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Executive Summary

The 1991 Ontario Prospectors Assistance Program (OPAP) Funding 
was directed to a somewhat ignored copper mineralized area 
associated with volcanogenic iron formations in Lake Township, 
Grenville Province of Southeastern Ontario within the Eastern 
Ontario Mining Divison. Three unpatented claims, referred to as 
the Crowe River property, were staked at latitude 44 degrees 41 
minutes North and longitude 77 degrees 45 minutes West, 
Concession III, Lots 17 and 18, to examine the prospects of 
economic mineralization in association with past sporadic gold 
and copper minor production occurrences. A technical report was 
requested by Mr. Uldis Abolins; it was the author's decision to 
expand such a report into a more lucrative summation of the OPAP 
grant project.

Generally, the Crowe River property lies southeast of Bancroft 
and northeast of Peterborough, a northerly one hour drive 
approximately 20 air miles north of Havelock within the Grenville 
Province of the Eastern Ontario Mining District, Ontario.

The Grenville Structural Province comprises the southeastern 
margin of the Canadian Precambrian Shield and trends 
northeasterly in excess of 1,000 miles (figure 1). Notably, it is 
the youngest orogenic province within it; the Grenville Orogeny 
K/Ar dates 1000 m.y. Within the Province, several subprovinces 
known as Belts exist and it is within the Central Belt that the 
Crowe River project lies.

The Central Metasedimentary Belt hosts at least two magnetite ore 
- REE occurrences. Historically, this SW portion was regarded as 
the faulting zone locus, the site of dramatic change from low 
grade metamorphics to high grade gneisses. Subsequently, the 
Grenville Orogeny affected all rocks metamorphosing them to a 
high degree of metamorphism with the exception of those of the 
Hastings Basin near Madoc. It is here in the Bancroft-Madoc area 
a metavolcanic sequence and a greenschist facies metamorphism 
both exist in the Grenville Province; this occurred in two stages 
(Chapman, D.). Geology within the Grenville remains poorly 
understood with many areas incorrectly mapped. Generally, the 
region consists of orthogneiss, paragneiss, marble and 
metavolcanic rocks (figure 2).
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Figure 2: Geology and tectonic framework 
o! the western part ot the 
Central Metasedimentary Beft. 
Grenville Province, Ontario.

Excursion route and stops, and locations 
ot Figures 3, 9,10 and 11 are shown.
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Minimal previous work has been experienced within the subject 
area following discovery in 1956 of copper mineralization 
associated with iron formation in Lots 14 and 15, Concession III 
immediately east of Crowe River. Merlin Mines Ltd. completed the 
most extensive program of work within the area. This work 
included EM and mag surveying with follow-up diamond drilling; 
one drill hole and trenches are found on the Crowe River 
property. It is therefore possible that with concentrated 
exploration efforts a better understanding of the region, will be 
attained as well as discovery of new economic mineralization.

Property geology, derived from assessment filed work, 
documentation, preliminary prospecting and a contracted 
geological survey, indicates that the claim group is 
predominantly underlain by northeast-southwesterly trending, 
easterly dipping metasediments and a metavolcanic unit 
metamorphosed to upper greenschist facies and locally amphibolite 
facies. This rock sequence is host to iron formation, as well 
as, pyrite and chalcopyrite sulphidation - rich interflow 
horizons of mafic metavolcanics/metasediments. Interruption of 
this complex lithological pattern by composite north-south and 
northwesterly trending faulting and its' associated discontinuous 
crosscutting fracturing as well as folding has been experienced.

The 1991 exploration program of work consisted of: reconotering, 
prospecting, soil and lithological geochemical survey, EM-16 
geophysical survey, geological mapping and information research. 
Unfortunately, proposed work remained incomplete because an 
objection to staking of the property was lodged with the mining 
recorder's office in Toronto. In compliance with the mining 
recorders' office the property was not disturbed and the OPAP 
office in Sudbury was notified of this unusual situation. 
Consequently, the 1991 exploration program is too preliminary in 
nature to economically evaluate this property although the work 
did locate soil geochemical and EM-16 anomalies as well as an 
anomalous copper rock grab sample.

It is suggested that exploration be initially directed towards 
examination of the Whetstone Fault and its' associated 
fault/fracture system aimeable to hydrothermal fluid activity. 
Completion of the proposed 1991 program of work should be 
executed and expanded if thought beneficial to a better 
geological understanding of the property in context to the 
regional geological synopsis. It is recommended that such 
efforts be directed towards investigating the fault and its 
fracture system in context to the theory of the area as an 
assemblage of fault blocks. Emphasis to whether each block 
deforms differently while maintaining compatibility with its 
neighbours, the degree of fault translation, rotation and folding 
and its relation to the regional synclinal/anticlinal development 
would be beneficial to future exploration of the Grenville.
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Regarding the Crowe River project, emphasis should be directed 
towards further soil and litho geochemistry, prospecting and 
magnetometer surveying. Importantly, the significance of the 
major north-trending fault and complimentary fracture system 
development to mineralization again is restated as being 
imperative to future discoveries. It should not be discounted 
that the known sporadic copper/iron mineralized showings along 
the length of the Whetstone Lake - Mud Lake faults may represent 
an indicator to a somewhat larger economic deposit. Arbitrarily, 
an economic deposit at depth is plausible.
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1.0 INTRODUCTION

1.1 Property description, location and access

The Grove River property a block of 3 unpatented mining claims is 
located in the northeast portion of Lot 17 and the northwest 
portion of Lot 18 of Concession III, Lake Township in the central 
area of Hastings county in southeastern Ontario. The study area 
is covered by the Bannockburn map of the National Topographic 
Series. It is situated between Latitude 44 degrees, 41 minutes 
North and Longitude 77 degrees, 45 minutes West with an NTS 
designation of 31C/13.

Generally the property lies approximately 57.9 kilometers ( 3S 
miles ) southeast of Bancroft, 80.47 kilometers ( 50 miles ) 
northeast of Peterborough and 174 air kilometers east of 
Toronto. General location of Lake Township is shown after Laakso, 
1968, figure 3.

Figure l — Key mop showing the loca 
tion of the lake township mop-area. 

Scale, 1 inch lo 50 milei.

The Schedule 
Appendix I .

of Claims and accompanying Claim Map is found in

Access, because of isolation, is difficult; a series of highway, 
dirt sideroads and water travel is required. Highways 7 and 62 
are used from Peterborough, then west from Millbridge on a gravel 
road which leads to Whetstone Lake, then a short distance south 
by canoe to the claims.



1.2 Physiography

The property is situated within the Central Metasedimentary Belt, 
Hastings Basin subdivision of the Grenville province of eastern 
Ontario. Generally, the terrain is rugged with numerous streams, 
ponds and lakes; the Crowe River drains the area. Relief 
fluctuation varies from 500 feet to 750 feet, usually the result 
of a series of anticlines and synclines whose axes trend 
approximately northeast-southwest. The property is covered by 
Bannockburn (GSC, 1950b). Due to this topographical nature, 
lumbering rather than farming is practiced and as observed, 
fishing has declined over the years.

Vegetation consists of a predominance of mixed growth. 
The area has been cut over and consists mostly of secondary 
growth hardwood with some pine and spruce.

Precambrian rock exposure is 
minimally cover bedrock.

excellent; pleistocene deposits



2.0 OVERVIEW OF WORK COMPLETED ON CROWE RIVER PROJECT'91

Both, work documented on the OPAP application form and additional 
related exploration work was executed during the summer and fall 
of 1991. This work consisted of: reconotering; prospection; 
information searches to include governmental, university and 
company reporting; staking of three claims under the new mining 
act; OPAP ambassadorship to include gaining permission to access 
claims and assuring the local people that no property deformation 
would occur due to work employed; contracting line cutting; 
contracting of both a geological and geophysical EM-16 survey; 
contracting of drafting and report writing; a geochemical soil 
survey; and lithological sampling and assaying.

The unusual isolated area subject of these particular claims 
required canoe rental and 4-wheel drive truck use; this was 
imperative for claim access. A lengthy period of time was 
necessitated for several separate trips to the area in order to 
determine how to access the particular area.

3.0 Changes to Proposed Project

Because the claim staking was disputed in november and due, in 
part, to further governmental timing inconsistencies, planned 
geological and geophysical work on claim S01150997 had to be 
curtailed. The mining recording office, Toronto, advised a call 
to Mr. E. Solonyka, Sudbury to inquire to adherence of 
regulations governing OPAP status and submission of work, work 
which cannot be undertaken in a disputed situation; this resulted 
in further confusion because this problem was a precedent.



