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Summary

The Sault Property is located in Runnalls Township 84 kilometres north-north-east of Sault Ste Marie. Ontario. Consisting of 10-4 unpateraed 
mining claims totalling 1920 hectares the exploration of the properly vos limited until recently due to difficult access. Several exploration and 
mining companies had completed airborne and ground geophysics and drilled 13 diamond drill holes targeting airborne EM anomalies currently 
within the current property boundary. These surveys discovered a series ofpyrnc. pyrrhotite iron formations up lo 7 metres thick. Since 1989 Tri 
Origin Exploration has completed grid culling, detailed geologic mapping, induced polarcalion geophysics, humus soil sampling and 3 7 BQ 
diamond drill holes totalling 8034 metres over portions of the property.

The Sault property lies vithin the Balchawana Greenstone Bell of the Superior Province. The property straddles a north-tvesl trending volcano- 
sedimentary contact \rhich represents a major slruclural/slraligraphic break. The geological setting is similar to that of both Hemlo deposit and the 
Bousquet camp The sequence dips steeply lo tin; north-cast and is overturned; lofts arc west lo soulh-uvst. UK volcano-sedimentary contact is 
characterised by a transitional facies change from felsic pyroclastic and volcaniclastic rocks lo a clastic sedimentary dominated assemblage. The 
area is intruded by a north-west trending swarm of diabase dykes. Major north-fast trending faults such as the Balchaimna Ri\-er and Montreal 
River faults offset stratigraphy resulting in significant geological changes across these faults.

Pyrile-pyrrholile iron formations occur along the volcano-sedimentary contact f or over 2.0 kilometres. Diamond drilling and Borehole PEM 
surveys liave delineated two east dipping and south plunging conductors with gold mineralization up to I.I g/lover 7 O metres Visible goldhas 
been discovered in l\m drill holes with l. O metre intervals assaying upto 49.58 g/t. Borehole PEM indicates the conductors continue and increase at 
depth.

Several EM anomalies discovered by airborne geophysical surveys remain unexplained.

Conclusions and Recommendations

From July 13 to August 21,1995 a seven hole, diamond drilling program was conducted for Tri 
Origin Exploration Ltd. on the Sault Project property located in northern Ontario. Near the end of 
the drilling campaign, a Borehole PEM survey was completed on four of the drill holes.

The drill program was designed to follow up and test targets identified by the previous drilling, 
Borehole PEM and Induced Polarization surveys. Geological mapping and drilling to date 
indicates that the primary cause of the Induced Polarization responses appears to be sulphide iron 
formation units composed primarily of pyrite and pyrrhotite with minor sphalerite. 
Lithogeochemical results from previous geologic surveys, humus geochemistry and drilling 
indicates that these iron formations contain anomalous amounts of gold.

For the most part, the 1995 drilling program confirmed the nature of the Induced Polarization 
response. Hole T95-34 intersected banded pyrite in felsic tuffs over a 12.0 metre interval that 
contained visible gold and returned an assay of 10,457 ppb gold (0.34 troy oz/t) from the 312.0 to 
313.0 metre interval. Hole T95-35 intersected the same pyritic iron formation as T95-34 and 
returned assays up to 864 ppb gold. Holes T95-32, 33, 36, and 37 intersected similar sulphide iron 
formations which contained anomalous gold and zinc values.
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A Borehole PEM survey of holes T95-31,32, 33 and 37 supplied additional information about 
direction and dip of the sulphide iron formations. Holes T95-34, and 35 were investigated but 
found to be blocked at approximately 100 metre depth preventing surveying. Hole T95-32 was 
only partially surveyed due to caving at 200 metres. Conductors were interpreted 25 metres above 
hole T95-31 at a depth of 160 metres, and extending to the north and south. A weak PEM response 
at 120 metres in T95-32 was detected although the hole was surveyed with only the Z-axis probe. 
A weak response at 265 metres in T95-33 indicated a conductor updip to the south. At 90 metres 
depth in T95-37 a conductor is located updip and to the north with a second conductor located 
directly below the hole at 30 metres depth.

