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SUMMARY

On September 7 to 9, 1988, MPH Consulting Limited of Toronto, Ontario 

carried out 21 km of total field magnetic surveying for United Reef 

Petroleums Limited on the latter's Albanel Township property near Iron 

Bridge, Ontario.

The purpose of the survey was to map magnetic features and determine 

lithologic and structural aspects of the property.

Geological knowledge of the property is derived from government regional 

and previous private company mapping programs. The property is known to 

be underlain by sediments of the Huronian Supergroup and a sill of 

Nipissing Diabase, all of Middle Precambrian age.

No faults/shear zones could be confidently interpreted from the data.

The magnetic data, when combined with careful topographic notes and 

previous geological mapping, clearly define the extent of the sedimentary 

units, interpreted from northeast to southwest as:

(i) Mississagi Formation feldspathic sandstones of minimal magnetic

expression; 

(li) Bruce Formation polymictic conglomerate (0-6 m wide) which has no

magnetic expression; and

(iii) Espanola Formation limestones, dolomites and siltstones within 

which the magnetite-rich limestone beds are clearly evident but do 

not necessarily explain all the magnetic features.

The response patterns of the latter two formations broadly outline the 

folding about the Little White River Anticline which has an east- 

northeast orientation.

The main showing' (copper and minor gold) is situated within the Espanola 

Formation and is spatially related to a magnetite-rich limestone bed. 

The showing is situated on the top of a 500 ft escarpment which has a
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general east-west orientation conforming to the path of the Little White 

River immediately to the north. The magnetic coverage is therefore 

limited in the vicinity of the main showing but the results do indicate a 

possible westward strike extent of 1,200 ft for the mineralization 

hosting the showing.

The Nipissing Diabase has a similar magnetic signature to the Espanola 

Formation but outcrop and correlation with higher ground, indicating a 

more erosion-resistant unit, indicate that the Nipissing Diabase is the 

predominant lithology in the southern third of the property.

A copper/gold showing to the south of the property has a correlating 

magnetic signature as it is associated with a quartz-carbonate vein 

mineralized with pyrrhotite and other sulphides. The numerous magnetic 

features within the Nipissing Diabase with similar orientations are 

potential exploration targets if they have correlating weakly conductive 

signatures.

The recommendations to further explore the economic potential of the 

property include that:

(i) the grid on which previous mapping is recorded be correlated with

the current refurbished grid; 

(ii) the VLF-EM data be re-interpreted; 

(iii) the geophysical interpretation be updated in a cyclical manner

with (i) and (ii); 

(iv) all first priority targets be trenched or surveyed by the induced

polarization method; and 

(v) all revised first priority targets be investigated by drilling.
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1.0 INTRODUCTION

During the period September 7 to 9, 1988, MPH Consulting Limited carried 

out a total field magnetometer survey for United Reef Petroleums Limited 

on the letter's Albanel Township property in north-central Ontario.

The purpose of the surveying was to map magnetic features and determine 

lithologic and structural aspects of the property.

The field program was carried out by P. Gledhill, MPH Consulting Limited. 

Liaison with United Reef Petroleums Limited was through Nell Willoughby 

in Toronto.

This report outlines the geophysical technique employed, the instrumenta 

tion and field procedures used and discusses the results and interpreta 

tion of the field work. Conclusions and recommendations for further 

exploration are presented pertinent to assessing the economic potential 

of the property.
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2.0 LOCATION AND ACCESS

The property is located in the east-central third of Albanel Township 
which lies within the Sault Ste. Marie Mining Division of the District of 
Algoma in northcentral Ontario.

The area is 105 km east of the town of Sault Ste. Marie (Figure 1).

The property is located in Albanel Township and consists of 17 unpatented 
mining claims. The claim numbers are all prefixed by SSM and are as 
follows:

754476 to 754485 inclusive
754487

865850 to 865855 inclusive

Access to the property is by truck via Highway 546 which crosses the 
northern limit of the grid.

Topography in the area ranges from 270 to 530 m above sea level. The 
granitic terrain tends to be reflected by rounded hills. Rugged cliffs 
about the Little White River reflect differential erosion of the 
sediments of the Huronian Supergroup.
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3.0 GEOLOGY

3.l Regional Geology

3.1.1 General Geology

The property is located within the Endikai Lake area of the 
Southern Structural Province of the Canadian Shield, close to 
the southern extent of the Superior Structural Province. The 
property is situated about 105 km east of Sault Ste. Marie 
and 45 km north-northeast of Iron Bridge.

The Early Precambrian supracrustal rocks in the Endikai Lake 
area consist of granitic and gneissic rocks which intrude 
into metavolcanlcs and metasediments. The latter are 
remnants of older greenstone belts which appear as irregular 
areas and xenoliths in the intrusive basement rocks.

The sedimentary rocks of the Middle Precambrian Huronian 
Supergroup unconformably overly the Early Precambrian base 
ment rocks. The Huronian Supergroup consists of several 
subgroups, the Hough Lake, Quirke Lake and Cobalt Groups, 
within each of which two or more distinct Formations have 
been identified. All of these rocks are predominantly non- 
marine deposits formed on the margin of a depositional basin 
to the south.

The intrusives in the region are:

(i) Early Precambrian fine-grained amphibolitic and
porphyritic dikes;

(ii) the Middle Precambrian Nipissing Diabase; and 
(iii) a Late Precambrian, northwest trending, olivine 

diabase dyke of the Sudbury Swarm located 12 km south- 
west of the property.
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The Nipissing Diabase occurs as dikes, irregular bodies and 
sills, all of which are magnetically responsive. As the 
Nipissing Diabase is resistant to erosion, the larger bodies 
form prominent ridges.

The Nipissing Diabase consists of quartz metagabbro, fresh 
two pyroxene-bearing gabbro, iron-rich granophyre, diabase 
and amphibolite. The larger bodies, but generally not the 
dikes, display differentiation trends from two pyroxene 
(orthopyroxene and clinopyroxene) gabbro to one pyroxene 
(clinopyroxene) gabbro to granophyric gabbro and granophyre 
(Siemiatkowska, 1978).

Some dykes are rich in sulphide minerals such as pyrite and 
pyrrhotite and have vugs and veinlets 15 cm (6 in) thick 
filled with quartz crystals, magnetite, specular hematite, 
carbonate and epidote (Siemiatkowska, 1978).