4.0 PREVIOUS WORK/CURRENT EXPLORATION ACTIVITY

Available documented work completed on the property is limited. 
This documentation indicates the majority of previous exploration 
was directed at base metal or iron deposits. A summary of this 
work and that of the immediate area follows:

1956-60:Merlin Mines Ltd.
Fifty-eight d.d.h. 36 to 90 feet in depth and 
averaging 85 feet were completed within a large 
portion of the immediate area during this time. 
Lithology encountered included: slate, quartzite, 
porphry, cpy, cu, garnet gneiss, augen gneiss, 
staurolite, bornite and greenstone. Notably, ddh.ll 
encountered metagabbro, slate, magnetite (53% Fe) 7 
augen gneiss, cpy and greenstone. Additionally, mag. 
and EM surveys were completed in 1959. Noteworthy, 
Alsof Mines Ltd. held possession of ground in 1957. 
Several large trenches were dug and blasted to better 
expose the Cu mineralization. Refer to G3.10358.

1960: Selco Exploration Co. Ltd. completed EM and magnetometer 
surveys as well as some drilling on 9 claims over Mud 
Turtle Lake. Survey results indicated evidence of 
north-trending shear zones on the east shore at the 
north end of the lake. Disseminations of cpy, po, py 
and bornite in quartz-biotite paragneiss was 
discovered; this appears associated with several E-W 
cross fractures. The magnetometer survey delineated 3 
anomalies in the area of a dioritic outcrop. This 
implies that these may be the result of many small 
dioritic intrusives which are not generally favorable 
hosts to economic mineralization. Ddh #3 drilled in a 
weak conductor indicated a 12ft. wide wet shear with 
minor sulphides. E-W shearing was confirmed by ddh #4. 
Drilling progressively encountered mineralization to 
occur sporadically over very narrow widths. Refer to 
63 .1057.

1961: Sharpe Instruments Canada Limited completed a mag. survey 
over ground which included 2 claims over Whetstone 
Lake. It was found that lithology included sheared, 
and granitized intrusions that highly altered the 
surrounding rocks to form the paragneiss striking N-S, 
and having a steep to westerly foliation. The 
paragneiss caused marked zones of weakness or shear 
zones, the major zone represented by the Crowe River. 
This shear zone was drilled one mile south of the lake; 
Cu mineralization was exposed on the shear zone. This 
shear-associated Cu mineralization resulted in an EM 
survey for investigation of zone and conductor 
presence over Whetstone Lake.
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4.0 Previous Work/Current Exploration Activity Cont'd.

1965: Whetstone Lake Mines Ltd. acquired 14 contiguous 
unpatented mining claims totalling 800 acres in Cone. 
Ill and IV, Lots 15, 16, and 17 east of Grove River 
immediately south of Whetstone Lake called the Lake 
Township property. Two mag. anomalies were tested by 
four holes: two, 244 feet in depth; two 324 feet deep. 
Disseminated suphides in magnetite was intersected; 
the best Cu mineralization reported .4C^ over 3.0 ft., 
Fe ranged 13.4 to 27.76^. Irregular, jointed and 
fractured dark grey quartzite, biotite gneiss, minor 
greywacke containing epidote, and chlorite zones as 
well as the suphides cpy and pyrite were encountered. 
It was felt that because of the sill-like attitude and 
the degree of metamorphism confusing the issue, the 
diorite and quartz diorite may or may not be a true 
intrusion. Refer to 63.4050.

1991: M. Osiel of Etobicoke, Ontario completed assessment work 
credits of sampling, and geochem survey on 6 claims. 
Highly carbonate/sulphide rocks reported only trace 
amounts of gold. Refer to 2.13953 and R.13001.

The original discovery of copper mineralization was made in 1955 
at the rapids on Crowe River by Mr.Ivan Sopha of Cordova Mines, 
Ontario. Several zones of copper sulphide mineralization was 
delineated; magnetite, cpy, chalcocite and bornite were found in 
sheared phases of altered metasediments and metavolcanics. 
Trenching and blasting ensued.

In 1957, Alsof Mines Ltd acquired the ground; additional 
trenching and blasting better exposed the mineralization. A 
portion of the property was then optioned to Merlin Mines Ltd. in 
1959 who conducted mag and EM surveys and drilled beneath the 
main showing. Further detailed documenting and ownership notation 
is aforementioned as a precis of previous work done.

4.l Property

Extremely minimal previous activity was experienced on the three 
unpatented claims comprising the Crowe River Project 1 91. 
Evidence of a large trench was noted on the east shore of Crowe 
River in the vicinity of L52N on claim S01150995; lithological 
sampling of this trench was completed as part of this project. A 
drill hole documented as that completed by Merlin Mines Ltd. was 
located also on claim S01150995.



5.0 GEO-ENVIRONMENTAL STATUS

5.1 Geology

5.1.1 Fluvial/Hazards/Stability

The Crowe River property transgresses the Whetstone Lake - Crowe 
River drainage system. This location as well as the general 
physiology of the area make this a geologically stable region 
with no threat of geological hazards.

5.2 Ground Water, soil and Rock Formations

Contaminati 
activities 
subsur face 
Certainly, 
l i thology 
development 
juxtaposed 
environment

on of ground water and the fluvial system by human 
resulting from possible economic surface and/or 
mineralization remains the only suggestive concern, 
the absence of arsenic, lead or sulphur-bearing 
of known mineral accumulation or suspect soil 
precludes a contamination threat. Faulting has only

stable lithology and therefore presents no risk to the

5.3 Additional

5.3.1 Wildlife effects, vegetation concerns

Occupation of possible mining operations and its' associated 
activities presents no risks to the area's wildlife or vegetation 
since the known lack of contaminating elements especially 
associated with lithology are not present to endanger either 
vegetation or wildlife. Lumbering operations would be minimally 
affected within the area.



6.0 GEOLOGY

6.1 Regional geology

The general geology of Lake Township is suitably explained and 
presented by R.K. Laakso, 1968 in the ODM Geological Report 54, 
Geology of Lake Township. Figure 4 , after Laakso portrays the 
geological setting.

Lake Township is within the Hastings Basin structural subdivision 
of the Haliburton-Bancroft area of the Grenville province of the 
the Canadian Shield ( Laakso, p.3 ). Lithology is 
stratigraphically Paleozoic and Precambrian. Metasediments 
consisting of marble, paragneiss, paraschist and meta-arkose and 
metavolcanics predominantly amphibolites, rhyodacite flows and 
tuffs and greenstone schists comprise the Precambrian. 
Subsequent folding and metamorphism during the Grenville orogeny 
occurred conjoint with gabbro/syenite/granite intrusion resulting 
in northeast-southwest axial fold trends which parallel regional 
fold patterns. Crossfolding at right-angles to the fold axis 
later developed.

In the OGS Misc. Paper 96, Summary of Field Work, 1980, T.R. 
Carter in his paper "No. 24 Metallic Mineral Deposits of the 
Grenville Province, Southeastern Ontario" summarizes the known 
types of deposits with examples to assist in delineating areas of 
economic interest. Carter denoted the following classifications; 
table l documents deposits examined in classification.

1. Stratiform Volcanic/Volcaniclastic Hosted Pyrite Deposits
2. Stratabound Skarn-Hosted Magnetite Deposits
3. Intrusion-Hosted Iron-Titanium Deposits
4. Stratiform Marble-Hosted Zinc Deposits
5. Stratiform Clastic-Hosted, Copper-Zinc-Silver (Rusty Schist) 

Depos its
6. Intrusion-Hosted Copper-Nickel Deposits
7. Unconformable Quartz (*- Ankerite) Vein-Hosted Gold-S i Iver -t-- 

Arsenic Deposits
8. Stratabound Quartz-Dolomite Vein-Hosted, Gold-Copper-Zinc- 

Lead-Antimony Deposits
9. Unconformable Calcite Vein-Hosted Lead Deposits
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TABLE 1 MINERAL DEPOSITS EXAMINED, 1980

IRON AND IRON-TITANIUM DEPOSITS
Stratiform, volcanic/volcaniclastic-hosted pyrite

Bannockburn Madoc Tp.
Blakely Madoc Tp.
Canadian Sulphur Ore Madoc Tp. 

Stratabound. skarn-hosted, magnetite
Ledyard (Belmont) Belmont Tp.
Marmoraton Marmora Tp.
St. Charles Tudor Tp. 

