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l. INTRODUCTION

The Royal Mining Corporation (NPL) holds a claim group of 12 contiguous claims in 

Southeastern Churchill Township, District of Sudbury, Larder Lake Mining Division, 

Ontario. This report describes an electromagnetic (VLF) and magnetic survey car 

ried out on this property and presents an interpretation of the geophysical data. 

The 12 claims have the following numbers:- 295379, 295376, 285170, 285167, 295380, 

295377, 295374, 285168, 295381 295378, 295375, 285169.

From the ODMNA claims maps the property is located between the l and 3 mile posts 

of the southern boundary of Churchill Township, the four southernmost claims of 

the group being bisected by this township line. Highway 560 passes through the 

property and provides access to the property from Shiningtree, located two miles 

to the southwest and .Gowganda situated to the northeast. The enclosed location 

map illustrates the location of the claim group, Dwg. 5-303-1.

The National Topographic Series Map 41PA1 and Federal Provincial aeromagnetic map 

8445G, Shiningtree Sheet, are published maps covering the above claim group.

1.1 PERSONNEL

The magnetometer survey was carried out by Mr. T. Cardinal between September 11, 

1971 and September 12, 1971. The electromagnetic survey was completed between 

October 4, 1971 and October 8, 1971, by Mr. R. Miller.

1.2 LINE CUTTING

Approximately 4.5 miles of picket line and base line were cut on the co.aim group. 

A line spacing of 400 feet with 100 foot stations was used for the survey. The 

picket lines were cut in a north-south direction across as assumed east-west 

geological strike.
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2. SURVEY PROCEDURES AND INSTRUMENTATION

The magnetic survey was carried out using a McPhar M700 fluxgate magnetometer.

This instrument when held in a vertical position measures the vertical component 

of the earth's magnetic field combined with the vertical component of additional 

fields such as induced magnetism in the rocks caused by the earth's field and rem 

anent magnetism in the rocks.

This magnetic survey was carried out to map the different rock types on the 

property and detect any concentrations of ferromagnetic minerals such as pyrrhotite 

or magnetite. For this reason the readings were taken on the most sensitive scale 

(IK) and the rocks were corrected^or diurnal variations by reading a base station 

located on Lines 16W, 0+00 and 8W, 3+OON.

The electromagnetic survey was carried.out using an EM16 instrument manufactured

byjliegn i cs .-Limited of toronto. This instrument measures the in-phase and quadra 

ture (out-of-phase) values of the secondary magnetic field generated by VLF electro 

magnetic waves. The VLF (very low frequency radio wave) electromagnetic signals 

are radiated from military transmitters located around the world. The signals 

utilized for this survey were transmitted from NAA, Cutler, Maine, U.S.A. at a 

frequency of 17.8 kHz and NBA, Balboa, Canal Zone (24 kHz). For maximum coupling of 

the electromagnetic signal with a conductor the transmitter should be located "on 

strike" to the conductor. For this reason Cutler, Maine and Balboa, Canal Zone were

chosen to detect conductors striking in an east-west and north-south direction 

respectfully. Both signals were read at each station with the EM-16 instrument. 

A conductor is recognized in the data by a change of the in-phase values from 

positive to negative at the same point where the quadrature values change from 

negative to positive. Weak conductors associated with swamps and shear zones 

usually give little change in the quadrature values although the in-phase values 

indicate conductivity. Conductive overburden prevents deep penetration of the 

electromagnetic wave. In the case of this survey the overburden is relatively 

shallow and is composed of sandy material which is usually non-conductive. For 

this reason any conductors on the property should be indicated by the EM16 survey.

-2-



' 3. DATA PRESENTATION

The magnetic data is illustrated on Dwg. 5-303-2. The contours were drawn at 

100 gamma intervals to illustrate the trends in the rock types.

The electromagnetic survey utilizing the Cutler, Maine transmitter (NAA) is illus 

trated in Dwg. 5-303-3. The electromagnetic survey utilizing the Balboa transmitter 

(NBA) is illustrated in Dwg. 5-303-4. On these drawings the data is plotted in 

profile form at a vertical scale of 1"=20%, positive values on the west of the 

grid line, negative values to the east. The actual readings are also plotted with 

the in-phase being west of the station read and the quadrature to the east.
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4. KNOWN GEOLOGY

The geology in the vicinity of the claim group has been previously mapped by 

P.E. Hopkins (1920) (Ref. 1) and H.C. Laird, (1934) (Ref. 2). The area has been 

shown by this mapping to be underlain by mafic to intermediate metavolcanics 

striking in an east-west direction and dipping vertically. Felsic intrusive rocks 

described as quartz porphyry, feldspar porphyry and granite porphyry intrude the 

metavolcanics.