It is recommended that if any further drilling is anticipated the West Grid be recut and picketed and 
lines south of L3+OON be extended east to 13+OOE. Drilling should be targeted on the east -west 
trending fault structure located due south of T95-34 and several airborne E.M anomalies south of 
Cloudy Lake should be examined. In addition the sulphide horizons intersected by holes T90-5, 6, 
7 should be geologically mapped south to Pooh Lake.

The contacts of the outlier of the Grey Owl Batholith at the south-west corner of Doyle Lake and 
the quartz feldspar unit around L4+OOW, l +OOS on the North Grid should be geologically mapped 
and sampled.

Location and Access

The Sault property is located 84 kilometres north of Sault Ste. Marie, Ontario within the eastern 
half of Runnalls Township (Figure 1).

The property is accessible by a 60 kilometre logging road that intersects the Trans Canada Highway 
#17 sixty kilometres north of Sault Ste. Marie, 800 metres north of the Chippawa River bridge. 
Recent logging activities in Runnalls Township have increased road access to and about the 
property considerably since 1992. The Algoma Central Railway (ACR) and power lines are 
adjacent to the property. Alternate access is by float equipped fixed-wing aircraft based at 
Batchawana Bay or by helicopter from Sault Ste. Marie.

Property Description

The Sault property is comprised of 104 unpatented mining claims totalling approximately 1920 
hectares (Figure 1) summarised in Appendix l. As of 30 November 1995 all claims are in good
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standing and 100*54 interest is owned by Tri Origin Exploration Ltd. located at 15449 Yonge St., 
Suite 102, Aurora, Ontario, L4G l P3.

___ ___ __ ___ Previous Work by Other Companies

Past work in the vicinity of the Sault Property was limited in part due to poor access and mineral 
rights ownership of a large number of surrounding townships by the Algoma Central Railway 
(ACR).

In 1953 Jalore Mining Company Limited conducted an airborne survey over the map area. Banded 
oxide-facies iron formation was detected during ground follow-up of selected anomalies

Algoma Central Railway completed an airborne Electromagnetic Survey over the Batchawana 
Greenstone belt in 1962 and trenched several sulphide showings east of Doyle Lake.

In 1964 Rio Tinto completed ground geophysics, geology surveys and trenching over 19 
conductors identified from the ACR survey. Graphite and sulphide occurrences hosted within 
felsic volcanic and sedimentary rocks were confirmed in 14 of these conductors, within the Doyle 
Lake area. Eight conductors are within the current Tri Origin Property boundary and previous work 
by Rio Tinto defined elevated gold and copper values associated with three of these conductors. 
Anomalous gold, 0.01 ounce per ton Au across 45 ft., was detected from trenching a sequence of 
east-west trending acid to basic lava and sediments on Grid E-2, located immediately north-east of 
Doyle Lake.

Rio Tinto Conductor E-3 which was located in the northern portion of the property boundary, was 
underlain by schistose felsic volcanic rocks and assayed 0.01 ounce per ton Au and Q.07% Cu 
across 4 ft. Up to G.30% Cu across 25 ft. was reported from trenching on Grid F-2 (Tri Origin 
Exploration Ltd's North Grid), overlapping the volcanic/sedimentary rock contact.

Canex Aerial Exploration Ltd. drilled one hole into an airborne anomaly in 1966 in the northern 
portion of the property and intersected a pyrite-pyrrhotite-graphite conductor.

Geophysical Engineering completed two drill holes in 1975 to test airborne anomalies immediately 
north, and 1200 metres south-east of Doyle Lake. Both holes intersected pyrite and pyrrhotite 
hosted within felsic volcanic rocks.