Intrusion-hosted iron-titanium 
COPPER-NICKEL-LEAD-LEAD-ZINC DEPOSITS 

Stratiform, marble-hosted, zinc
Long Lake Olden Tp.
Slave Lake Sheffield Tp.
Spry Kaladar Tp. 

Stratiform, clastic-hosted, copper-zinc-silver (rusty schist)
Caverly Marmora Tp.
Deer Lake Belmont Tp.
Myers Marmora Tp. 

Intrusion-hosted copper-nickel
Macassa Limerick Tp. 

GOLD DEPOSITS
Unconformable, quartz (±ankerite) vein-hosted, gold-silver ±arsenic

Ackerman
Addinglon (Golden Fleece)
Bannockburn
Big Dipper
Boerth
Cook
Cordova
Craig
Deloro
Gilmour
Gold Base
Gough
Helena
Ledyard
O'Donnell l, II and III
Ore Chimney
Sophia (Diamond)
Sovereign
Star

Marmora Tp. 
Kaladar Tp. 
Madoc Tp. 
Barrie Tp. 
Clarendon Tp. 
Marmora Tp. 
Belmont Tp. 
Tudor Tp. 
Marmora Tp. 
Grimsthorpe Tp. 
Kennebec Tp. 
Barrie Tp, 
Barrie Tp. 
Belmont Tp. 
Anglesea Tp. 
Barrie Tp. 
Madoc Tp. 
Barrie Tp. 
Barrie Tp.

Stratabound, quartz-dolomite vein-hosted, gold-copper-zinc-lead-antimony 
Barrie Syndicate Barrie Tp 
Mazinaw Base Metals Barrie Tp. 

CALCITE-GALENA DEPOSITS
Unconformable, calcite vein-hosted, lead

Chrysler Limerick Tp. 
Hollandia Madoc Tp. 
Ramsay Tudor Tp.
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6.1 Regional Geology Cont'd

In evaluating regional geology immediate to Lake Township, it 
is apparent that it is quite complex and variable, in some cases 
inconsistently documented. The adjoining township southwest, 
Belmont, and west, Methuen Township, exemplify this. About half 
of Belmont is underlain by Paleozoic rocks, predominantly 
limestone with minor basal sandstone and conglomerate. Where 
underlain by Precambrian rocks of the Grenville Supergroup, 
predominantly metavolcanics, three distinct mafic to felsic 
volcanic cycles are assignable with two additional cycles present 
but incomplete. Deposits are frequent as documented in table 2 
after Bartlett, J.R. et al.

Further evaluation of available information emphasizing adjoining 
townships reveals a consistent frequency of mineral deposition 
in various styles within different lithological units. The 
obvious question of whether the broad area of the Grenville is 
only host to small, uneconomic mineral deposition or whether 
there is something being overlooked to get such unusual frequency 
and variable mineral 'teasers' still remains unanswered.

Moreover, a preponderance of geophysical anomalies which suppose 
the same geological environment with volcanogenic massive Cu-Zn- 
Pb-Ag sulphide deposits but economically are worthless 
themselves may, in fact, be "sulphide ironstones" or interflows. 
Unequivocally, a preponderate of Proterozoic cover may reasonably 
be supposed.
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TABLE 2 MINERAL DEPOSITS, BELMONT TOWNSHIP (listed geographically from north and watt)

Name Locality Deposit Type

(1) National northwest corner of 
Granite' Belmont Township

(2) Belmont Calcite 5 km. south of town of 
(Whitney) Property2 Oak Lake

(3) Young-Gumming 1 east of Cordova Lake 
(Deer Lake)

(4) Round Lake 1 
Dolomite

(5) Young-Purdy1

(6) Round Lake1 
Sulphide

(7) Cordova Gold2
Mine

(8) Belmont Iron2 
Mine

(9) Ledyard Gold2
Mine

(10)BeloporineV 2 
Creek

(11)Crowe River 
Iron1

(12)Young-Phillips1

4 km. north of Round
Lake 

0.4 km. west of north
end of Belmont Lake

1.5 km. north of Round 
Lake

Cordova Mines

1.2km. southwest of 
Cordova Mines

0.5 km. south of Cordova 
Mines

Exploration, Mining Activity

uniform coarse pink granite -active dimension stone quarry

pure calcite marble

disseminated sulphides in 
graphitic schists 
(Fe, Cu, Zn, Ag, Au)

pure dolomite marble

magnetite ironstone in malic 
metavolcanics

three stratiform py-po zones
in cherts and metawackes
(Fe.Cu.Zn) 

quartz-ankerite vein-hosted
Au, Ag (shear zone in
metagabbro)

contact metasomatic pyrite- 
magnetite body in marble 
near metagabbro

quartz-ankerite vein-hosted 
Au, Ag (shear zone in 
metagrabbo)

3 km. west of Round
Lake 

Crowe River, 2.5 km. north
of Crowe Lake

0.5 km. west of Belmont 
Lake opposite Big Island

Paleozoic Limestone

-geological survey (1975)
-drilling: Northumberland Mines Ltd. (1962-63: 

5 DDH, 264 m.); Canadian White Pigment Corp. 
(1976:2 DDH. 225 m.); Preussag Canada Ltd. 
(1960:9 DDH, 853.6 m.)

-geophysical and geochemical surveys
-detailed geological mapping (1967)
-drilling: Metalridge Mines Ltd. (year unknown); 

Texas Gulf Sulphur Co. (1957); Keevil (1964: 
1 DDH); Syngenore Explorations Ltd. (to 1968: 
4 DDH, 855.5 m.); C.R. Young (1976,1978: 
3 DDH, 130m.)

-drilling: (1976-1980:3 DDH)

-trenching
-drilling
-assays
-trenching
-drilling (5 DDH?)
-assays
-trenching
-drilling
-underground mining
see Carter, this volume, for more information
-2 open pits (1899-1901)
-drilling (1905-06:6 DDH)
-magnetometer survey (1905-06)
-Shan (1911-1914: 80 m.)
-trenching
-drilling
-shaft: Ledyard Gold Mines Co. Ltd. (1893-1896:

31 m.)
see Carter, this volume, for more information 
drilling: (1954:1 DDH, 32 m.); C.R. Young (1977-78:

3 DDH, 113 m.; 1980:3 DDH, 126 m.)

(13) Crowe River Trap 1 east side of Crowe River,
Rock

(14)Blairtonlron2 
Mine

immediately north 
of Crowe Lake 

southwest corner of 
Crowe Lake at town of 
Blairton

contact metasomatic magnetite
deposit in altered mafic
metavolcanics (Fe, V. Ti) 

magnetite and hematite in 
schist and chert (ironstone?) 
(beneath Paleozoic limestone) 
line- to medium-grained meta- drilling?

gabbro

•drilling: (1 DDH, 40 m.)

(15) 3M Canada Inc.3 Preneveau

similar to Crowe River Iron.

mafic and intermediate 
metavolcanics

-3 open pits (1820-1963)
-drilling: (1908,1910:13 DDH, 1161 m.); Trent River 

Mines Ltd. (1951:2 DDH); W.S. Moore Co. 
(1957-58:? DDH, 1511 m.; 1960:1 DDH, 55.5 m.). 
Canal Iron Co. (1959: 7 DDH, 688 m.)

-large quarry and plant producing roofing granules
-exploratory diamond-drilling 1964; 1978 (2 DDH)

1 Information from personal files ot C.R. Young. Havelock.
2 Information from Assessment Files Research Office. Ontario Geological Survey, Toronto
3 Information from personal communication with R.M Reid, Plant Engineer, 3M Canada Inc., Havelock
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6 . 2 Property 

6.2.1 General

The geology consists of metavolcanics and a predominance of 
metasediments structurally comprising a regional syncline 7 
anticlinal development. Lithology of the property has 
additionally been subject to major regional north-trending 
faulting and cross-faulting. A geological survey was contracted; 
the final report is presented in Appendix II.

Many field observances were made by the author:

1. The dip/strike and gross nature of rock on both sides of 
Whetstone Lake suggests that both the lake and rock were 
conjointly emplaced.

2. No prominent structural features appeared indicative of 
forcible emplacement of melt intrusions such as deformation of 
wall-rock fabric along contacts. Photos l, 2, 3 and 4 portray 
typical intrusive textures as well as typical small mafic 
intrusive dykes immediately east of southern Whetstone Lake.