3.1.2 Structure

Faults with east-west, northwest and northeast strikes have 
been identified in the Endikai Lake area. Structural 
features with the first two orientations are collectively 
known as the Flack Lake Fault System which is an east- 
trending curvilinear structure extending for approximately 
154 km (Siemiatkowska, 1978):

(i) east-west

The Flack Lake Fault is the most important fault in 
the region and passes through the centre of Albanel 
Township. Movement along this fault produced 
considerable shearing and deformation in the rock. 
Carbonate and hematite-bearing quartz veins are 
associated with this shearing.
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Other major faults with this orientation are the 
regional Enidkai Lake Fault and the more local Le 
Scarbo Fault, to the north and south, respectively, of 
the Flack Lake Fault.

(ii) Northwest

The Pearl Lake Fault is the main element of this set 
of faults. The rocks within the fault zone are 
sheared, brecciated and injected with carbonate, 
specularite-bearing quartz veins.

The Moon Lake Fault (the probable southward continua 
tion of the Pearl Lake Fault), and Skirl Lake and Twin 
Lakes faults also have this orientation.

(iii) Northeast

There are several unnamed faults/lineamentsC?) 
belonging to this group in the immediate region. The 
major fault identified is located about 2 km south of 
the United Reef property. Siemiatkowska (1978) 
describes this feature as a subsidiary fault which has 
offset the Pearl Lake Fault from its probably 
continuation, the Moon Lake Fault.

Faulting appears to have occurred both pre- and post- 
Nipissing Diabase.

Movement of varying degrees along all faults has resulted in 
the formation of a series of fault bounded rotated blocks* 
The United Reef property is located in one of these 
structurally separate areas which is bounded to the north by 
the Flack Lake Fault and south by the Le Scarbo Lake Fault.
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The Little White River Anticline has an axial trace buckled 
in a north-south direction within this area. Siemiatkowska 
(1978) reports that:

"The deformation associated with the formation of 
this anticline is well preserved in the limestone 
member of the Espanola Formation which shows 
numerous drag folds, stretching, and boudinaging of 
the more competent layers,"

Three other prominant folds in the Endikai Lake area are the 
Wakomata Lake, Quirke and Endikai Lake synclines.

3.2 Property Geology

The property is underlain by Nipissing Diabase in the southeastern 
third and by sediments of the Huronian Supergroup elsewhere.

Siemiatkowska (1978) notes that a sill of Nipissing Diabase 
underlies the property. The Ventures Claim precious and base metal 
showing is located within this sill (see section 3.3).

Those elements of the Huronian Supergroup underlying the property 
are reported by Siemiatkowska (1978) as:

(i) Feldspathic sandstone of the Mississagi Formation at the top
of the Hough Lake Group;

(ii) A polymictic matrix supported conglomerate in greywacke to 
protoquartzite matrix of the Bruce Formation at the base of 
the Quirke Lake Group; and

(iii) Laminated to massive limestone, dolomite and siltstone of the 
Espanola Formation, also within the Quirke Lake Group.

All these sedimentary units are folded about the Little White River 
Anticline which has a northeast to east-northeast axial trend.
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The Mississagi Formation occurs about the Little White River in the 
northeast corner of the property. These sandstones are overlain by 
a thin (O to 6 m thick) layer of Bruce Formation lithologies.

These conglomerates are in turn overlain by the much more extensive 
limestones, dolomites and siltstones of the Espanola Formation which 
extend to, and beyond, the western property boundary.

3.3 Mineral Occurrences

The Endikai Lake area has been explored in the past for copper and, 
in the late I960's, uranium.

Copper mineralization has been found at several locations with 
chalcopyrite, chalcocite, pyrrhotite, malachite and azurite. The 
mineralization is associated with specularite-magnetite-bearing 
quartz-carbonate veins which are associated with shear zones in 
Nipissing Diabase Intrusions. Copper mineralization also occurs in 
the limestone of the Espanola Formation.

The two showings of immediate interest in the context of the mineral 
potential are as follows:

(a) Fort Norman Exploration Incorporated tested a mineralized zone 
in 1974 at approximately 11+OON on line 28+OOE:

"A mineralized zone occurs about 1.6 km (l mile) west 
of the Nicholas-Albanel township boundary and 150 m 
(500 feet) south of the Little White River. Chalco 
pyrite, pyrite, malachite, and azurite occur in a 
silicified shear zone striking around N65 C E and 
dipping 65 C S in the Espanola Formation some 90 m (300 
ft) away from a Nipissing Diabase body. In the 
spring of 1974, four diamond drill holes were drilled 
to test out the showing, no assessment work was
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submitted. During the following summer, airborne 
magnetometer, electromagnetic, radiometric, and 
resistivity surveys were carried out by Barringer 
Research for Fort Norman Exploration Incorporated. A 
further follow up by a ground electromagnetic survey 
over the property was performed as the author was 
mapping the area.

The shear zone striking approximately N65 0E and 
dipping 65 0 S has been uncovered by numerous pits and 
trenches for about a length of 30 m (100 feet) and a 
width of 15 m (50 feet). The zone consists of 
silicified Espanola limestone rich in chlorite with 
minor brecciation. Associated with this showing, are 
beds of limestone rich in magnetite and chlorite 
about 3 m (l foot) wide both to the north and south 
of the mineralized zone. Chalcopyrite occurs as a 
replacement along fractures, and as massive blebs 
associated with quartz carbonate and chlorite. Three 
grab samples taken by the author yielded trace assays 
of gold and silver, 0.68 percent copper, 1.29 percent 
copper, and 5.35 percent copper respectively; one 
sample contained 0.09 percent cobalt (Mineral 
Research Branch, Division of Mines)." (from 
Siemiatkowska, 1978, pp. 67-68).

(b) Precious and base metal mineralization has been identified on a 
group of five patented mining claims immediately to the south 
of, and adjoining, the United Reef Petroleums property:

"A quartz-carbonate vein about 1.5 m (5 feet) wide 
mineralized with pyrrhotite, chalcopyrite, and 
galena, is exposed in a trench about 3 by 9 m (10 by 
30 feet) trending N400W. The vein was reported to
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have been traced on the surface for 150 m (500 feet), 
and a shoot in an adit (now collapsed) 24 m (80 feet) 
and 2 m (7 feet) wide averaged 7.6 percent lead, 1.0 
percent copper, and 2.3 ounces of silver per ton . . 
. the quartz vein and numerous other quartz-carbonate 
veins were located in the host Nipissing Diabase . . 
. Five selected grab samples collected by the author 
yielded the following (Mineral Research Branch, 
Division of Mines):

(i) 0.10 ounce of gold per ton, 3.46 ounces of 
silver per ton, 1.56 percent copper, 0.63 
percent lead, 0.26 percent zinc, 0.1 percent 
cobalt, and 0.05 percent bismuth, 

(ii) 0.45 percent copper, 0.5 percent lead, 
(iii) 0.62 ounce of silver per ton, 0.28 percent 

copper, 0.67 percent lead, 0.53 percent zinc, 
0.13 percent cobalt.

