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INTRODUCTION

The Vermilion Lake Option (Fig. 1) 
Centre in northwestern Ontario. A 
exploration and production in the 
in Report No. 2 (Manns, 1987b).

is l ocated 5 km south of Mine
cursory history of mineral

Mine Centre area was included

The Vermilion Lake Option claims constitute a contiguous 25 claim 
block that lies between two groups of patented claims. The 
southern border adjoins the Stagee and Russell C. Cone properties 
and a former producer, the Foley Mine. The northern boundary 
abuts against the Decca and Manhattan prospects, and the Golden 
Star Mine claims, also a former producer (Beard and Garratt, 
1976).

2.0 SUMMARY

This report concerns 2 of the 25 claims of the Vermilion Lake 
option, K-875554 and K-875555. Magnetic and Electromagnetic 
surveys for claim K-851621 were submitted in late 1986 and 
geophysical surveys for the balance of the claims were submitted 
in Manns (1987b).

K-851621 
K-875740 
K-855741 
K-855742 
K-875510

K-875511 
K-875512 
K-875513

TABLE I : CLAIM LIST

K-875514 
K-875515 
K-875516 
K-875517 
K-875543

K-875544 
K-875545 
K-875546

K-875547 
K-875548 
K-875549 
K-875550 
K-875551

K-875552 
K-875553 
K-875557 
K-875555

Magnetic and Electromagnetic surveys were conducted over the 
entire grid. The magnetic survey did not reveal any pronounced 
anomalies; this is to be expected for a tonolite bedrock with 
quartz veins. The negative magnetic trends and lows are probably 
due to relatively lower mafic mineral content of the sill, to 
quartz veins and siliceous concentrations or to thickness 
variations in the sill.

It is not likely that the narrow quartz veins could be resolved 
with the station spacing used. However, closer spacing would not 
have been feasible at this early stage of exploration.
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The Interpretation of the overall geophysical setting of the 
property is not changed (Manns, 1987b). On the two claims 
surveyed (K-875554 and K-875555 ) there are no strong anomalies 
in the magnetic or electromagnetic fields. However, two weak 
features are coincident in Mag and EM.

On the property as a whole, there is a strong tendency for a N to 
NNW strike of the magnetics at 45 - 65 degrees variance to the NE 
strike of the regional rocks. The magnetic trend of the tonolite 
swings from approximately N at the south end of the Claim group 
to NNW at the north end of the group. A north trend in the 
magnetics is seen on K-875555.

In addition there is a suggestion that the EM conductors have 
been subjected to a similar rotation. A coincident magnetic and 
EM trend on K-875555 is consistent with this inference.

The Electromagnetic survey of the entire 25 claim property shows 
few strong conductors. However, a number of weak conductors 
appear to indicate the presence of a persistent conjugate Joint 
set. The relevance of the respective strengths of the conductors 
Is beyond the scope of this report.

3.0 RECOMMENDATIONS

- Two more lines are required on K-875555. Line O should be ex 
tended to the No. 3 claim post; a 12+00 north line is 
required on K-875555. This should coincide with the 
linecutting on the Finger Bay Claims.

The claims should be mapped.

The soils on the grid should be sampled for precious and base 
meta l s

A modest whole rock geochemistry program should be undertaken 
to explore for base metals.

4.0 LOCATION ACCESS AND PHYSIOGRAPHY

Mine Centre is located on highway 11, 269 km west of Thunder Bay 
and 63 km east of Fort Frances, Ontario. The Claims lie 5 km 
south of the CPR and Highway 11 on the Shoal Lake Road, a gravel 
road In good condition.

Local relief is generally less than 60 m. The cover is black 
spruce, white spruce, balsam, fir, poplar, white birch, red pine, 
white pine, jack pine, hemlock, cedar, elm and scrub oak. The 
second growth over the Vermilion Lake Option varies but tends 
toward the trash hardwoods with dense hazel undergrowth. The 
property consists of a gently undulating broad ridge.



Beaver ponds are present which provide an adequate supply of 
water for diamond drilling. The claims also cover a portion of 
Bad Vermilion Lake. Bad Vermilion Lake would likely be the 
source of water for a drilling program on the western claims if 
beaver ponds do not suffice.