In 1984 Manwa Exploration flew a Dighem airborne electromagnetic survey over Runnalls 
Township, outlining eight isolated conductors on the current property.
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In 1986 Granges Exploration Ltd. performed follow-up ground geophysics and geologic mapping on 
the airborne anomalies defied by the Manwa surveys. Seventeen drill holes were completed to test 
eighteen conductors. Ten drill holes were located within the confines of Tri Origin Exploration Ltd.'s 
property to test 5 separate conductors. Anomalous gold was detected on the West Grid in hole 86-13, 
with assays up to 5.5 g/t Au over 0.80 metres, in a carbonate-rich disseminated pyrite horizon within 
quartz-sericite schist located at the volcanic/sedimentary contact Four follow-up holes, 86-18, 19, 20, 
and 21 were drilled in the immediate area of 86-13 in an attempt to trace the auriferous sulphide zone. 
Up to 7 metres of massive sulphide, pyrite and pyrrhotite containing anomalous values in zinc and gold 
was intersected along a strike length of 150 metres, however gold values greater than 500 ppb at the 
volcanic/sedimentary contact were only detected in hole 86-19 which assayed 2.56 grams per tonne 
over 0.40 metres. The sulphide horizon coincided with a NNW trending airborne electromagnetic 
conductor which extended for 2400 metres.

The Ontario Geologic Survey flew an Airborne Electromagnetic Survey over the entire Batchawana 
Greenstone belt in 1990. Six isolated conductors were defined by the Aerodat Survey within the 
current property boundary. However, the survey was flown in an north-south direction, locally parallel 
to stratigraphy, and may have missed some anomalies. A regional lake sediment geochemical survey 
was also completed over the Batchawana Greenstone belt by the OGS.

^^^^^^—^^^^^—^^^^^^^^^—^^^—^^^^^——^^^^—^^^^—^^Regional Geology

The Sault property lies within the Batchawana Greenstone Belt of the Superior Province. This belt is 
an Archean-aged greenstone belt consisting of a thick succession of supracrustal rocks. The 
dimensions of the greenstone belt is roughly 40km x 20km and is bordered by Lake Superior in the 
west, Montreal River to the north, Goulais River to the east, and Harmony River to the south.

The area has been geologically mapped by Siragusa (1975, 1976), Grunsky and Arengi (1977), and 
Grunsky (1978). The area has been subdivided into an Early Precambrian Intrusive complex including 
migmatite, granodiorite and trondhjemite; and a supracrustal sequence that has been deformed and 
metamorphosed by later quartz monzonite stocks and plutons (figure 1). The supracrustal assemblage 
has been subdivided into a lowermost mafic to intermediate volcanic platform predominated by flows, 
overlain by felsic to intermediate rocks of pyroclastic through volcaniclastic derivation and capped by a 
thick sequence of clastic sedimentary rocks(Robinson, 1993).

The property straddles a north-west trending volcano-sedimentary contact which represents a major 
structural/stratigraphic break. The sequence dips steeply to the north-east and is overturned; tops are 
west to south-west. The volcano-sedimentary contact is characterised by a transitional facies change
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from felsic pyroclastic and volcaniclastic rocks to a clastic sedimentary dominated assemblage. The 
area is intruded by a north-west trending swarm of diabase dykes. Major north-east trending faults 
such as the Batchawana River and Montreal River faults offset stratigraphy resulting in significant 
geological changes across these faults.

—-—^^——^^—^^^—^^^———^—^^^—^^^^^—^^^^^^^—Property Geology

The Sault property is underlain by felsic volcanic and clastic sedimentary rocks, trending N 20" W to N 
60 0 W and dipping 70" north-east to vertical. The volcanic/sedimentary rock contact forms an arcuate 
trend which extends north-westerly along the western portion of the property approximately 300 
metres west of Doyle Lake (Figure 3). The property is bounded to the south-west by the Grey Owl 
Lake Stock, in addition an elongated apophyses or porphyritic felsic intrusive rock has intruded the 
felsic volcanic sequence near the regional volcano/sedimentary rock contact. Mafic volcanic rocks 
occur north and east of the property. Up to seven (7) stratabound chert-sulphide-bearing stratigraphic 
units are within the felsic volcanic rocks and one or more chert-sulphide-bearing units are within the 
overlying clastic sedimentary rocks.

Multiple north-west trending diabase dykes crosscut the stratigraphy. A major splay of the 
Batchawana River Fault crosses the south part of the property. Correlation of geological units 
southward across this fault is uncertain.