(iv) 5.35 ounces of silver per ton, 1.077 percent 
copper, 36.6 percent lead, 0.05 percent 
bismuth.

(v) Trace of gold, 1.02 ounces of silver per ton, 
0.59 percent copper, 0.14 percent lead, 0.10 
percent cobalt." 

(from Siemiatkowska, 1978, pp. 70-71).

3.4 Exploration Model
Based upon the characteristics of the two showings described above, 
and the emphasis on gold mineralization as the priority target, the 
primary exploration model can be identified, as weakly conductive, 
probably magnetic, mineralized horizons associated with quartz- 
carbonate veining and structurally controlled. The veins are 
expected to have a general orientation of east-west to northwest and
be located within either the sedimentary units or the Nipissing 
Diabase.
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4.0 SURVEY RESULTS

A.I Llnecutting

The lines were refurbished by United Reef Petroleums personnel 

during late August, early September. The grid is in imperial 

units.

The baseline is oriented due east extending eastwards over 6,400 ft 

from the number 4 post of claim SSM 754483. Maximum limits for the 

baseline are 24-f-OOW to 40+OOE.

Crosslines have been established at 400 ft intervals and driven

north and south to the property boundaries to maximum limits of

30+50N and 24+OOS. Stations were picketed at 100 ft separations.

4.2 Total Field Magnetometer Survey

Approximately 21 km of total field magnetic surveying was completed. 

Readings were taken every 100 ft along all crosslines and the 

baseline. The base station was located near 19+OON, 24+OOW and a 

base value of 57,000 nT was employed.

EDA PPM 350 magnetometers were used to measure total field ampli 

tudes. An EDA PPM 400 base station was employed to record and 

correct for diurnal variations. The specifications for these 

instruments are given in Appendix I.

Some notes on total field magnetic surveys are included in Appendix 

II.

4.3 Personnel

The following MPH Consulting Limited personnel were involved with 

this project:

S. Bate, M.Se. - Senior Geophysicist
P. Gledhill, P.Eng. - Staff Geophysicist
R. James - Operator
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5.0 DATA PRESENTATION

5.1 Topography (Map 1)

The grid is presented as idealized at a scale of 1:4800 and is used 

as a base map for the total field magnetic data.

Topographic features, where noted, such as roads, creeks, claim 

posts and slopes are identified (Map 1). The approximately location 

of the claims are superimposed on both Maps l and 2.

5.2 Total Field Magnetics (Map 2)

The corrected magnetic data is presented in contour form with 

postings (Map 2). Several contouring intervals have been utilized 

to accommodate the range in anomaly amplitudes.

In terms of the exploration models in Section 3.4, magnetic units 

with approximate northwest trends are considered to be of interest 

within both the Nipissing Diabase and the Espanola Formation which 

together underlie the majority of the property. A number of these 

features were apparent in the raw dataset but, due to their 

orientation relative to the grid lines and the line separation, 

appeared as a series of "bulls-eye" responses. In order to present 

these responses as linear, a general trending bias of N70W was 

applied to the dataset.

Superimposed on the contoured data is an interpretation of the 

significant magnetic features described in Section 6.0.
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6.0 RESULTS AND INTERPRETATION

The corrected total field data present a relatively complex response 
pattern. Individual magnetic features have an average apparent orienta 
tion of east-west in the northern half of the property and west-northwest 
south of the baseline.

The first step in the interpretation was to outline the causative bodies 
and classify them into three major categories:

(i) broad high susceptibility features;
(ii) broad medium to low susceptibility features; and

(iii) narrow linear features.

Depths to the magnetic features are shallow and dips, where estimates can 
be made, are near vertical and/or steep to the south.

Total field magnetic amplitudes range from approximately 55,850 to 58,300 
nT with the average background value being 56,800 nT. No definitive 
fault directions can be ascertained from the dataset although one limited 
strike extent fault/shear zone is tentatively interpreted trending north 
west about 2+50N on line 4+OOE. This feature is semi-coincident with a 
narrow dike of Nipissing Diabase identified by Siemiatkowska (1978).

Some evidence for folding and the presence of the Little White River 
Anticline is identifiable in the magnetic response pattern in the north 
west quarter of the grid. However, in-fill lines would have to be 
surveyed to confirm the validity of this magnetic interpretation.

The property has been subdivided into three magnetic domains, labelled I 
to III, partly on the basis of magnetic response patterns. The inter 
preted locations of magnetic contacts were strongly controlled by the 
results of previous mapping of the property by R.T. Chataway in 1986 
(Willoughby, 1988).
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It should be noted that there may be some error in the location of the 
outcrops as mapped in 1986. Discrepancies in the location of several 
topographic features, particularly the Little White River and Highway 
546, are noted on the 1986 maps provided and it is therefore possible 
that the outcrops are not accurately located with respect to the grid on 
which the current magnetic results were recorded.

Domain I straddles the Little White River in the northeast quarter of the 
grid and defines the limits of the Mississagi Formation on the property. 
The domain is characterized by a generally monotonous background of 
56,800 nT disrupted by a number of narrow, linear moderate amplitude 
magnetic features with amplitudes 50 to .150 nT above background. These 
features display approximately east-west trends and, although coverage on 
the grid is not complete due to the presence of escarpments over 500 ft 
high at the river, appear to have strike extents varying from hundreds to 
several thousand feet.

The magnetic features with the greater strike extent tend to have lower 
recorded amplitudes and are interpreted to reflect either a slight 
increase in magnetic mineral content in the feldspathic sandstone or 
variations in overburden thickness/topography.

The higher amplitude features, which tend to be close to or at the 
contact with the Espanola Formation (Subdomain HB) to the south, are 
inferred to reflect local concentrations of magnetic sulphide 
mineralization.

Domain II has been subdivided into subdomains HA and HB as two 
formations within the Quirke Lake Group have been mapped on the grid 
(Section 3.2).