5.0 REGIONAL GEOLOGY

Mine Centre District lies between two major east-west striking 
faults. The Quetico Fault lies to the north and the Seine River 
Fault lies to the south. The map pattern indicates that the 
Quetico and Seine River Faults are right-lateral faults and the 
15 km wide belt between containing the Mine Centre District was 
rotated clockwise (Fig.2).

The local conglomerate filled basin between the faults is 
interpreted to be contemporaneous with faulting as is an 
ultramafic anorthosite dome underlying Bad Vermilion Lake and the 
gold and sulphide mineralized trondjhemite - tonolite laccolith 
overlying the batholith (Poulsen, ISSAa&b). Poulsen does not 
agree with the writer's interpretation of an anorthosite dome, 
contending that the trondjhemite underlies the anorthosite and 
the tonolite overlies it (Poulsen, 1987; oral communication).

The anorthosite-trondjhemite complex is the unroofed remnant of 
an extremely differentiated magma chamber for a magma that found 
its way probably from the mantle through the weak zone between 
the two faults. The ultramafic batholith and the tonolite are in 
contact along what has been called the Finger Bay Shear zone, one 
of several shear zones which strike northeast from the Seine 
River Fault toward the Quetico Fault.

The top of contact of the tonolite with the Seine Conglomerate is 
reported to be an angular unconformity (Poulsen, 1984afcb).

Above the tonolite the conglomerate is sheared as well, also in a 
northeast strike direction. Both sheared contacts are represented 
on the 25 Claim Vermilion Lake Option. A third shear zone was 
noted by Poulsen (ISBAa&b). This zone s trikes north from the 
Russell C. Cone 'Mine' into the centre of the Vermilion Lake 
Option Claims.

The volcanic rocks in the basin range from mafic to felsic and 
are reported to be older than the batholith and laccolith. 
However, common sense dictates that the Bad Vermilion Intrusive 
Complex represents the volcanic centre and the basinal volcanics 
have suffered selective unroofing such that only the earliest 
volcanics are preserved. Ongoing activity and subsequent 
freezing of the subvolcanic intrusives would only accentuate the 
apparent inconsistency in ages of the volcanics and their source 
rocks.
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6.0 PROPERTY GEOLOGY

The Vermilion Lake Option covers a portion of the anorthosite 
under the western claims, the anorthosite - tonolite contact, and 
the tonolite - conglomerate contact along the eastern boundary.

The anorthosite and hornblende gabbro contain at least one copper 
showing (not on the claims), on strike with a weak conductor on 
the option claims.

The anorthosite - tonolite contact i s coincident with the 
extrapolation of the Finger Bay shear zone (Manns, 1987a, b) and 
is a possible target for base metal mineralization as well as 
gold.

The tonolite (locally trondJhemite) is the host rock for numerous 
gold-bearing quartz and sulphide veins.

The conglomerate has not been thought an economic target but 
contains a large humus anomaly on the southeastern claims. Veins 
have been reported in the conglomerate but not seen by the 
wr i ter.

7.0 MAGNETIC SURVEY

A reconnaissance magnetic geophysical survey was conducted with a 
Scintrex MP - 2 Portable Precision Proton Magnetometer.

To conduct a survey the operator must first take precautions not 
to bias the readings by allowing magnetic objects such as tools, 
keys, etc. to come near the instrument. Readings are taken 
simply by depressing the push button and waiting for a digital 
readout to appear and recording this value for the survey 
station. Corrections for secular variations in the earth's 
magnetic field were made by adjusting measured station values 
along a traverse at tie line and baseline crossings.

Corrected data were plotted on Figure 3 and contoured using a 100 
gamma C l.

8.0 INTERPRETATION OF THE MAGNETOMETER SURVEY

The Mine Centre anorthosite/tonol ite-quartz vein complex is not 
strongly magnetic. Though no strong magnetic anomalies occur, 
the background trends indicate magnetic trends that are at 
variance with the regional geologic strike of the tonolite sill. 
The sill has a NE trending long axis. The magnetic trends swing 
from N to NNW from south to north on the Claims. There is a 
strong tendency for a N to NNW strike of the magnetics at 45 - 65 
degrees variance to the NE strike of the regional rocks.