3. No patterns are evident that may be indicative of 
differentiation or assimilation.

4. Significantly, foliation is generally concordant with contacts 
and compositional layering; this suggests that foliation was 
formed prior to folding.

5. Photo l taken immediately east of Crowe River on claim 
S01150995 portrays two different ages of folded crosscutting 
mafic injections at NG2E and E-W into the country rock. Implied, 
because of its placement, is the suggestion of multi tectonic 
movement along the north trending shear/fault represented by 
Whetstone Lake and accompanying Crowe River. Resulting 
mineralizing fluid accumulations due to this movement would be 
important to a better understanding of this area's geological 
development. It is felt that any preconceived ideas solely 
because this area's location in the Grenville would predispose 
any economic discovery; structure overrides regional lithology.

6. Rocks are silicified but not brecciated. Characteristics of 
shearing along the Whetstone fault was not clearly evident. It 
is suspected that air photo analysis affords a better tool to 
locate structure such as faults.

1. M ineralization where observed reflected an association with 
disseminated and discrete, euhedral pyrite and chalcopyrite 
rather than massive or brecciated sulphides.



Photo 2-4. Typical Intrusive 
Texture: claim SO1150995



qtt



Photo 5. Magnetite I ron Formation
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G.2.l General property geology cont'd.

8. On the east shore of Whetstone Lake, a blackish, extremely 
altered medium-to-coarse grained mafic rock was observed. 
Hornblende and probably the feldspar predominant in this 
intrusive lithology imparts a diabasic texture. Apparently, 
several of the pits and showings characteristic of this area 
reside within these altered ma f i c s.

9. Granodiorite is observed in the vicinity of and to the west 
of the EM crossover; greywacke is noted on L54.

10. Virtually all the geologic field relationships on the Crowe 
River property suggest possible mineralization by structural 
influence.

6.2.2 Economic Potential

Geophysical work reported a northwesterly trending conductor that 
appears to be explained by the outcropping of magnetite iron 
formation within preferential horizons of paragneiss. 
Accompanying geochemical work verified conductors by revealing 
anomalies in the same site location. It is reasonable to suppose 
possible sporadic/economic mineralization would result from 
regional faulting.

Although non-industrial economic mineralization is thought 
remote, possibility of such deposition at depth should be further 
investigated as this was not possible for this project. OGS 
documentation of the Grenville indicated that there is potential 
for large, low-grade, open-pit-mineable copper-zinc ( +~ g old) 
deposits in the Grenville Supergroup. Potential hosts ideally 
are rusty weathering pyritic schists especially when overlain by 
thick successions of volcanic rocks. As this author suggests, 
electromagnetic, magnetic and soil geochemical methods of 
exploration should be effective tools. Additionally, the 
extensive OGS field work suggested potential for small, high- 
grade copper-nickel deposits within gabbroic intrusions.
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7.0 Geophysics

7.1 VLF-EM Survey

An EM-16 survey was completed over grid lines on claim S01150995 
at a separation interval of 25 metres. Unfortunately the survey 
on claims S01150996-7 was not completed for reasons explained 
under section 3.0, Changes to Proposed Project.

7.1.1 Results and discussion

An EM-16 conductor of moderate length exists on the eastern side 
of Crowe River on claim S01150995. It has a northwesterly trend 
and is located on the northeast side of a northwesterly trending 
large swamp approximately 125 meters north of and 100 meters west 
of the recently delineated copper-gold soil anomaly and Merlin 
Mines drill hole. Glaciation effects influencing location of the 
soil anomaly is probably being seen; a more lucid conductor- 
source location is thought indicated by the EM-16 survey.

Results of the 1991 survey are shown on the geophysical map on 
the following page, the geophysical notes in Appendix III.

The EM results show that Merlin Mines Ltd. did not AXT diamond 
drill under one of the copper showings, rather they drilled a 
reverse crossover incorrectly instead. The conductor was not 
tested and certainly not explained. The obvious question 
presented is did Merlin Mines drill the other showings 
incorrectly as well? It is suggested that if further work 
continue on this property, it is imperative to closely scrutinize 
all geophysical data and the resulting drilling completed by 
Merlin Mines. Emphasis on northwesterly trending complementary 
faults and fracture system development associated with the major 
Whetstone fault is warranted.
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OBONIC3 EM-16 VLP-EM 

SPECIFICATIONS

Measured Quantity

Sensitivity

Resolution 

Output

Operating Frequency 

Operator Controls

Power Supply

Dimensions

Weight

In-phase and quad-phase components of vertical 
magnetic field as .a percentage - of horizontal 
primary field, (i.e.tangent of the tilt angle and 
ellipticity)

In-phase 
Quad-phase

V- l *

*/- 150 
V- 40 \

Nulling by audio tone. In-phase indication from 
mechanical inclinometer and quad-phase from a 
graduated dial.

15 -25 KHz VLF Radio Band. Station selection done 
by means of plug-ins.

On/Off switch, battery test push button, station 
selector switch, audio volume control, quadrature 
dial, inclinometer.

6 disposable 'AA 1 cells 

42 x 14 x 9 cm

Instrument: 1.6 kg 
Shipping : 5.5 leg
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8.0 Geochemistry

8.1 Soil/Litho geochemistry and results

Thirty-five sample stations at 25 metre (82ft.) intervals at a 
line spacing of 100 meters (328ft) was completed over grid lines 
on S01150995; samples were assayed for Au, Cu and Zn. Results are 
shown on the geochemical map on following page and assay 
certificates in Appendix IV.

The best assay value of 892 ppb Au was returned south of the 
swamp on L53N approximately 24+40 E; this represents a spot high 
within a population of generally low values. A background of 25 
ppb was used for interpretation. Documentation reveals that 
Merlin Mines Ltd. trenched the site for copper indications.

The best Cu value returned 2,470 ppm, coincidentally within the 
EM conductor trend on L53N, 25+75 E. Elevated values were also 
returned southwest of the swamp on the same line enclosing the 
gold spot high.

The best Zn value returned 162 ppm at 26+00 E on L53N. Consistent 
higher values occur to enclose higher Cu and Au values south of 
the swamp also on L53N.

It would appear that a definite phenomena is present on L53N 
between 24+OOE and 26+OOE. Returned assay values indicate that a 
zoning effect may be realized although it is felt this survey is 
inconclusive and theorizing is therefore inappropriate. Closer 
and more detailed sampling is required to investigate these 
initial anomaly findings. This author would suggest additionally 
assaying for arsenic and lead in future work.

Thirty-two element l itho-geochemical assays were relatively 
uneventful with the exception of one sample reporting 3339ppm Cu, 
3292ppm Co, 557ppm As, and 4710ppm B.

8.2 Reconnaissance prospection

Geologically, the prospection was uneventful. Importantly, 
granodiorite was discovered on the west side of the EM crossover 
indicating existence of an unknown sized intrusion. In the 
vicinity of the crossover on L51N, patchy magnetite was found 
present in country rock. L52N revealed clusters and discrete 
disseminations of sulphides associated with the conductor within 
arkosic sediments as well as presence of a magnetite band.

Prospecting field notes are found in Appendix III.
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9.0 PROPOSED EXPLORATION PROGRAM

Paramount, the completion of the 1991 work program is required. 
Following compilation of the results, a more basic line cutting 
regime is necessary with detailed, closer-spaced cutting of line 
immediate to all geophysical conductors and soil anomalies.

The proposed 1992 exploration program consists of: additional 
detailed soil geochemical sampling; additional EM-16 geophysical 
surveying; a magnetometer survey and prospecting. The EM-16 
survey should easily delineate lithological units while the 
magnetometer survey, geological contacts and structure. 
Discontinuous plugs and lenses of mafics with up to 5 06 
disseminated sulphides are suspected; these discrete intrusions 
require documenting to ascertain their importance and association 
to the conjugate NW and NE-trending fault sets with no known 
associated mineralization and the more major north-trending 
faults which may represent rift zones. Importantly, all fault 
junctions require intensive investigating. As much of the 
Whetstone fault system is coincident with lakes, and swamps, this 
remains logistically complicated.

Little detailed work has been completed on the sedimentary suite 
and marbles regionally. Since Lake Township is mapped to possess 
carbonate (marble), an indicator of environments of deposition 
from shallow water, probably intertidal stromatolitic phases, to 
deep water turbiditic phases (Misc. Paper 137, pp. 32G-7), a 
program of work to focus on local stratigraphic succession is 
thought imperative to discovery of economic mineralization. 
Appreciably, iron was one of the earliest metals produced from 
the Grenville marble-hosted-deposits.