The location of subdomain HA depended headily on the mapping results 
(Willoughby, 1988). Subdomain HA is characterized by a bland, 
featureless background and is identified as reflecting the Bruce
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Formation. Siemiatkowska (1978) reports that the Bruce Formation is only 
O to 6 m wide on the property, an observation supported by the extent of 
the subdomain.

Subdomain 11^ describes the folding identified on available geological 
maps and indicates that the Little White River anticlinal axis crosses 
line 12+OOW in the vicinity of 13+OON.

Subdomain Ilg reflects the limestones, dolomites and siltstones of the 
Espanola Formation. The subdomain adjoins subdomain HA to the east 
and continues to the property boundary where it is open to the west.

The Espanola Formation is in intrusive contact with the Nipissing Diabase 
at, and south of, the baseline. On lines 12+OOE eastward, the Espanola 
Formation has been mapped as in direct contact with the Mississagi 
Formation of the Hough Lake Group immediately to the north near 13+OON.

Low to moderate amplitude total field magnetic features, both narrow 
and broad and of variable strike extent, are noted throughout the 
subdomain. They tend to have west to west-northwest orientations between 
lines 40+OOE and 0+00 and west-northwest to northwest orientations 
further west. In the northwest corner of the grid the orientations 
appear to be east-northeast. These variations in trend indicate the 
presence of folding, supporting the interpretation of subdomain

The main showing on the property (copper with minor gold) is located 
within subdomain HB near 11+OON and line 28+OOE immediately north of 
moderately magnetic narrow linear feature.

It is not possible to confidently interpret any faults/shear zones. One 
limited strike extent, northwest trending, fault is tentatively inter 
preted about 5+OON on line 4+OOE at the approximate location where 
Siemiatkowska (1978) identifies a narrow Nipissing Diabase dyke of 
similar orientation.
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Domain III defines a sill of Nipissing Diabase in the southern third of 
the property where higher ground is noted. The magnetic character of 
domain III is similar to that of subdomain Ilg. One important differ 
ence is that all the magnetic features are oriented west-northwest.

Determination of the extent of domain III was largely aided by the 
various outcroppings of Nipissing Diabase and the variations in 
topography.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The results of the total field magnetic survey, when combined with 

careful topographic notes and previous geological mapping, clearly define 
the extent of the sedimentary units progressing from northeast to south- 
west as:

(i) Hough Lake Group

Mississagi Formation feldspathic sandstones 

(ii) Quirke Lake Group

Bruce Formation polymictic conglomerate (0-6 m wide); and 

Espanola Formation limestones, dolomites and siltstones

The magnetic response patterns of the latter two formations broadly 
outline the folding about the Little White River Anticline which has an 
east-northeast orientation as identified on regional geological maps 
(Siemiatkowska, 1978).

Of immediate exploration interest are the moderately magnetic features 
within the Espanola Formation which are inferred to reflect the magnetite 
rich limestone beds associated with the main showing (copper and minor 
gold, section 3.3) on line 28+OOE.

The magnetic results indicate the possible continuation of the main 

showing along strike to 16+OOE. Correlation with the results of previous 
VLF-EM surveys and geologic mapping may support this naturally tentative 

interpretation.

Similar correlation with the remaining magnetic features may identify 
other potential targets for further evaluation.

A sill of the Nipissing Diabase is known to be intruded within the 
Espanola Formation. No distinct differences in magnetic signature can be 

confidently identified between these lithologic units. However, outcrop
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mapped near the assumed contact and correlation with higher ground 
identify the Nipissing Diabase as extending from the vicinity of the 
baseline to the southern property boundary and east of 14+OOW.

A number of west-northwest trending distinct magnetic features are 
interpreted within the Nipissing Diabase and are inferred to primarily 
reflect local increases in pyrrhotite and other magnetic sulphide 
mineralization (see Section 3-3). In part, however, these features may 
be reflecting iron-rich granophyre (see section 3.1.1.)'

On the basis of the above conclusions and preceding detailed discussion 
it is recommended that:

1. The exact location of known outcrops, showings, trenches and other 
geological information be confirmed with respect to the extent of the 
grid on which the magnetometer survey was completed.

2. The present interpretation should then be updated if necessary.

3. Previous VLF-EM surveys should be re-interpreted and definite 
exploration targets be identified as per the exploration model 
(section 3.4).

4. All targets which are then considered to be first priority should 
either be the subject of a trenching program or be screened by the 
induced polarization/resistivity method.

5. Any targets which are still considered first priority should then be 
tested by diamond drilling.

Respectfully submitted,

October, 1988 Simon J. Bate, M.Sc. 

Toronto, Ontario MPH CONSULTING LIMITED



REFERENCES

Siemiatkowska, K.M., 1978. Geology of the Endikai Lake Area, District of 

Algoma. Ontario Geological Survey Report 178, 79 p. Accompanied by 

Geological Map 2399, scale 1:31680 or l inch to i mile and l chart.

Willoughby, N. , 1988. Personal communications including the use of a

1986 geological compilation map of the property as prepared by R.T. 

Chataway. United Reef Petroleums Limited.



APPEOTIX I 

Equipment Specifications



The PPM-350 is the latest addition to EDA's. . 
OMNIMAG*  series of magnetometers and 
gradiometers. It is engineered to provide users 
with the latest state-of-the-art advances in 
microprocessor technology, including many 
features that are unique in the field.

Major benefits and features Include:
* Significant increase in productivity
* Lowered survey costs
* Automatic diurnal correction
* Programmable grid coordinates
* Highly f eproduceable data
* Ergonomic design
* Simplified fieldwork
* Computer-compatible



Description Functions Features and Benefit!
l The EDA OMNIMAG PPM-350 is a 

high-technology, proton precession

I total field magnetometer that 
measures and records the earth's 
magnetic field at the simple

I touch of a key. It identifies and 
records the location, time of each 
measurement, computes the

I 
statistical error, and records the 
decay and strength of the signal 
being measured.

I The PPM-350 is a microprocessor- 
based system and employs a 
memory magnetometer concept 

. pioneered by EDA.
l Packaged in a compact, lightweight, 

rugged housing, the PPM-350 in-

I" corporates ergonomic-design 
features that provide maximum 
comfort and ease-pf-operation in 
the field. It is used in a chest- 

I mounted mode with a shqulder- 
1 harness. It has a large Liquid Crystal 

. Display for easy reading, even in

( direct sunlight, and its oversized 
touch-sensitive keyboard permits 
cold-weather operation without 

i having to remove gloves.