Felsic Volcanic Rocks

The property geology is predominantly underlain by a thin to thick bedded sequence of felsic tuff. The 
felsic volcanic sequence ranges in fragment size from fine ash tuff, crystal tuff to lapilli tuff. Quartz- 
plagioclasc-muscovitc schist and discrete disseminated to semi-massive sulphide zones occur within the 
felsic volcanic and sedimentary rock assemblage. Disseminated pink garnet, up to l-207o, and green 
amphibole (hornblende) porphyroblast and layers arc common accessory minerals within the felsic tuff.

Felsic lapilli tuff occurs south and east of Doyle Lake, extending northward to the property boundary. 
Fragments up to 12cm, hosted within a fine grained intermediate matrix are noted, and locally contain 
porphyroblastic aluminous mineral assemblage including garnet. Northeast of Doyle Lake, lapilli 
fragments are contained within a matrix of semi-massive to massive pyrite, which coincides with an 
airborne electromagnetic anomaly. Felsic tuff is quartz and sericite rich, and commonly contains quartz 
and/or feldspar crystal-rich layers. The felsic volcanic rocks grade westward and stratigraphically upward 
into a clastic sequence derived from tuff.
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Clastic Sedimentary Rock

Clastic sedimentary rocks regionally form a central sedimentary basin flanked by a mixed mafic to felsic 
volcanic base. Thin to thick bedded greywacke predominates the western portion of the property. 
Sedimentary rocks and felsic tuff interfingers adjacent to the Grey Owl felsic intrusion bounding the West 
grid.

The felsic volcanic and clastic sedimentary units (greywacke) are locally interfingered and display a westward 
facies change towards a clastic-dominant succession. Clastic sedimentary rocks are thin to thick bedded, dark 
grey to brown, fine grained and lack quartz or feldspar crystals. The greywacke unit has a light brown 
weathered surface and commonly contains ID-25% accessory biotite and chlorite. Up to 5"7o accessory 
andalusite occurs as 2 to 5 mm. subhedral porphyroblast forming bands and disseminations, in close 
proximity to a definite Induced Polarization anomaly at the north end of the West grid.

The sedimentary rocks are locally difficult to distinguish from felsic tuff. 

Iron Formation

Up to 7 or more semi-continuous chert and sulphide facies iron formation units have been identified on the 
property in outcrop, drill core and interpreted from Induced Polarization surveys.

On the North Grid iron formation subcrops along TL 1000 S/1100 E for in excess of 500 metres in length and 
>\0 metres in width. Grey to white microcrystalline quartz (chert) is intercalated with siliceous and locally 
sericitized felsic tuff. The chert matrix contains l to 507o pyrite, and lesser amounts of pyrrhotite as 
disseminations, veinlets and bands up to 10 cm wide. Accessory graphite, up to 4007o, has been reported from 
previous trenching and drilling by Granges, Canex Aerial and Rio Tinto. Anomalous gold up to 1663 ppb was 
detected front surface sampling. Previous trenching by Rio Tinto also encountered anomalous concentrations 
of Cu up to Q.30% across 25 feet. Pale pink to tab garnet, up to l "/o, occurs as an accessory mineral in a 
siliceous matrix. Garnet in iron formation is optically different than garnet within felsic tuff.

Iron formations in the area of L23N, 26+50E on the Doyle Lake Grid outcrop along a logging trail known as 
Chapman's Road at the east end of Doyle Lake. Composed of banded to 0.5 metre massive pyrite horizons 
surface assays have returned values up to 133 ppb gold. Two further iron formations located south of Doyle 
Lake were intersected by diamond drill holes T90-5 to l which intersected several banded to massive pyrite 
horizons that do not outcrop on surface. The iron formations discovered are similar to the iron formation at 
TL10+OOS

On the West Grid drilling has intersected at least two distinct iron formations. With overturned geology, and 
tops west to south west, the first mineralization appears to be banded and massive pyrite horizons up to 7.0 
metres thick in a felsic tuff followed by 50 metres of interbedded felsic tuffs and graywacke, then a 2.0 metre 
thick unit of massive pyrrhotite overlain by purple grey well banded graywacke. Anomalous gold values up to 
49.9 g/t gold have been found in the area of the pyrite horizon.
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Grey Owl Felsic Intrusive Rocks

The Grey Owl felsic intrusive stock forms a pronounced topographic high bounding the volcano- 
sediincntary sequence along the western margin of the property. The felsic intrusive rocks are most 
commonly massive lo foliated, medium grained, granodiorite and trondhjemite. A small felsic intrusive 
stock occurs within the felsic volcanic succession between the West grid and the Doyle Lake grid, and a 
second felsic intrusive stock occurs immediately north of the north-eastern boundary of the property.