The negative magnetic trends and lows are probably due to 
relatively lower mafic mineral content of the quartz 
concentrations or to thickness variations in the sill. This 
rotation could reflect a foliation fabric in the sparse mafic 
minerals in the sill, or be a smoothed effect of a subtle or 
hidden shear zone trending northward through the Claims. This 
swing in trends mimics the trend in vein directions shown on 
Tanton's map (1936).

9.0 HORIZONTAL LOOP ELECTROMAGNETIC SURVEY

The EM survey was conducted with a McPhar VHEM unit using a 200 
foot reference cable in the horizontal loop mode. The McPhar 
instrument can also be configured as a stationary vertical loop 
dip-angle instrument for establishing the orientation of known 
conductors, or as a reconnaissance vertical loop instrument, e.g. 
separated and moved along parallel lines to differentiate between 
multiple conductors.

In the horizontal loop configuration, the receiver is connected 
to the transmitter by a reference cable, and the planes of the 
two coils are held horizontal. This means that the long axes of 
each instrument must be kept vertical. With the receiver 
connected to the transmitter, the total field at the receiver can 
be compared with the primary transmitter field.

The transmitting unit consists of a transmitting coil wound as a 
solenoid on a core of magnetic material, together with a 
transistor power oscillator all in the same case. The batteries 
are housed in a separate case with a shoulder strap for carrying. 
A small meter on the transmitter indicates the condition of the 
batteries.

The receiver consists of a search coil and amplifier with 
attached clinometer mounted as a unit. A head set is plugged 
into the receiver assembly. A small meter mounted on the 
clinometer face indicates the condition of the batteries. When 
the earphones are unplugged, the battery is disconnected as a 
precaution against leaving the receiver switched on.

The transmitter ON/OFF and frequency controls are combined into 
one spring-loaded switch thus minimizing battery drain. An 
audible tone generated by the coil indicates that the transmitter 
is operating on either 600 or 1200 Hz.

Preliminary Test - A location free from conductors, electrical 
transformers and power lines, etc. should be chosen and the 
following procedures followed.

1. The transmitter and receiver operators take up positions 
facing each other 200 feet apart. The long axes of both the 
transmitter and the receiver must be held vertical.
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2. The transmitter is turned on at 1200 Hz.

3. The receiver frequency switch is set at the 1200 Hz. position. 
This turns the receiver on.

4. With the transmitter on and set to 1200 Hz., the receiver is 
tilted from the vertical until an audible tone is heard in the 
earphones. The gain is adjusted to a comfortable hearing level. 
The 1200 Hz. tuning switch is adjusted until a maximum is 
obtained at one of the six positions. By this means the receiver 
is tuned to the transmitter frequency.

5. The equipment is now ready for the survey. The same procedure 
is followed for the 600 cycle frequency.

Method of Survey - The transmitter and receiver were moved along 
the same line with a constant cable separation of 200 feet. 
During a reading the long axis of the transmitter coil must be 
vertical) making the plane of the winding horizontal) and 
perpendicular to the line joining the transmitter and receiver. 
A spirit level attached to the coil is provided for this purpose.

The equipment was calibrated (for the 200 foot reference cable) 
to compare the in-phase and out-of-phase field at the receiver 
with the in-phase field in the absence of a conductor. The 
readings are taken directly from the dials of the receiver as a 
percentage of the primary field of the transmitter.

Plotting Results - The EM profiles are plotted so that cross 
overs to the same side of the traverse line are negative for both 
the in-phase and out-of-phase readings. The significant cross 
overs are therefore parallel negative curves plotted on a map of 
the cut lines. The relative strength of a conductor is estimated 
from the ratio of the in-phase to the out-of-phase components. 
The higher the ratio, ( in-phase)*^out-of phase) the higher the 
conduct i vi ty.

The results of the survey are plotted on Figure 4. 

10.0 INTERPRETATION OF THE ELECTROMAGNETIC SURVEY

At a large distance, the receiver will not detect a conductor and 
readings will be zero. As one approaches a conductor, both com 
ponents increase above zero. Asymmetry of the positive in-phase 
indicates the hanging wall of the conductor. The side maximum 
occurs on the hanging wall side. Vertical conductors have symme 
trical profiles. But, when both instruments straddle a target, 
the components become negative with an in-phase minimum directly 
above the conductor.