In a typical field survey operation, 
the PPM-350 can perform all of the 
following functions:
* A visual readout and storage of 

the following information in an 
absolutely secure memory 
that prevents data loss or 
tampering:
- total magnetic field

magnitude 
' - time of measurement

- grid coordinates for every 
reading

- statistical error of tot;al field 
reading

- signal strength and decay 
measurement

* Users have a choice of three 
input, o r data storage, modes:
- manual record
- spot record
- automatic update record

* Users also have; a choice of three 
output modes:
- to a DCU-200 magnetic 

cassette recorder
- to a DCU-040 or DCU-400 

thermal printer
- to any RS-232C-compatible 

microcomputer
* Each reading is automatically 

assigned a record number which 
can also be used to identify loca 
tions of measurements taken 
off the grid. This also serves to 
recall data, as well, simply by key 
ing in the record number.

* Sub-grid coordinates and posi 
tion up-date are given, permit 
ting more detailed study within 
the main grid, without altering 
main grid data.

* Many readings can be taken at 
one point to verify a reading, 
without updating the position.

Productivity Up, Costs Down
' Users of the OMNIMAG 

PPM-350 can enjoy in 
creases in survey produc 
tivity by as much as 5007o 
because of the solid-state 

, features that are designec 
Into it. This Increase In pro 
ductivity, with resultant 
lower survey costs, is 
made possible because it 
enables the operator to 
take measurementsfaster 
and with greater accuracy 

thanTonventional techniques 
permit. This, in turn, allows the 
survey operator to spend more 
time in the field surveying 
significantjy more area than would 
be otherwise possible.
Automatic Diurnal Correction
Diurnal variations are corrected 
automatically and in just a few 
minutes, instead of the two or 
three hours required in manual 
operation. The raw total field data 
collected and stored in the PPM-350 
is corrected by the PPM-400 Base 
Station Magnetometer through a 
single cable link. Using the linear 
interpolation method, corrected 
data is produced faster and more 
accurately, because the possibility 
of human error is reduced.
Programmable Grid coordinate:
Measurements are also made 
faster and more accurately 
because the location of each 
reading is taken automatically on 
an incremental basis, and recorded 
along with the time of that 
measurement. An additional 
benefit of this feature is that it 
can provide the basis for computer 
plotting to obtain survey profiles.

Highly Reproduceable Data
The PPM-350 provides users with 
the highest confidence level in the
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industry. Its highly reproduceable 
data is a result of four leading- 
edge design features that 
eliminate the need for taking 
multiple readings:
- An exclusive Signal Processing 

Technique*
- Constant Energy Polarization 

that maintains equal energy to 
the sensor even when the main 
battery supply decreases

- Sensitivity to ±0.02 gamma that 
ensures repeatability of readings

- Automatic Fine-Tuning that takes 
the previous reading as the base 
for the next

Ergonomic Design
Operator comfort and efficiency 
were prime considerations in 
the design of the new PPM-350. It 
is lightweight and is encased in a 
rugged housing that permits 
operation in a wide variety of field 
conditions. The oversize keyboard 
enables the operator to take 
measurements without removing 
gloves. Large LCD's make reading 
much easier, even in bright 
sunlight.
Fieldwork Simplified
Since each reading is automatically 
stored in a non-volatile memory, 
the need to make handwritten 
notebook entries on total field 
magnitude, time of reading, line 
and station numbers, etc. is 
eliminated. This reduces the need 
for notebook usage by the 
operator, thereby improving pro 
ductivity. Also, it allows field 
surveys to be made under all 
weather conditions.
Computer compatible
All EDA OMNIMAC systems can in 
terface with any computer using 
RS-232C standard. This enables 
generation of profiles, contour 
maps, etc.

•Patent Pending

Other Features
* Data Recall. Daily readings can 

be recalled either by record 
number or in sequence.

* Non-Volatile Memory. A lithium 
battery with a life-expectancy of 
4 years provides total protection 
of data stored in memory and of 
the real-time clock in case the 
primary battery runs down or is 
removed.

* Environmental Dependability. 
PPM-350operates in temperature 
extremes of -35 0 C to 55 0 C. At
-25 0 C, a heater automatically 
activates to ensure LCD perfor 
mance. Environmental sealing 
allows operation in very high 
humidity and in driving rain.

* Higher Gradient Tolerance. 
More accurate readings are 
obtained because the PPM-350's 
optimized sensor geometry and 
reduced size result in higher 
tolerances to local gradients.

* Power Supply Versatility. Users 
can choose from a variety of 
power packages:
- rechargeable sealed lead acid

battery belt or cartridge 
- disposable alkaline "C" cell

battery belt or cartridge. 
Error Analysis. This unique 
feature is a great time saver 
because the calculation of the 
statistical error of each reading 
lets the operator make an on- 
the-spot decision whether that 
reading should be stored or not. 
Memory Upgrade. The stan 
dard memory of 1383 readings 
is optionally expandable up to 
2555 readings,
Decimal Spacing, intermediate 
readings can be stored every 
12.5 units, while using the usual 
25-unit station interval. 
Internal Real-Time clock. More 
accurate and reliable measure 
ments can be made and stored 
because time is taken to the 
nearest second. Also, the 
operator need not wear a wrist- 
watch, which is a common and 
often overlooked source of 
magnetic interference.

~^~   — -•.-."-.-"•c ————————————————— |

a's.;oVi5:
OP' *7
5:00:75
5:00:47
5:00:47

5 : O 0 : 5 1
5:00:55
5:01 :00
5:01: 05
5:01:0'?
5 : 0 1 : 1 7
•''•: 1* H. v ~
:-M4iii"i t ~
i -04 14:
F' Hi

5:00:33
5:00:3S
5:00:43
5: 00: 4 f 
5:00:57
5:00:5?
5:01:03
5: 01: Of
5:01: 13
It0! : ie

0 : 7 '?