Although disseminated sulphides are suspected, an IP survey is 
not r e commend e ci; preliminary exploration is needed. With 
encouraging results, trenching and sampling should proceed and
result in the completion of a pseudo-geological map of the 
property/area. Success in the aforementioned exploration efforts 
would then necessitate a program of diamond drilling.
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10.0 RECOMMENDATIONS AND CONCLUSIONS

The subject property has not undergone preliminary surveying or 
sampling in entirety due to a motion lodged with the Toronto 
Mining Recorder's office against the property. Prior to 
additional exploration efforts, the completion of the proposed 
1991 program of work is required.

To better evaluate the economic potential of this property a more 
detailed and localized program of soil sampling, and magnetometer 
surveying is suggested to check anomalies and conductors found 
during the 1991 and follow-up work. Special attention should be 
directed towards analyzing the main fault, the Whetstone Fault, 
and its associated fault/fracture system.

Four environments are suggested for further investigations:

1. Intersection of stucture and iron formation. Weak gold 
anomalies may be representative of this target type.

2. Contact between mafic metavolcanic and metasedimentary units.

3. Dike complexes and intrusions.

4. Fault locus junctions.
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CERTIFICATE OF QUALIFICATIONS

This is to certify that I, Mary K. Kearney, have been a resident 
of Toronto, in the Province of Ontario, since 1973.

I have been engaged in mining exploration since 1967 and as a 
Consulting Geologist since 1979.

I am a graduate of Western University and the University of 
Waterloo (B.S., B.Se.) in Geology.

I am a registered Professional Geologist and Regional 
Representative of the Association of Professional Geologists and 
Geophysicists of Quebec, No.55S ; a registered Professional 
Geologist of the American Institute of Professional Geologists, 
CPG-8253; of The Association of Engineering Geologists, No.4873; 
of the Society of Economic Geologists, EG418215; and Fellow of 
the Geological Association of Canada, F5908.

I am a member of the Quebec Prospectors Association; American 
Association of Petroleum Geologists; of the Cordilleran and 
Mineral Deposits Section of the Geological Association of Canada; 
and of the Toronto Section of the Canadian Institute of Mining 
and Metallurgy.

This report is based upon examination of all available data, of 
geological/geophysical maps and reports published for the area of 
interest by the Ontario Geological Survey and visits made to the 
Crowe River property in the fall/winter of 1991.

I have disclosed in this report all relevent material which, to 
the best of my knowledge, might be relevent to the property or 
the recommendations.

January 20, 1992
Toronto, Ontario Mary K. Kearney, APGGQ, AIPG, FGAC

T-'^Ly, *\- ^t^U^fl-W

f X  -L- f
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APPENDIX I

SCHEDULE OF CLAIMS

Mineral Claim Data for the Crowe River Property

LAKE TOWNSHIP, COUNTY OF HASTINGS, 
Eastern Ontario Mining District, 

Ontario.

2 Claims, Lake Township

Claim Numbers

SO 1150995 
SO 1150996 
SO 1150997

Recording Date

August 29, 1991 
August 29, 1991 
October 18, 1991

Expiry Date

August 29, 1993 
August 29, 1993 
October 18, 1993



MAP AREA

SO O . 2oo

CROWE RIVER P ROJECT
SCALE: t '- k ml

Lake Township, Hastings County,
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APPENDIX 2

Geological Report, Crowe River Property 
by D. McBride



31C12NW0009 OP91-537 LAKE 020

GEOLOGY OF THE MINING CLAIMS
OF U. ABOLINS

IN CENTRAL LAKE TOWNSHIP, ONTARIO 
N.T.S. 31 C 12

Dr. Derek E. McBride, P.Eng. 
December 20, 1991
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INTRODUCTION

Mr. U. Abolins has staked three mining claim blocks in central Lake 
Township in southern Ontario. They consist of 1150995, Concession 3 
Lot 17 E 1/2, N 1/2, 1150996, Concession 4 Lot 15 W 1/2 and 1150997, 
Concession 4 Lot 17 W 1/2. At the time of writing the last claim 
1150997 is under dispute and no work has been carried out. Claims 
1150995 and 1150996 have been mapped on one hundred metre east-west 
grid systems (Figure 1).

The area of interest lies in central Lake Township just east of 
Whetstone Lake. It can be accessed, from county road 46N out of 
Havelock, by gravel road to Peck's camp on Tangamong Lake. From 
Peck's camp it is an hour by canoe to the northern claim block by 
crossing Tangamong and Whetstone Lakes. A series of rapids between 
the two lakes prevents the use of motor boats. The second way in is 
by four wheel drive vehicle to Whetstone Lake. This route starts 
from the old Hastings Road about eight kilometres north of 
Millbridge. A woods road heads west to Whetstone Lake for about 
fourteen kilometres. The trip from Millbridge is about an hour and 
forty-five minutes.

The country east of Whetstone Lake is made up of a north-south ridge 
and gulley topography with many of the gullies occupied by beaver 
ponds. On the ridges, there is a shallow veneer of soil over 
bedrock; essentially most of the ridges are sub-outcrop. For 
mapping, base lines and tie ties were chained and flagged along 
north south claim lines. Grid lines were east-west at one hundred 
metre spacing and included the east-west claim lines.

GEOLOGICAL SETTING

The claim blocks were staked to cover the southerly extension of the 
mafic volcanic-clastic sedimentary contact which hosts the Tomahawk 
Mine iron deposit.

To the south, rocks in proximity to this contact have been explored 
for their copper potential. Claim 1150995 covers a copper showing 
that was trenched and drilled in the 1950's. The second claim 
covers similar rocks.
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GEOLOGICAL OBSERVATIONS

Claim block 1150995 was mapped using one hundred metre spaced lines 
(Map 1). It lies on both sides of the Crowe River with its central 
third being covered by the river flood plain. Beyond the valley the 
land rises to twenty-five to thirty metre north-south striking 
ledges and valleys parallel to the geological grain of the rocks. 
In this part of the claim block very little soil cover is present 
and the ledges are predominantly suboutcrop areas. Actual outcrop 
is limited by a ten to twenty centimetre thick cover of organic 
detrius.

The western two thirds of the claim are underlain by quartz 
arenites. They are usually well bedded and strike about one hundred 
and sixty degrees parallel to the western margin of the block. West 
of the river some of the beds show a nodular texture with individual 
nodules to four centimetres. It was initially thought that these 
nodules were garnetiferous but they may be simple siliceous 
concretions. These structures are found also on the island in the 
river. Here differential weathering indicates more calcareous beds 
within the sequences. Such beds were also observed northwest of the 
claim block at the rapids between Tangamong and Whetstone Lakes. 
Their distribution suggests that there is an increase in carbonate 
away from the volcanic rocks to the east.

East of the river flood-plain, the rocks consists of interlayered 
quartz arenites and conformable mafic-ultramafic volcanic rocks. 
Magnetite is a common mineral in these rocks around the central pond 
and to the east. Erratic swings of the compass needle are common in 
this area. Copper mineralization was detected west of the central 
pond by Ivan Sopha in the 1950's. He trenched the band and drilled 
at least one hole in the area. To the east mafic volcanic rocks 
predominate but tuffaceous and quartz arenite sedimentary rocks are 
present to the east boundary of the claim. In the contact area dark 
layers in the arenites are present, some of which are chloritic. 
The adjacent mafic volcanic rocks are fine grained tuffaceous to 
fine-grained amphipolitic units. Some of the layers are coarser 
grained and appear to have been gabbroic.



Known mineralization of economic significance is confined to the 
sedimentary rocks with mafic interbands to the west of the central 
pond. It consists of magnetite, pyrite and chalcopyrite 
disseminated in chloritic to biotitic mafic volcanic tuff. In the 
exploration trench sulphides make up about five percent of the 
mineralization. Parallel magnetite-bearing zones were not detected 
during surface mapping but were indicated by deviation of the 
compass needle in the mafic volcanics in the northeast corner of the 
claim block.

The second claim block 1150996, Concession 4, Lot 15W 1/2, lies 
about 1.5 kilometres south of the southeast corner of 1150995 
(Figure 1). Its northwest #4 post is situated about 15 metres 
southwest of an original survey cairn. This claim block was 
difficult to map because of the number of beaver ponds especially in 
the north half (Map 2). It is accessed from the Crowe river by a 
trail which starts from a bay on the east side of river about 2.5 
kilometres south of the island in Whetstone Lake.