Anomalies - A negative three sigma anomaly was determined to be 
ll* for the in-phase component coupled with a negative out-of-



phase reading (Manns, 1987b). No true anomalies are shown on 
Figure 4. The remaining cross-overs are too weak to be 
anomalous. These negative profiles are interpreted to be weak 
conductors.

Weak Conductors - At this time it is not possible to determine 
the nature of the conductors with any confidence. However, the 
pattern of the weak conductors underlying the 25 claim group sug 
gests a somewhat consistent rhombohedral conjugate joint set- 
(Manns,1987b). Given the nature of the bedrock, a rather homo 
geneous thick tonolite granite, albeit sheared, a conjugate joint 
set would be expected because of the ductility contrast between 
the tonolite and the overlying Seine River conglomerate, 
sandstone and slate.

The relative strength of conductors in the tonolite may not be 
relevant to gold mineralization potential because gold is known 
to be associated with sphalerite, a notoriously bad geophysical 
conductor.

11.0 COINCIDING TRENDS

Coincident geophysical anomalies must be interpreted in the 
context of the possible or likely mineralogy of the bedrock. The 
two western claims are underlain from west to east by hornblende 
gabbro, anorthosite gabbro and tonolite.

A coincident Mag high and EM high would occur due to, for 
instance a pyritic conductor containing paramagnetic pyrrhotite. 
A coincident Mag low and EM conductor might indicate a pyritized 
fault zone, and a Mag high without a coinciding conductor might 
indicate a gabbro or diabase dyke.

The weak conductor associated with the magnetic low on K-875555 
is located at the approximate position of the hornblende gabbro- 
anorthosite gabbro contact but trends north rather than NNE as 
depicted by Tanton (1936). Since this contact is the site of a 
copper showing on the south shore of Island Bay, further surveys 
are required.

The 500 magnetic contour striking northeast across K-875554 is 
coincident with a weak conductor and parallel to an 'out-of- 
phase" EM anomaly that coincides with the map position of the 
anorthosite-tonolite contact (Tanton, 1936). The strong 'in- 
phase' on line 4+00 N probably indicates that the contact dips 
east. The patterns on the lines north and south indicate that 
the contact could be vertical.

A weak conductor without anomalous magnetic expression crosses 
lines 0+00 and line 4+00 N at the east side of K-875554.
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STATEMENT OF QUALIFICATIONS

I, Francis T. Manns, have been active in exploration geology 
since 1972. I received both my Bachelor and Master of Arts in 
Geology from Temple University, Philadelphia, Pennsylvania. l 
received my Ph.D. in Geology from the University of Toronto in 
1982. I have specialized in carbonate-hosted base metal deposits 
with particular emphasis on sedimentary facies and stratigraphy 
in the Canadian Cordillera.

Since 1980, I have been employed in the mining industry full-time 
and been actively involved in gold exploration for Orofino 
Resources Limited and Northgate Exploration Limited since 1982. 
I have written several technical assessment reports and in house 
reports on gold exploration properties in Ontario for Orofino.

In the past year I have completed two geochemical and two 
geophysical Technical Reports on Orofino properties in the Mine 
Centre Area.
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Values measured.
Energy windows (levels)-^^^—^^^—.^.———.———^———————————.—....——.—
Height of instrument___________________________Background Count. 
Size of detector—^^-^^^——-——————————————^^-^—-———...-.....——^—
Overburden ————^^^^^—--——^—————————————-^^^^——.—.—.————

(type, depth — include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.) 
Type of survey_________________________ 
Instrument _________________________
Accuracy-—————-———————.———^-^——-———
Parameters measured.

Additional information (for understanding results).

AIRBORNE SURVEYS 
Type of survey(s)———— 
Instrument(s) —————

(specify for each type of survey) 
Accuracy—^^^—^^————^^———

(specify for each type of survey)

Aircraft used.————————.-.-——.-————————^——.—^—
Sensor altitude.
Navigation and flight path recovery method.

Aircraft altitude_________________________________Line Sparing 
Miles flown over total area——.———^—^--————————————^—Over claims only.



GEOCHEMICAL SURVEY - PROCEDURE RECORD

Numbers of claims from which samples taken.

Total Number of Samples. 
Type of Sample.

(Nature of Material)

Average Sample Weight——————— 
Method of Collection————————

Soil Horizon Sampled . 
Horizon Development. 
Sample Depth———— 
Terrain————————

Drainage Development.
Estimated Range of Overburden Thickness.