Diabase Dykes

The volcano-sedimentary sequence is crosscut by a north to north-west trending swarm of diabase dykes, 
generally aligned subparallel to stratigraphy. The diabase dykes form large topographic ridges and 
remnant volcano-sedimentary country rock is generally preserved along dyke margins. The diabase dykes 
arc locally porphyritic with up to 5 cm subhedral to anhedral plagioclase porphyroblasts, commonly 
epidote altered. The dyke matrix is fine to medium grained, dark grey to green, and massive to ophitic 
tcxturcd. Up to l to 3Yo fine disseminated pyrite is a common accessory mineral. The dykes were 
generally non-magnetic in hand specimen.

Previous Work by Tri Origin Exploration Ltd.

In late 1989 Tri Origin Exploration Ltd. staked 100 claims in the east central portion of Runnalls 
Township. In the spring of 1990, Tri Origin Exploration Ltd. completed 33 kilometres of linecutting, 
reconnaissance and detailed geologic mapping, prospecting and 25.6 kilometres of Induced 
Polarization geophysics. Seven BQ diamond drill holes, T90-1 to 7, totalling 903.5 metres targeting IP 
responses, were completed on the property (Figures 2 and 3).

Holes T90-1 to 3 targeted a 2 kilometre IP anomaly coincident with the 1986 Granges drilling, holes 
86-13 (5.5 g/t gold over O 80 metres), 18 to 21. Located between L12N, 3+OOE to L7S, 3+50E the 
holes identified several massive sulphide zones extending over 10 metres in thickness. A sample of 
intermediate tuff with irregular clots and stringers of pyrite and pyrrhotite in T90-3 assayed 7200 ppb 
gold over O 53 metres. T90-4 was targeted on a 700 metre DP anomaly roughly paralleling the creek at 
L17N, 6+OOE to LI IN, 7+OOE. Due to rugged topography the hole was drilled down dip and 
intersected a semi-massive pyrite from 85.6 to 86.3 metres. The unit assayed 27 ppb gold.

Holes T90-5 through 7 were drilled on the Doyle Lake Grid south of Doyle Lake targeting several IP 
anomalies. T90-5 intersected 3 metres of sulphide mineralization in a sericite schist but did not return 
significant assays. T90-6 and 7 targeted an IP anomaly 300 metres west of T90-5 . T90-6 intersected
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two massive to semi-massive pyrite iron formations with pyrrhotite while T90-7 intersected 22 metres 
of banded pyrite.

In the summer of 1992, Tri Origin Exploration Ltd. completed an additional 60 kilometres of 
linecutting and detailed geologic mapping, 40 kilometres of Induced Polarization survey, and staked an 
additional two claims. In the late fall eleven trenches (approximately 100 x 5 metres) were excavated 
over six Induced Polarization responses exposing the pyrite, pyrrhotite iron formation. These 
formations appear as banded to massive pyrite and pyrrhotite layers up to 3.0 metres thick extending 
over 10's of metres. Forty-eight preliminary rock samples were taken from nine trench areas and 
assayed for Au. Anomalous gold values were obtained in 3 trench areas, ranging up to 3.40 grams per 
tonne.

In early 1993 two more mining claims were staked and a humus geochemistry sampling program was 
completed over areas surrounding the Induced Polarization responses delineated in the 1990 and 1992 
geophysical surveys. Samples were analysed for Cu, Pb, Zn, and Au. Results were generally low, e.g. 
14 ppb gold at L6N, 4+50E was the highest gold assay returned. Zinc was found to be the most 
responsive element and anomalous results of zinc and lead when contoured were found to be 
associated with the IP responses/iron formations. In some cases the high zinc responses were found to 
be offset from the IP anomalies. High zinc levels between L6E, 8+25S and L14E, 9+OOS were found 
between the iron formation along 10+OOS and the IP response at 7+25S (later found to be caused by a 
graphite shear). The reasons for this offset are unknown.

