inc.  

  
Discovery Geophysics Inc. 

 

21

response over much of the Holloway Cove grid, except for a 12 to 13 msec, moderately large and 

broad chargeability anomaly in the northwest corner of the grid.  This anomaly occurs in an area of 

zero magnetic response, but it is coincident with a minor resistivity high.  Although weak, the 

anomaly should be investigated further by prospecting and sampling, and possibly trenching.  If 

there is indication of economic mineralization associated with the anomaly, then a short drill hole 

into the centre of the apparent chargeability high may be warranted.  More definitive chargeability 

and resistivity results (particularly regarding depth of burial), obtained by carrying out a few lines of 

pole-dipole IP/resistivity surveying directly over the chargeability high, would be useful to insure 

that the optimal location is chosen for drilling. 

The magnetic and gradient array IP/resistivity results from Ken’s Mountain are highly anomalous.  

Numerous magnetic, resistive and chargeable formations and structures are apparent throughout the 

grid area.  These features are, in part, coincident with each other, and hence likely associated with 

common geologic formations and structures.  The anomalous features dominantly trend north-south 

in the western portion of the grid, and north-northeast over much of the remainder of the grid, which 

implies that there are at least two separate geologic terranes within the grid area.  Most of the 

anomalous formations are interpreted to be at or near surface, except for a broad linear zone in the 

northwest portion of the grid, which may have a deeper source as well as near-surface structures. 

The most significant anomalies from an economic standpoint are the very high amplitude (i.e. 

greater than 40 msec) chargeability zones that trend across the entire grid between 9200E and 

9600E, and along the eastern edge of the grid between lines 8600N and 9000N.  These linear, 

chargeable bodies are interpreted to be due to significant concentrations of conductive mineraliza-

tion (e.g. sulphides or graphite), and possibly even semi-massive to massive mineralization since, in 

some cases, they also appear to have lower resistivities than the surrounding formations.   The 

anomalous chargeable zones are also partially coincident with magnetic anomalies, which supports 

an interpretation of sulphide mineralization rather than graphite. 

Follow-up work should include prospecting and sampling along the axis of the highest chargeability 

anomalies, and trenching of the better showings along these trends.  Short drill holes could be 

planned into the centre of the highest chargeability anomalies using geologic structural information 

to design optimal hole locations and orientations.  However, it is strongly recommended that at least 
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a line or two of pole-dipole IP/resistivity surveying and inversion be carried out over the most 

promising chargeability targets so that more definitive structural information can be obtained prior 

to drilling.  Determining depth of burial and whether the anomalous zones intensify with depth, as 

suggested by the magnetic results, is particularly important.  The anomalous high-chargeability zone 

along the eastern edge of the Ken’s Mountain grid is especially troublesome since only half, and 

possibly even less than half, of the anomaly has been document by the current survey.  Grid cover-

age should be extended to the east if this area looks interesting from a geological/mineralization 

perspective. 

 

 

        Respectfully submitted, 

 

 

        Dennis V. Woods, Ph.D., P.Eng. 

        Consulting Geophysicist 
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