ANALYTICAL METHODS 
Values expressed in: per cent 

p. p. m. 
p. p. b.

D 
D 
D

Cu, Pb, 

Others_

Zn, Ni, Co, Ag, Mo, As,-{circle)

Field Analysis (.
Extraction Method. 
Analytical Method- 
Reagents Used——

Field Laboratory Analysis 
No.(^^———————

SAMPLE PREPARATION
(Includes drying, screening, crushing, ashing)

Mesh size of fraction used for analysis ^———,

Extraction Method. 
Analytical Method . 
Reagents Used ——

Commercial Laboratory (. 
Name of Laboratory.— 
Extraction Method—— 
Analytical Method —— 
Reagents Used .——^—

.tests)

.tests)

-tests)

GeneraL General.



Ministry of
Northern Development 

h 'ines
Ontario

Technical Assessment 
Work Credits

Date
October 1, 1987

File
2.10334

M'nlno Recorder'* Report of 
Work No. i 07

Recorded Holder

Orofino Resources Limited
T90)OXK'XXr Area

Bad Vermilion Lake
Type of survey and number of 

Assessment days credit per claim
Geophysical 

20Electromagnetic Hay?

40Magnetometer . days

Section 77 (19) See "Mining Claims Assessed" column 

Geological days

Geochemical days

Man days [ l Airborne j l

Special provision | [ Ground l l

l | Credits have been reduced because of partial 
coverage of claims.

fi Credits have been reduced because of corrections 
to work dates and figures of applicant.

Mining Claims Assessed

K 875554

Special credits under section 77 (16) for the following mining claims

15 days Electromagnetic and 30 days Magnetometer

K 875555

No credits have been allowed for the following mining claims
f| not sufficiently covered by the survey | 1 insufficient technical data filed

The Mining Recorder may reduce the above credits if necessary in order that the total number of approved assessment days recorded on each claim does not 
exceed the maximum allowed as follows: Geophysical - 80; Geologocal - 40; Geochemical - 40; Section 77(19) - 60.



Ontario

Ministry of
Northern Development
and Mines

Ministere du 
Developpement du Nord 
et des Mines

October 16, 1987 Your File: 127-87 
Our File: 2.10334

Mining Recorder
Ministry of Northern Development and Mines
808 Robertson Street
Box 5050
Kenora, Ontario
P9N 3X9

Dear Sir:

RE: Notice of Intent dated October l, 1987
Geophysical (Electromagnetic and Magnetometer) Surveys 
on Mining Claims K-875554 et al in Bad Vermilion Lake Area

The assessment work credits, as listed with the above-mentioned 
Notice of Intent, have been approved as of the above date.

Please inform the recorded holder of these mining claims and 
so indicate on your records.

Yours sincerely,

R.M. Charnesky (Mrs.)
Acting Manager
Mining Lands Section
Mineral Development and Lands Branch
Mines and Minerals Division

Whitney Block, Room 6610 
Queen's Park 
Toronto, Ontario 
M7A 1W3

Telephone: (416) 965-4888

Enclosure: Technical Assessment Work Credits

cc: Orofino Resources Ltd. 
P.O. Box 143 
l First Canadian Place 
Suite 2701 
Toronto, Ontario M5X 1C7

Mr. G.H. Ferguson
Mining 8 Lands Commissioner
Toronto, Ontario

Resident Geologist 
Kenora, Ontario
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FIGURE

SCINTREX MP 2
CONTOUR INTERVAL EVERY 100
SCALE l"* 200'

VERMILION Lk. PROJ.—437
PROSPECTORSOF CANADA

for 
OROFINO RESOURCES LTD.

MAGNETOMETER SURVEY



L4N 
5H6W

L8N
13 ^-67 W

S2C10NE004B 2.10334 BAD VERMILION LAKE

N

220

WEAK CONDUCTIVITY

FIGURE

L28S
McPHAR VHEM MODEL 660 
1200 c.p.s. —COIL SEPARATION 200' 
IN PHASE ————————— 
OUT PHASE - ———— —— 

SCALE 1'^ 20 0Xo l" z 200'

VERMILION Lk. PROJ.—437
PROSPECTORS OF CANADA

for 
OROFINO RESOURCES LTD.

HORIZONTAL E.M. SURVEY