During the late summer of 1993 a program of twelve (12) BQ diamond drill holes, T93-8 to 19, 
totalling 2477 metres and some reconnaissance geology were completed (Figure 3). Holes T93-8 
through 12 were targeted on IP anomalies located on the Doyle Lake Grid north of Doyle Lake. T93- 
8 and 9 intersected graphite (confirming Granges hole 86-6) while T93-10 to 12 intersected the down 
dip extension of the iron formation targeted by Granges hole 86-9 and the 1992 trenches TR92-3 and 
TR92-4. Surface assays of up to 1900 ppb gold were not duplicated by the drilling.

Holes T93-13 through 19 were targeted on IP anomalies located on the West Grid. T93-13 was 
targeted on a 400 metre IP anomaly centred around L27N, 6+50E and intersected 5 metres of banded 
S-7% pyrrhotite, in a interbedded felsic tuff graywacke unit. The remaining holes, targeting the main 
IP anomaly drilled by Granges in 1986, intersected at least two separate iron formations. T93-15 
intersected finely banded to massive pyrite from 104.4 to 124.9 metres, three one metre samples of 
which assayed 1941, 1149 and 960 ppb gold. These results confirmed samples taken from TR9, 
located 50 metres south and up dip, which assayed up to 1200 ppb gold. T93-16 was targeted on the 
iron formation down dip of Granges holes 86-13, and 18 which both intersected massive sulphide units 
over 6 metre intervals, but intersected a diabase dyke at the projected iron formation horizon.

10
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T93-17 was targeted below T90-2 but the projected iron formation horizon was cut off by a diabase 
dyke. T93-18 and 19 were located at the south and north ends of the IP anomaly respectively. T93-18 
failed to intersect the anomaly while T93-19 intersected 2.6 metres of massive pyrrhotite with trace 
pyrite.

From June 29 to August 12, 1994; 11 BQ diamond drill holes were completed totalling 2591 metres. 
A total of 213 core samples were taken. As the program progressed it was felt that the analysis of core 
samples for copper, lead and zinc was non-productive so assaying was restricted to gold. Due to 
several of the previous drilling program holes having been "dyked out" by diabase a small program of 
magnetic surveys was completed around proposed drilling sites to attempt to determine the location 
and orientation of diabase dykes. Generally lines were spaced at 100 metres with 10 metre stations. 
The survey indicated some major diabases, however was not responsive enough to determine the 
location of all the local diabase dikes. Several smaller dikes, 1-10 metres, were missed and some large, 
10+ metre, dikes produced little or no magnetic signature.

In addition several days were spent examining the property geology between TL8E, L13N to L2N to 
the east, to determine the location and economic potential along the margin of the small Grey Owl 
granodiorite off-shoot and the felsic volcanics. Surveying was completed using a hip chain and 
compass. Very little outcrop was discovered however the contact between the granodiorite and the 
pyroclastic rocks appears to be a topographic low l fault, represented on surface as a small creek 
flowing south out of the south-west corner of Doyle Lake.

In addition to samples taken for gold assaying 26 samples of representative lithologies were taken for 
whole rock analysis results of which confirmed the geological interpretation of field mapping.

Several of the iron formations uncovered by the 1992 trenching program were further exposed by 
pulling back the edges of trenches TR9 through 11. In addition the initial Granges discovery at LOS, 
4+OOE ( Holes 86-13, 18 through 21) was trenched.

The 1994 diamond drill program targeted, in the case of holes T94-19 through 28, previously drilled IP 
anomalies (Figure 3). Hole T94-29 investigated an IP anomaly that had not been drilled previously 
while T94-30 was targeted to intersect the iron formation discovered and drilled by Geophysical 
Engineering (hole 75-1) in 1975. The first seven holes (T94-20 through T94-26 inclusive) were drilled 
on the West Grid to investigate at depth the iron formation intersected by holes T90-l,2, and 3, and 
T93-14 through 19. Holes T94-27 and T94-28 were targeted on the northern extension of the iron 
formation trending from L13E to L7E along TL10S that had been intersected previously by holes T93- 
10, 11 and 12.