Geologically the block covers a succession of volcanic and clastic 
sedimentary rocks. On the west, the quartz arenites form a 
north-south band up to 150 metres wide. The arenites in these 
outcrops appear to be more gneissic than the quartz arenites to the 
north and have a distinct salt and pepper texture. They are 
interbedded and grade into a band of mafic volcanic rocks in the 
central part of the block. Most of the mafic rocks are bands of 
medium to coarse-grained amphibolites with bands of finer grained 
amphibolites and hornfels. Interbeds of arenaceous sediments appear 
to be common and the entire sequence seems to be composed of 
volcanic flows, tuffaceous and associated clastic sedimentary rocks. 
This sequence appears to be about 400 metres wide on the north 
boundary and consist of two, one hundred metre thick bands on the 
south. Also in the central area are outcrops of felsic tuffs. 
These rocks underlie the eastern part of the claim. They appear as 
pink to purplish fine-grained rocks that vary from massive to 
schistose. Depositional layering may be present. The colour 
variation may approach the grey of the quartz arenite so that 
sometimes the differences are not obvious, likewise the salt and 
pepper gneissic arenties may in part be felsic volcanic rocks.



- 4 -

Abundant stratigraphic and structure data are included on the claim 
geology maps (Map l and 2). In general the compositional layering 
represents original deposition and strikes in a north, northwesterly 
direction. Local variations of this strike are present on both 
claims and represent folding. It was difficult to determine the 
fold style from the field observations, in part, because the 
schistosity is weak and often is sub-parallel to the compositional 
layering.

Mineralization similar to that known on the northern claim was not 
observed on this claim but is known to occur along strike further 
south. The rock types on the western part of the block appears to 
correlate with the favourable geology on the northern claim thus 
similar copper-iron mineralization may be expected. Further surveys 
are recommended to determine the potential of these claims. Soil 
sampling as expected to be the most useful tool as the soil veneer 
is thin. Geophysical surveys are required but are best carried out 
in winter because of the extensive pond network that precludes a 
uniform coverage in the other seasons.

RECOMMENDATIONS

Geological mapping and prospecting has shown that copper-iron 
mineralization is present in the area and occurs in volcanic rocks 
within quartz arenite sequences in proximity to the main mafic 
volcanics. No mineralization was observed on the southern claim 
block, however, the geology suggests that a favourable mineralizing 
environment is present. Further definition is best achieved by soil 
sampling and geophysical surveys followed by trenching and 
stripping. It is cautioned that any stripping or trenching will 
require approval of the surface rights holders.



CLAIM II50S95

Lint 
Clam*
TV* ne K

LAKE TWP
CONIC 3, LOT 17, Z.*/*

\
Schistosity

b) carbona4*i, c ) 
2. Mafic volcanic

3 felsic v/olccintc.
moq ~

cp -

ioo

L5IN

L SON



L36N

CLAIM JI5CW6 
L3HN LAKE TWP

Cone

L33N

L3ZN

L30N

l

;oo

Z

b) corbono+ts, c) iuffoccous
rocks

rocks

Line pos-f
Claim
Trench

r\ 
l \

\
Schistosity



25

APPENDIX

OPAP Documentation



ONTARIO PROSPECTORS ASSISTANCE
PROGRAM (OPAP)
FINAL SUBMISSION FORM
INSTRUCTIONS:
Please type or Print
Submit completed form and supporting documentation
by January 31,1992 to:
Incentives Office
Ministry of Northern Development fc Mines
4th Floor, 159 Cedar St., Sudbury, Ontario P3E 6A5

TO BE COMPLETED BY SUCCESSFUL GRANTEES AFTER PROJECT COMPLETION 
AND ACCOMPANIED BY WRITTEN REPORTS, MAPS, ETC.

Name t/ /c/, File Number

Proposed project area(s) (Twp. or claim map name, latitude and longitude)

2.

Changes to proposed project(s) (if any)

List other co-owners of the property that worked on project

?/ -

Completed? 

Yes Of No Q

Yes Q No Q

I. WORK PERFORMED BY APPLICANT (Summary of Section IV)

1. Project #1 area/name

Traditional prospecting 

Geological surveys 

Geophysical surveys 

Geochemical surveys 

Drilling

Stripping/Trenching 

Other

No. of samples 

Scale /

Type 

Type

f /l-

Type —

Method —' 

Type—

Mfe/km

No. of samples 3 S' 

Ft/m__________

No. days worked 
by applicant.

TOTAL



1. WORK PERFORMED BY APPLICANT (Continued)

2. Project #2 area/name ————————^——-——..—-—. No. days worked 
by applicant

Traditional prospecting 

Geological surveys 

Geophysical surveys 

Geochemical surveys

Drilling

Stripping/Trenching

Other

No. of samples. 

Scale -———— 

Type ————— 

Type _____ 

Type -—-—

Miles/km

No. of samples. 

Ft/m______

Method 
Type —

TOTAL 

.A.TOTAL DAYS (ALL PROJECTS)
(Attach additional sheets for additional project areas as required)

II. EXPENDITURES (total of all projects) - Summary of I and II

1. Number of working days by applicant ^—
(A) x SlOO/day .....................................................................y../............ S f, ~~J0O - O O

2. Number of report preparation days by applicant x S100/day ........... ci?.............. S 3 Q& - f®

3. Analyses/Assay costs.............................................................................................. S ^/T 7* f J

4. Equipment rentals/Supplies (specify)

^ l a ^i

5. Contract services (state type)

,.......... S_____i
'f / 'f f-~* l 

— \ - t~^/? O f~r- / t ^ / r O ^
6. Travel (state metriod: road, air, etc.)

.......f.Q.3.^........................... $ /, 0 5S. YO

.............................................. S ______________ S /. 0^3"

7 Food and Accommodation ...................................................................................... S_________
T

8. Other expenses (specify)
'"CA. ^ ____________Ot?. ^g^^^^^

'if.?T.' S _______3o.3f

-S /3
TOTAL EXPENDITURES



III. DETAILED LIST OF EXPENDITURES (Summarize in Section II)

Date Recipient of Payment Explanation

X7

V77//7 e 3.X 
r. /l

/o

S-s^, f .
. o.

. /y

. /-i

30

A/ou a~7

A/nu

/f,'n o-f A/.

A S- 03 S

x),

r, f/
x"/

Mileage rate claimed 5^

.p

' y ' -t s ifKjf-,f\f x^c.y/ x-eXsSV^^
s' 7/ ' s Jcy-g: /^ StTZSr^ 'S- xSt^-^V^CT.

•^ --^C/TX^f^/——-™^

/l/-/ (3 /-x X y y-i/i.S

^"^/iXlt-3 A"

^3 CC1

"7?

/s6ut

km at 30^/km for use of own vehicle .

TOTAL

Attach additional sheets as required.

Amount

7
Ve -

XV).

/o -7 oo

.

75/
y-

X



IV. DAILY REPORTS (Summarize work activity in Section I)

Day

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
15
36

39
40
41

Project Area

/e.
Date Work Performed

/y
X?(g/ -i At a

f d
f /o/

y?/; Q x S?

X/
/a.

/Jo j.'.

- /"e/'/f/7"-/^ ̂  -yc//
. 3 rt

A . /
- Afcfcxyv -

Attach additional sheets as required.



V. SIGNIFICANT RESULTS (please complete)

Project Area New Showings 
and/or Anomalies

J3 jZo/7 teoc^Ae*^ -

Commodity

C-d* ^ Sre* -

Best Analyses

6s (/{.F g/l-/^ / .a/^/^aX/ o^e/Cs^A/ ^ AeJsvc^ Jso^/t- * '
1 /S

VI. CLAIMS STAKED DURING/AFTER PROSPECTING ACTIVITY (please complete)

Project Area Claim Numbers Number of Claims 

_____ /X 5"o f f S" _________ ______ S /^/
J

f 
VII. OPTION AGREEMENTS RESULTING FROM OPAP PROJECT (please complete)

Dollar Value of 
Optionee Property/Claims Work Commitment

The Ministry of Northern Development and Mines may verify all statements related to and made herein 
this application.
1. I am the person named in the Application for Grant under the Ontario Prospectors Assistance Program.

2. I am ordinarily resident of Canada.

3. I have complied with all the requirements of the said program.

4. I understand that it is an offence under the Ontario Mineral Exploration Act, 1989, to make a false or 
misleading statement and that all statements and all other information submitted in support of the said 
application are true and correct,

5. I am not actively engaged in mineral production anywhere in the world, nor am I a representative of a 
person who is actively engaged in mineral production anywhere in the world.