"50 i 4 10 ill s S
750-
"505

'501
"504
— r rt 7.' W .'"51!
~ r-l 4
"511

." : ,v
'.'0 i'
•i : 1 4

7 5 0 0"51 ~
"50?
-511
"510

"M4
"50;
"51 i"

OS "i 88
OS *3 Si

G 5-400 J50 M
10 i 5400 c' 50 w Si
OS i 5400 300ti S3
0" C 5400 750H 33
0" G 5400 400M S3
05 G 5405 4 50 H S J
OS G 5400 500H S3

:- - ' .. ./•-•'.Ki-'*-?-'*.'.
S ~ T

0 0
04 17 i 77

-J i B 6 78
71 117 7J

-: i 10 5 so
"5 IS 0 SI
7 * i-5 '5 Si

-11 1 14 * S3
-: 4 S 4 S4
45 U- S 85

"5!J " -0 J li ? Sf

Uncorrected Data - .'.'
PPM-350 -, :; ;-;-
v' \- " - : - -y ' ' ' i'.'* "~
-•,' : '. •.^'•'•'^ V*^^^ "' " ' i '.
-.". - r-'-^'* ^'"^\ ^^\. - ' ';''^'.- '

' , '; '-:".'f ̂  '.~- ^ ^***\f\ - : ' ' '~-'*~
- ' "- '-^' .''"^^^ \ :---* ^
-^ , ^Xy^"' ^*7^^ \ - ^^*-i

1 -' v"::'-,;'' ^\ l V^. ' " "" ' •^^i'
' l- ' - A^--" — "^ \^^^^ - T^X**"-

"'- '-'i ^-'- ^ ^ y ^^^ ..;-^''V^'*:*-^i-
•-•" ••:-: :,\.-. - V~~~— i *C \T -'- ' K-J&JS'

Base" -^^ l ^\ V]'^-
Station : ,-\ X^ - y ' : : . - - - \ l ̂ S^-
Data ' ^ 7 .^^ - i *-'- , 4^1 /^-'Avi^
PPM-400 ^^T f - ; , " . " " ; r^^\^7l v.V?V2^
^'-.-'-^^V J;v;V^:*:..-.'-v'v':- "r - -\ .^-....^h^t^
j^v^i^v^T'I- : " ^ - .-" . - ; : " -; Corrected Data

r
• ~~ ' . .. ' - . . . . ..-— .-**j^ -*'.^**/-'

- ~rtf" '- ^v'" ' - ~. - .- ".- ' ' ' v'. " '- '.W''.'.' ;"X**1*^3yCj'ic'^fi*'^*^~-

v ; '-'' ; -' - Corrected data output format: Corrected total 
'.,: .- - field reading; applied drift direction; statistical error; 

'.; :. ' . line 1 position numbers; recording mode; normalized
' ' " decay rate and amplitude of sensor signal.

F' 
C'
'J

K300 "700i7 ;.*~5 
•-04 5:00:3'?

K "*

0 0 0
7514 1 -5 10 *1 3-:-
7511 7 - * O S *i 33
7510 7 -5 OS *7 33

5400 i50 *4
7515 0 -17 10 54C'0 i50- Si
7Iii 7 -IS OS 5400 700M 33 
75il 5 -li 0" 5400 750w Si 
751i i ' -1 07 5400 400H 33 
750-3 7 5 0? 5400 450* 33 
711 i 7 -; OS 5400 3500M 3S



Specifications
•Dynamic Range 

Sensitivity

(Statistical Error Resolution 
Standard Memory Capacity 
Absolute Accuracy

•Display Resolution 
^Capture Range

•Display

•Gradient Tolerance 
Sensor

Sensor Cable

•Operating Environmental Range 

Power Supply

l

riattery Cartridge Life

•Weight and Dimensions 
Instrument Console only 
Lead Acid Battery Cartridge

— Sensor
•system Complement

l 
l 
l 
l

18,000 to 93,000 gammas 
±0.02 gamma 
0.01 gamma
1383 data blocks or readings 
±15 ppm at 23 0 C, 50 ppm over 
the operating temperature range 
0.1 gamma
± 2507o relative to ambient field 
strength of last stored value 
Custom-designed, ruggedized liquid 
crystal display with an operating 
temperature range from -35 0 C to
•f55 0 C
5,000 gammas per meter 
Optimized miniature design. 
Magnetic cleanliness Is consistent 
with the specified absolute accuracy 
Remains flexible in temperature 
range; includes low strain connector
-35 0 C to 4 55 0 C; D-100% relative 
humidity; weatherproof 
Non-magnetic rechargeable sealed 
lead acid battery cartridge or belt; 
or. Disposable "C" cell battery car 
tridge or belt
2,000 to 5,000 readings, depending 
upon ambient temperature and 
rate of readings

3.4kg, 238 x 150 x 250 mm 
1.9 kg
1,2 kg, 56 mm diameter x 200 mm 
Electronics console; sensor 
with 3-meter cable; sensor staff; 
power supply; harness assembly; 
operation manual.

EDA is a pioneer in the development 
of advanced geophysical systems 
and has created many innovations 
that increase field productivity and 
lower survey costs.

EDA's OMNIMAC series consists of 
the PPM-350 Total Field Magne 
tometer, PPM-400 Base Station 
Magnetometer, and the PPM-500 
Vertical Gradiometer. Contact us 

for details. . J

EDA Instruments Inc. 
1 Thorncliffe Park Drive 
Toronto, Ontario 
Canada M4H 109 
Telex 06 23222 EDA TOR 
Cable: Instruments Toronto 
M16) 425-7800

In U.S A.
EDA Instruments Inc.
5151 Ward Road
Wheat Ridge. Colorado
U.S.A. 80033
Telex: 00 450681 DVR
(303)422-9112

Printed In Canadn



PPM SERES

Magnetometers

General Description
The portable PPM Series magnetom 
eters consist of four standard field 
units which have a number of com 
mon features and specifications. 
They represent the most advanced 
application of microprocessor 
technology, sophisticated software 
and system design available to date.

Standard features of all units include:
Improved accuracy. 
Enhanced data reliability and 
validity.
Automatic fine tuning. 
Programmable 24 hour clock. 
5000nT per metre gradient toler 
ance.
Unique interchangeable sensor 
design.
Only two simple controls, a key 
pad and mode switch. 
Custom-designed low temperature 
LCD which displays field reading, 
error, time, signal quality and decay 
rate, battery status and descriptors. 
Elimination of all cables by attach 
ing sensor to console. 
Patent pending signal processing 
technique.
Statistical error analysis of signal. 
Keypad with audio feedback. 
Switch selectable test mode to 
verify subsystem status and system 
performance.

D Internal lithium battery back-up 
system to protect status tables, 
programmes and data.

D Constant energy polarization.
D Convenient snap-in power car 

tridges containing any disposable 
"C" cells or rechargeable sealed 
lead acid batteries.