Samples from each rock outcrop on the survey grid were collected during the 

survey. These samples were examined by the writer and Mr. W. Walker, F.G.A.C. 

a consulting geologist. Based on the distribution of the different rock types 

that were collected, the northern part of the claim group is underlain by light 

green andesitic to dacitic rocks. These rocks are massive to slightly foliated 

and often vesicular, and are labelled as 2 on the Interpretation Map, Dwg. 5-303-5. 

The southern margin of the claim group is underlain by similar rocks.

The central part of the claim group contains a mafic to intermediate, fine grained 

diorite or microdiorite (4 on map). These rocks when sheared resemble mafic meta 

volcanics, however, phases of this rock type appeared massive. It is possible that 

these rocks are granophyric and are the intrusive equivalent of the mafic meta 

volcanics in the area. The mafic metavolcanics are dark green, fine grained and 

sheared, possibly basalt to andesite in composition.

The metavolcanics (one on the Interpretation Map) are intruded by medium-grained 

gabbroic rocks (three on the Interpretation Map) that contain saussuritized and 

epidotized feldspar. These rocks, from the authors past experience, would contain 

low magnetic susceptibility phases and hence would not contrast magnetically with 

the metavolcanics. The intrusive relationship with the microdiorite is not known.

Coarse grained porphyritic granite to feldspar porphyry rocks intrude the meta 

volcanics in the southwest part of the property.

Diabase dikes that trend in a north-south direction cut all rock types. These
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dikes are medium to coarse-grained and appear gabbroic.

Intense shearing was noted in mafic metavolcanic rocks immediately north of 

Highway 560.
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5. INTERPRETATION

5.1 MAGNETIC SURVEY

The magnetic survey results show scattered anomalies throughout the property. 

These anomalies are associated with diabase dikes that trend in the direction of 

the grid lines. Strong negative readings also appear in the data. These readings 

are a result of magnetic polarization in the diabase dikes and the negative read 

ings are usually obtained near the dike contact. Trends in the magnetic pattern 

indicate that the country rock strikes roughly in an east-west direction.

Shear zones indicated by the rock specimens appear on the magnetic map as magnetic 

lows. These magnetic lows are associated with the contacts between the mafic 

metavolcanics and the microdiorite.

A magnetic high on the south boundary between lines 16W and 32W is possibly due 

to disseminated pyrrhotite in intermediate metavolcanic rocks.

A magnetic low is associated with the porphyritic granite on line 32W and 28W. 

This magnetic low does not indicate an extensive felsic intrusive on the property.

5.2 ELECTROMAGNETIC SURVEY

The EM-16 survey indicated three weak conductive zones on the property as shown 

on Dwg. 5-303-5.

Three zones were indicated by the in-phase results, however, the quadrature values 

showed that the conductors were very weak and similar to that expected over shear 

zones. The rock samples and the magnetic interpretation also suggested shears in 

the vicinity of the weak conductors. The conductors appear to outline the north 

and south edges of the overall shear zone.
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6. CONCLUSIONS AND RECOMMENDATIONS

The geophysical survey defined several rock units composed of mafic to intermediate 

metavolcanics, porphyritic granite, gabbro, microdiorite and diabase. A shear zone 

trending in an east-west to east-northeast direction and located immediately north 

of Highway 560, has been indicated by the EM-16 and magnetic survey. Shallow, 

sandy overburden conditions should not have hampered the EM-16 survey and any 

conductors of importance should have been outlined by the EM-16 survey. The felsic 

intrusive (porphyritic granite) southwest part of the property does not appear to 

be similar to other felsic bodies in the area that contain sulphide mineralization 

(i.e. the quartz porphyries).

Further exploration work would have to be in the form of geochemical surveys, analy- 

sising the rocks for copper, zinc and mercury may indicate a deeply buried zone of 

mineralization that could not be detected by the EM-16 survey. Under these survey 

conditions, however, the EM-16 survey may have tested the upper 100 feet.

BARRINGER RESEARCH LIMITED

R.S. Middleton, P. Eng 

Senior Geophysicist
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