6. I am not an associate of, nor do I represent an affiliated corporation or an associate of any person actively 
engaged in mineral production anywhere in the world.

7. The mineral exploration project that is the subject of the said application will not receive Federal Govern 
ment or other Ontario Government financial assistance.

It is an Offence under subsection 8(1)(A) of the Ontario Mineral Exploration Act, 1989 to know 
ingly furnish false or misleading information.
Personal information on this form is obtained have a program designated for financial purposes. Questions about this collection should
under the authority of the Ontario Mineral assistance and the amount of such assistance. be directed to Supervisor, Incentives Office.
Exploration Act, 1989, sections 2, 3 and 4 and the Other information, such as statistical information Mineral Development and Lands Branch, Ministry
Ontario Prospectors Assistance Program about the individual prefects will be used for the of Northern Development and Mines, 4th Floor,
Regulation, sections 4, 5 and 6 The financial and purpose of determining the overall effectiveness 159 Cedar Street, Sudbury, Ontario P3E 6A5,
technical information will be used for the purpose of the program. It may be disclosed for those Toll free 1-800-465-3880.
of determining the eligibility of the applicant to s-? purposes and l consent to its disclosure for such

Signature of Applicant c ^. -^ — ' ____ Date——————— . ——————————————————— f —— —

Name (print)
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APPENDIX 4 

Assay Analysis Certification



SAYING EIMC.
P O. Box 1998 - Wawa, Ontario POS 1KO - 705-856-4443 
127 Mission Road Fax - 705-856-2902

CERTIFICATE OF ANALYSIS N0 08604

CLIENT: Mr. Uldis Abolins

PROJECT:

TYPE OF ANALYSIS: Au - fire assay, A.A. finish

DATE : Oc t. o be r 2 9 , l 9 91

Ref: 9 ! ' 

Ei omen t, s - A. A.

SAMPLE 
NCK  

AB-01 

AB-02 

AB-O 3 

AB-04 

A B-O 5

Au

v 5 

5 

8

<5 

-1585

Cu Zn Ni 

--PJBLQL

2304

Pt

Certified By;-



Be^anfc. — '̂ ^JK^- — :
P f~\ Ri-\v 1 QQQ

127 Mission Roc

MI iiiiu urn*.
Wawa. Ontario POS 1KO - 705-856-4443 

Jd Fax - 705-856-2902

CERTIFICATE OF ANALYSIS N0 0 8605

CLIENT: Mr. Uldis

PROJECT:

TYPE OF ANALYSIS:

SAMPLE
NO.

L-52N 23-f50E

L-52N 23+75E

L-52N 24+OOE

L-52N 24+25E

L-52N 24+50E

L-52N 24+65E

L-52N 25+50E

L-52N 25+75E

L-52N 26 f GOE

L-52N 26+25E

L - 5 2 N 26 + 50 E

L-52N 2G+75E

L-52N 27 + OOE

L-52N 27+25E

L-52N 27+50E
L-52N 27+75E

L-53NI 23 1 7 f) E

L-53N 24+OOE

L-53X 24+12.5E

L-53N 24+25E

Abo.l j ns

Au - f i f e as s a y ,

Au
PPb

16

1 2

21

1 05

23

10

25

6

1

y

4

10

108

1 1

18
1 9

6

27

11

7

A . A . finish

Cu
- P.Pm

23

70

52

52

72

71

1 1

94

8

B 3

1 6

126

1 J

45

15

265

20

62

62

1 72

Cert i f led

DATE : Oc t o he T- 29, 19 9 1

Ref : 91 l
E lorne n t K - A . A .

Zn Ni Pt
ppm ppm ppm

45

33

61

93

87

78

48

88

7 7

78

49

1 4 0

30

51

42

1 0 5

33

58

54

96

—- ~— -~^\-f^-— -
By: ^4z^^4 ————— -



f —— : —————— URFS**J*l*r ~:-~.^ ————————— - r^jfiyL .. ffH^fajji nJ0ft I iili^P
Jjpt ——————— : —————— — irJiP ————— P.O. Box 1998 - Wawa, O ntario POS 1KO 

127 Mission Road Fax

CERTIFICATE OF ANALYSIS

CLIENT: Mr. L'ldis Abolins

PROJECT:

TYPE OF ANALYSIS: Au - f i r r-

SAMPLE
NO.

L-53N 24 + 3 7. 5 E

L-53N 24+50E

L-53N 24+70E

L-53N 2G + 50F,

L-53N 25+75E

L-53N 25 + 87. 5E

L-53N 26+OOE

L-53N 26+2 5 K

L-53N 26+50K

L-53N 26 + 75 E

L-53N 27+OOE

L-53N 2 7 + 2 5 E

L-53N 27+50E

L-53N 27+75E
L-53N 28 + OOK

- assay , A . A . P i n i s h

Au Cu
—ppb PPJJi

892 3 8

8 t 0 4

6 36

25 78

40 2470

1 8 3 7

2 3 9 3

8 116

3 18

5 54

1 4 4 (i

1 3 ! 4 3

1 1 1 8

1 4 6 4 3

6 3 3

Certified

DATE: Octo

Re f:

K 1 f -in r ri t s -

Zn N i
ppm ppm

63

91

96

47

53

61

162

72

41

47

41

5 1

28

28

59

^——^-\
Rv •'^—^^-'^•^'•*-

- 705-856-4443 
- 705-856-2902

N0- 08606

her 29, 1991
9 } 1 p n "

.A

Pt
ppm



WAWA ASSAYING
117 fission Sold 
?. 0. Box 1956 
sa*a. Ontario
r 05 ;ii o

INC,
CLIENT: nr.

Type oi Siipi-. 
Typs a' Analyse;

Abolins

rock 
ICP-31

CEKTIFICATE O F ANALYSIS

DflTE: Noveiier 13, 1991

iHr? L t
N.'flK

hS-01

Ao-02
Si-03
*i~0i

no
ppi

3
4
i
12

Cu
PP*

S3
190

3339
1912

Ph
ppi

(2
3
7

(2

Zn
ppi

62
63
77
70

Sg
ppi

(0.1
0,1
0.3
(0,1

Ni
ppi

27
31
42
8

Co
PPI

32
19

3292
82

lin
ppi

376
341
396
82

ft
I

15.55
3.70

20.17
20.41

As
ppi

7
25

557
11

U
ppi

n/a
n/a
n/a
n/a

Au
ppi

(3
(3
(3
(3

Hq
ppi

(3
(3
4

(3

Sr
ppi

5
4
8
2

U
ppi

(1
(1
(1
(1

SD
ppi

4
5
t,
2

Bi
ppi

(3
(3
(3
(3

V
ppi

32
32
12
90

Ci
Z

0.74
0.64
0,69
0.22

f
l

0.13
0.08
0.1B
0.11

Li
ppi

20
9
4
9

Cr
ppi

70
51
46
36

Ng
:

0.75
1.07
1.66
0.6!

Ba
ppi

117
34
19
22

Ti
Z

0.13
0.22
0.02
0.03

B
ppi

45
100

4710
126

Al
J

1.00
1.08
0.56
0.20

Na
Z

0,07
0.09
0.07
0.06

Si
Z

(0.1
(0.1
0.1
(0,1

H
ppi

9
4

10
3

Be
PP*

1.0
1,0
1.0
2,0
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A REPORT ON A GROUND VLF SURVEY 
CONDUCTED IN LAKE TOWNSHIP, 

SOUTHEASTERN ONTARIO

On Behalf Of 

ULDIS ABOLINS

1. INTRODUCTION

Between December 28th and 30th, 1991 JVX Ltd. conducted a Very Low Frequency 
(VLF) Electromagnetic survey on two claims held by Abe Abolins in Lake Twp., 
Southeastern Ontario.

The object of the VLP geophysical survey was to find arid delineate KM 
conductors that may be mineralized.

2. LOCATION

The properties surveyed are located approximatly 12 km west of highway G2, 24 
km north of Madoc, Ontario. The survey area is accessible by a logging road 
via four-wheel drive vehicle.

3. SURVEY GRID AND COVERAGE

The survey area consists of two separate claims indicated as South Claim 
(claim no. 1150996) and North Claim (claim no. 1150997). The survey lines 
strike EW and are 100m apart.