L! Operating temperature -300 C 
to -f50 0 C.

11 Rugged custom designed alu 
minum investment cast case offer 
ing complete protection against 
rain and dust.

.] Lightweight construction. Weighs 
as little as 4.0kg.

PPM-200 Total Field 
Magnetometer
As the basic unit in the series, the 
PPM-200 measures the earth's 
magnetic field to sensitivities of 
0.1nT and displays the resulting 
data on the high visibility LCD. 
This unit has automatic power-off 
capability to prevent the unneces 
sary consumption of power. The 
standard sensor attached to the 
main electronic^ console leaves 
the operator with complete freedom 
from cables and the incessant 
problems they create. This unit can 
be upgraded at a later date to 
higher capability levels by adding 
additional electronics, memory and 
software subroutines.

PPM-300 Total Field 
Magnetometer
This mode! is the most advanced 
field magnetometer in the world. 
In addition to providing the total 
field magnitude and time, it also 
records on its internal solid state 
memory, the grid co-ordinates 
(line and station) and reading error. 
The non-volatile memory can store 
up to 700 data blocks, therefore 
eliminating any need to record data

'•manually. Accumulated data is 
regularly transferred into either of 
two Data Collection Units, the

..DCU-100 Thermal Printer or the 
DCU-200 Magnetic Cassette Re 
corder. The use of the latter unit

.permits the complete computer 
handling of data which includes 
background and diurnal correc 
tions, automatic plotting and rou 
tine geophysical interpretation.

PPM-400Base Station 
Magnetometer
This integral sensor and console 
package is the first magnetometer 
specifically designed for base 
station applications, which include 
airborne and ground survey cor 
rections. It's unique configuration 
allows it to be set up above the ground 
and away from hazards and local 
magnetic interferences. Unlike 
other base station magnetometers 
which have a limited numberof 
switch selected sample periods and 
limited versatility, the PPM:400 is 
completely programmable through 
its keypad. This includes operator 
selection of either relative (differ 
ential) or absolute measurements. 
As in the PPM-300, all data is 
stored internally in a high capacity 
non-volatile memory which is trans 
ferred periodically into either the 
DCU-tOOor DCU-200. Also unique 
to this instrument is a "snooze" 
alarm to conserve power. In simple 
terms, the microprocessor acts as 
an alarm clock and turns power- 
draining circuits off following each 
reading and automatically powers 
up just prior to taking a subsequent 
reading.



APPENDIX I 

Equipment Specifications

l



NOTES ON GEOPHYSICAL TECHNIQUES

Total Field Magnetics

A proton magnetometer was used on the project. This type of magnetometer 

utilizes the precession of spinning protons of a hydrogen atom within a 

hydrocarbon fluid as a measurement technique. These spinning magnetic 

dipoles are polarized by applying a magnetic field provided by a current 

within a coil of wire. When the current is discontinued the protons 

precess about like a spinning top with the earth field supplying the 

precessing force. The proton precesses at an angular frequency do (known 

as the Lamar precession frequency) which is proportional to the magnetic 

field strength F so that:

The constant K * s the gyromagnetic ratio of the proton which is known to 

an accuracy of 0.25 x 10"^. Since precise frequency measurements are 

relatively easy it is clear that the magnetic field can be determined to 

the same accuracy. The proton being a moving charge induces a voltage in 

the coil which varied with the precession frequency. Thus the magnetic 

field can be determined from the equation:

The instrument reading unit is the gamma and the reading is the absolute 

value of the earth's total field for that station. Repeatability is 

usually within one gamma for a particular station.

A useful feature of modern solid state magnetometers are their ability to 

record the field data, i.e. line/station co-ordinates, time measured from 

an internal clock and the total field magnetic data automatically. This 

data is stored in a solid state memory device for later recall. The 

output can be in the form of a hard copy on chart paper or via an RS 232 

output part into a field computer.

Magnetic data were recorded in order to monitor diurnal variations using 

a base station recorder. This unit monitors daily variations in the 

total magnetic field over time at one location central to the grid area.



The data can then be outputted onto chart paper or as input to a field

computer,

The instrument contains its own microprocessor with internal software 

which enables it to input both the field and base station magnetic 

readings and to subsequently correct the field data for the diurnal 

variations observed in the base station readings. The final output is in 

the form of a strip chart containing line/station number, time and 

corrected field magnetic readings.

This allows for total correction of the field data on a routine daily 

basis.

Total Field Magnetics Interpretation

The total field magnetic data, after correction for diurnal drift, are 

plotted on a plan map and contoured using contour intervals suitable to 

highlight magnetic features of interest.

Structural interpretation of faults, contact zones, etc. is based primar 

ily on distortion and truncations of magnetic trends. Correlations with 

other surveys are made to aid in magnetic interpretation.

Individual anomalies may be profiled and, using curve matching techniques 

with a varity of models, estimates of dip, depth and magnetic suscepti 

bility contrast can be determined (e.g. Cook 1930, Haigh S Smith, 1975, 

Parker Guy 1963).

Model curve fitting using two and three dimensional models can also be 

applied.

l



Ministry of
Northern Development
and Mines

Ontario

Report of Work
(Geophysical, Geological, 
Geochemical and Expend!tun

4uieswae83 2.11773 ALBANEL 900

JW8805-

Mining Act

exceeds space on this form, attach a list.]
Nota: - Only dayi credits calculated in the

"Expenditures" lection may be entered
in the "Expend. Days Cr." columns.!

  Oo not use shaded areas below.
f of Survey(i) 

MAG SURVEY
Claim HolderlsT

Mr. A. Roy, c/o United Reef Petroleums Limited (A36946)

Township or Area .

Albanel Twp. - (M.1611) (C-
Prospectors Lleenc* No.

C 21842

67 Yonge Street, Suite 400, Toronto, Ontario, M5E 1J8
Survey Company

MPH CONSULTING LTD.
Data bf Survey (from tt to)

Nama and Address of Author (of Geo-Tachnlcal report)

120 Adelaide Street, West, Suite 2406, Toronto, Ontario

Total Miles of line Cut

Credits Requested per Each Claim in Columns at right
Special ProvUloni

For first survey:
Enter 40 days. (This
includes line cutting)

For each additional survey:
using the same grid: 

Enter 20 days (for each)

•" — * '

Man Days

Complete reverse side 
and enter total (s) here .

REC\\.if\*

OCT ;

MINING LA
Airborne Crediti

Note: Special provisions

to Airborne Surveys.