A total of 389 readings were taken over 9.35 lirie-km. A detailed listing of 
the survey coverage follows in Table 1.
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LINE

TABLE l 
PRODUCTION SUMMARY

NORTH CLAIM

PROM TO LENGTH

TOTAL 4900.0m

NO. READINGS

5400N
5350N
5300N
5200N
5100N
5000N
4900N
4800N

2775E
2800E
2825 E
2800E
2800E
2800E
2800E
2775E

3425E
3150E
3500E
3500E
3425E
3425E
3425E
3425E

625.0m
375.0m
675.0m
700.0m
625.0m
625.0m
625.0m
650.0m

26
16
28
29
26
26
26
27

204

SOUTH CLAIM

3600N
3500N
3400N
3300N
3200N
3100N
3000N

TOTAL

2775E
2775E
2775E
2775E
2800E
2800E
2800E

3425E
3425E
3425E
3425E
3425E
3400E
3425E

TOTAL

VLF COVERAGE

650.0
650.0
650.0
650.0
625.0
600.0
625.0

4450.0m

9350.0m

27
27
27
27
26
25
26

185

389
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4. DATA PROCESSING AND PRESENTATION

After the completion of the survey the data was manually entered and 
stored on floppy diskette, employing an IBM compaliable microcomputer. 
The data was edited and reformated to conform to the specifications of the 
Geopack software. The VLF data were ink-plotted aa profile plan maps will) 
a Nicolet Zeta drum plotter' interfaced to an IBM compatible microcomputer.

A map of each claim block is plotted at a scale of 1:2500, of the 
idealized grid lines, with profiles and posted values. The interpreted 
conductor axes are indicated on the maps.

5. INSTRUMENTATION AND FIELD PROCEDURE

5.1 VLF Electromagnetics

This method uses VLP navigation signals as a primary source. The receiver 
measures the dip angle and vertical quadrature of the resultant magnetic 
field at the station. The method is capable of detecting weak conductors 
and has moderate to great depth penetration, but conductive overburden 
greatly diminishes its capability.

Data are plotted as stacked profiles of dip angle and vertical 
quadrature. Conductor axes are identified where the dip angle crosses 
from negative to positive. Multiple conductors may distort the strength 
of the primary VLF—EM field resulting with an incomplete cross—over for a 
paticular conductor. There are few methods of quantitative interpretation 
of the data; conductors are merely identified.

5.2 Field Procedure

A Geonics EM-16 was employed to measure the In-phase and Quadrature 
components of the EM field. The survey used VLF transmitter NSS at 
Annapolis, MD., U.S.A. (21.4kHz) as a source. The stations were 25m apart 
arid the In-phase (percent slope of the dip angles) arid quadrature were 
measured facing west. The data was hand recorded in a field book, that 
was later entered into an IBM compatible PC for processing.
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G. DISCUSSION OF RESULTS AND RECOMMENDATIONS

6.1 North Claim ( L4800N lo L5400N )

Inspection of the VLP, Norih Claim profile map (plate 2) surveyed by JVX 
Ltd. reveals three main NS striking anomalies. These anomalies are 
expressed as conductor axes A, B, and C and are identified by the Ip-phase 
component crossing from negative to positive or by a sharp decrease in 
amplitude, adjacent to a cross-over, for multiple conductors.

Anomaly A

Anomaly A] is a moderate/weak VLF-EM conductor trending NS, decreasing to 
the north, from L4800N sta. 2850E to L5100N sta. 2825E.

Anomaly A2 is a moderate/weak VLF-EM conductor trending NS, 25m east of 
Al, from L5000n to L5100N.

Anomaly B

Anomaly B2 is a moderate/weak VLF-EM conductor trending NS through L5400N 
sta. 2825E, L5350N sta. 2900E, L5300N sta. 2925E, L5200N sta. 2925E with a 
questionable response at L5100N sta. 2925E.

Anomaly Bl is a moderate/weak VLF-EM conductor trending NS, 25m east of 
B2, from L5350N sta. 2925E to L5300N sta. 2975E.

Anomaly C

Anomaly C is interpreted at the east claim edge trending NS from L5000N 
sta. 3425E to L5100N sta. 3425E.

The VLF-EM conductors are in the proximity of lakes and swamps which gives 
uncertainty as to the response from a geological conductor and that of the 
clays associated with lakes. Further geophysical and geological 
investigation is warranted.

6.2 South Claim ( L3000N to L3600N )

Inspection of the VLF, South Claim profile map (plate 1) surveyed by JVX 
Ltd. reveals two main NS striking anomalies. These anomalies are 
expressed as conductor axes A and B and are identified by the In-phase 
crossing from negative to positive.

Anomaly A

Anomaly AI transectes the north half of the grid striking NS with a 
strong/moderate VLF-EM conductor, decreasing to the south from L3600N 
sta. 3000E, L3500N sta. 3025E and L3400N sta. 3025E..
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Anomaly A2 trending NS from L3200N sta. 2950E to L3300N sta. 2950E is a 
weak to questionable VLF—EM conductor.

Anomaly B

Anomaly B transects the entire grid from L3000N sta. 3250E to L3600N sta. 
3250E. " The VLF-EM conductor is strong through L3600N sta. 3250E to L3500N 
sta. 3225E, L3400N sta. 3200E and L3300n sta. 3200E. The conductor 
becomes moderate at L3200N sta. 3225E, questionable at L3100N sta. 3225E, 
and weak at L3000N sta. 3250N.

The VLF-EM cross-overs, of the South Grid, are significant but, it should 
be noted that these conductors are coincident with lakes and swamps 
warranting further geophysical and geological investigation.

7. SUMMARY

The VLF survey revealed relatively strong EM conductors with significant 
strike length. The two EM conductors of the South Claim are strongest at 
the north half of the grid, but correspond with the lake shore. The North 
Claim reveals multiple anomalies at its west that run somewhat parallel to 
the lake shore. Due to the clays in lakes and swamps responding to EM 
field H the anomalies warrant further investigation.

Any questions with regard to this report or the interpretation should be 
directed to the undersigned at JVX Limited.

Respectfully submitted,

Albert Vickers 
Geophysicist

Blaine Webster, B.Se. 
President



Appendix l 

Sppcification Sheet



VLF (PLANE WAVE) EM INSTRUMENTS

EMI6
On* ol in* mosl popular and widely used electromagnetic instruments, ut* EU16 
VLF receiver makes the ideal reconnaissance EM. This can bo attributed to its laid 
(•liability, operational simplicity, compactness and mutual compatibility will) otfxir 
reconnaissance Instruments such as portable magnetometers and radiometric deUtc- 
lw s

The VLF mtihod ol EM surviving, pioneered by Geomcs. lui proven 10 be a wnpi* 
economical (neafts o* mappmg gootogical suucuxi and lauii uaong. The appuuuxu 
ai* many and vaood. ranging Irom duecl detection ol massive suipfeoe cwnjucimi 
lo the man eel deUcuon ol puciwus ntetau and radioactjve depu&iis.

FEATURES
• The EM 16 i* the only VLF Instrument thai measures the quad plus* as well as 

ih* m phase secondary IMK). This has the advantage ol pioviding an additional 
piece ol dau lor a more comprenensive mterpreuuon and also allows a more 
accurate determination ol irm till artgie.

• The Mcondary held* are measured as a ratio to the primary UxJ making the 
measurement independent ol absolute held strength.

• The EM 16 li in* only VLF receiver that can be adapted to measure VLF 
lesi&Uvity.

Specifications
MEASURED QUANTITY In phase and quad phase componenis ol vertical mag 

nebc laid as a percenuge ol hoiuonlal primary IwW. 
(i.*. tangent ol Ut* ut angle and diipiicity)

SENSITIVITY in pros* rlliO*/. 
Uuifl pflAS*; t 40V.

RESOLUTION
OUTPUT

OPERATING FREQUENCY 

OPERATOR CONTROLS

POWER SUPPLY
DIMENSIONS 
WEIGHT

Mulling by audio tone. In-phase indicauon Irom mechan 
ical inclinometer and quad-phase Irom a giaduated dial.
15 2S UU VLF Radio Band. Station selection done by 
ntearu ol plug-in uruu.
On/on twitch, battery test pusli button, station selector 
twitch, eudw volume control, quadrature dial, inclino 
meter.
6 disposable 'AA' cells 
4? x 14 x 8 cm 
Instrument: 1.6kg 
Shipping :5.imi



Appendix 2 

Plates

Plate l : VLP-EM Profile Map, North Claim, scale 1:2500 
Plate 2 : VLP-EM Profile Map, South Claim, scale 1:2500
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