Geophysical

- Magnetometer

. Radiometric

"•Other "

Geological

G*och*mical

Geophysical

- Electromagnetic

"* i "fy Bf*tw*t*r
C 1 V C tJ

- Radiometric

i'1988
Geological

VMfWriON
Electromagnetic

Magnetometer

Radiometric

Days per 
Claim

20

- ~ '

Day* per 
Claim

Days per 
Claim

Expenditures (excludes power stripping)
Type of Work Performed

MAG SURVEY
Performed on Clalm(s)

SEE CLAIMS LISTED

Calculation of Expenditure Days Credits 

Total Expenditures

Instructions
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
In columns at right.

Date

Sept. ieth/88
Recorded Holder or Agent (Signature)

Certification Verifying Report ofWork

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix Number

SSM 754476 -

754477

754478

754479

754480

754481

754482

754483

754484

754485

865850

865851

865852

865853

865854

1063500

1063501

Expend. 
Days Cr.

Mining Claim
Prefix Number

C E l VJ!

r P 9.fl IQftft

IpTNO.,

Expend.

Total number of mining 
claims covered by this 
report of work.

For Office Use Only
Total Days Cr. 
Recorded

Date ,

A3 fr
Date Approved as Recorded

17

Minl

Branpfi Directoranpfi

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Paul Sukman, c/o United Reef Petroleums Limited, 67 Yonge Street, Suite 400,

Toronto, Ontario, M5E 1J8

Date Certified

Sept. 16/88

Certifjec

r-
by (Signature)

w*,AJwvt^ -
)36? IBS/1})



Ontario

Ministry of
Northern Development
and Mines

Ministere du 
DeVeloppement du Nord 
et des Mines

Mining Lands Section 
3rd floor, 880 Bay Street 
Toronto, Ontario 
M5S 1Z8

Telephone: (416) 965-4888

December 15, 1988 Your file: W8805-163
Our file: 2.11778

Mining Recorder
Ministry of Northern Development and Mines
875 Queen Street East
Box 669
Sault Ste. Marie, Ontario
P6A 2B3

Dear Madam:

Re: Notice of Intent dated November 18, 1988 
Geophysical (Magnetometer) Survey 
submitted on Mining Claims SSM 754476 et al in Albanel Township

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,

W.R. Cowan
Provincial Manager, Mining Lands
Mines S Minerals Division

RM:pl 
Enclosure

cc: Mr. G.H. Ferguson
Mining and Lands Commissioner 
Toronto, Ontario

Mr. A. Roy
c/o United Reef Petroleums Ltd.
67 Yonge Street
Suite 400
Toronto, Ontario
M5E 1J8

ONTAR.O GEOLOGICAL SURVEY
ASSfcSSMENT FILES

OFFICE

DEC 19 1988 

RECEIVED

Resident Geologist
Sault Ste. Marie, Ontario

MPH Consulting Ltd.
120 Adelaide Street West
Suite 2406
Toronto, Ontario
M5H 1T1



Ministry of
Northern Development 

dines

Technical Assessment 
Work Credits

Ontario i^J Date Mining Recorder's Report of 
Work No.

November 18, 1988 W8805-163

Recorded Holder

Mr. A. Roy, c/o United Reef Petroleums Limited
Township or Area

Albanel Township
Type of survey and number of 

Assessment days credit per claim
Geophysical

Electromagnetic - Hays

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

Geological days

Geofihfimical Hays

Man days Q] Airborne Q 

Special provision ET| Ground Q3

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

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

Mining Claims Assessed

SSM 754476 
754479 
754481 to 485 inclusive 
865850 to 854 inclusive 
1063501

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

10 days Magnetometer 5 days Magnetometer

SSM 754478 SSM 754477 
754480 1063500

No credits have been allowed for the following mining claims
Q not sufficiently covered by the survey Q 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 en each claim does not 
exceed the maximum allowed as follows: Geophysical - 80; Geologocal -40; Geochemical - 40; Section 77(19) -60.

828 (85/12)
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INDEX TO LAND DISPOSITION

PLAN

G-3257
TOWNSHIP

J AWE"

ALBANEL

M.N.R. ADMINISTRATIVE DISTRICT

BLIND RIVER
MINING DIVISION

SAULT STE. MARIE
LAND TITLES/REGISTRY DIVISION

ALGOMA

Scale 1:2flOM

i n

ION 9 1 1

Contour Interval 10 Metro

AREAS WITHDRAWN FROM DISPOSITION

MRO- Mining Rights Onty

SflO- Swfac* Rights Onty

H * 8 - Mining and Surface Right*

SYMBOLS
Boundary

Township, Meridian, Baseline.

Road allowance; surveyed... 
^shoreline.,.

Lot/Concession; surveyed... 
unsurveyed

Parcel; surveyed
unsurveyed .......,.

Right-of-way; road
railway 
utility..........

Reservation 

Cliff, Pit, Pile..................

Contour 
Interpolated 
Approximate 
Depression.................

Vj) R ESERVED FOB PUBLIC USE 

S EC. 3 ft/80 W. fi/82 15/11/81 S.R.O.

FH*

M3946 

• 1494

Control point (horizontal) ...................................... A

Ftooded land.........,........."................... z-r^i^i^-i-K:

Mine head frame ..............................................a

Pipeline (above ground) ............................ —— ——

Railway; single track............................... ———i———-

double track.............................. ———-———

abandoned............................... -— —'— ——

Road; highway, county, township .................... ———~——

access ..............................,...... *^—==*===

trail, bush............................,...... ———————

Shoreline (original)..........................,......

Transmission line................... *.......,...... —-———-—

Wbodedarae......................................

*. -L" ,f A' J r'-r: T.'is i-

DISPOSITION OF CROWN LANDS

Patent

Surface A Mining Rights . ....................................0

Surface Rights Only........................................ .O

Mining Rights Only.......................,................. .O

Lease
Surface i Mining Rights .................................... .B

Surface Rights Only........................................ .H

Mining Rights Only......................................... .O

Licence of Occupation .........................,.............. .T

Order-m-CouncM............................................. .OC

Cancelled ................................................... *

Reservation.............................,....................©

Sand A Gravel................................................ ©

R --JN-n 
C C C l V E

r -^

Map base and land disposition drafting by Surveys and Mapping 
Branch, Ministry o* Natural Resources.

The disposition of land, location of lot fabric and parcel boundaries on 
this index was complied for administrative purposes only.
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