11
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T94-20 was drilled to fill in the geology between holes T93-16 and T93-17 which intersected diabase 
at the sulphide iron formation horizons, and investigate the 3 zones of pyrite-pyrrhotite iron formation 
found in Granges hole 86-21. On surface the iron formation was covered by overburden or, where 
trenched in TR92-12, displaced by diabase. T94-20 intersected a massive pyrite iron formation at a 
depth of 130. l to 134.0 metres but entered a diabase dyke from 136.0 to 181.07 which obscured the 
remainder of the target.

T94-21 was drilled 200 metres north of T94-20 and entered diabase. After 127 metres the hole was 
abandoned.

194-22 was moved 45 meters west of T94-21 and targeted the down dip extension of the iron 
formation found in trench TR92-11 which assayed up to l. l g/t gold. The hole intersected a massive 
white, coarse grained quartz vein from 70.4 to 85.00 metres that contained visible gold. A one metre 
sample from 80 to 81 metres assayed 49582 ppb gold (1.454 oz/t). From 85.0 to 107.8 metres the 
hole intersected a serialized well banded felsic tuff with pyrite in wisps and lenses. Five metres of this 
unit have been sampled to date and produced no significant gold values. No massive iron formation 
was intersected by this hole.

T94-23 was drilled 300 metres north of T94-22 and 21 targeted to investigate at depth the iron 
formations intersected by T90-2, T93-17, T93-15, and T90-3 and uncovered in trench TR92-9 which 
returned assays up to 1200 ppb gold. T94-23 intersected massive pyrite with minor pyrrhotite from 
240.7 to 247. l which returned assays averaging 1246 ppb. gold (0.036 oz/t) over 7.0 metres. The 
hole continued through a further l .2 metres of banded wispy J-3% pyrite in a serialized well banded 
felsic tuff Centimetre scale pyrite-pyrrhotite bands were intersected over the next 50 metres in 
interbedded graywacke and felsic tuff and at 298.0 to 300.0 a massive pyrrhotite-pyrite band was 
intersected. Banded pyrite and pyrrhotite occur over the next 0.5 metre in a well banded greywacke 
mixed with felsic tuff

T94-24 was 200 metres north of T94-23 and was drilled to intersect the iron formation intersected by 
T90-3, T93-15 and TR92-9 which averaged l .2 g/t gold over several metres. T94-24 intersected 
banded to massive pyrite with chlorite from 274. l to 277.4 metres. The highest assay returned was 
552 ppb Au from 265-266 metres, in a banded felsic tuff with J-2% pyrite clots.

T94-25 was drilled at the same location as T94-20 to attempt to intersect the iron formation displaced 
by the diabase in T94-20. Due to topography it was impossible to move the hole farther east than the 
site of T94-20. The hole cut the targeted horizon but failed to intersect the iron formation.

T94-26 was drilled directly between T93-16 and 18 and below T90-1. It intersected several diabase 
dykes but failed to located the targeted iron formation.
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On the North Grid T94-27 was drilled 350 metres north of T93-10 to determine if the economic 
potential of the iron formation found in T93-10, 11,12 and TR92-3 and 4, increased to the north. 
Only one narrow 0.6 metre horizon of banded pyrrhotite, pyrite was intersected at 105. l metres. T94- 
28 was spotted a further 400 metres north of T94-27 and intersected banded and massive pyrite over 
9. l metres. Sampling produced no significant gold values.

T94-29 targeted an IP anomaly between L13E to L16E, 2+OOS. A creek and beaver pond at the west 
end of Stunted Lake and the previous drilling by Granges holes 86-7 and 86-8 which intersected up to 
5.4 metres of graphitic pyritic sediment led to the hole being spotted at the south end of the IP 
anomaly. T94-29 intersected 13 metres of shearing composed of brecciated intermediate tuffs with 
graphite-chlorite units. No significant assays were found by sampling.

T94-30 targeted the sulphide iron formation and IP anomaly located at the east end of Doyle Lake. 
The iron formation outcrops on Chapman's Road, was previously trenched by Algoma Central Railway 
(1962), the northern extension drilled by Geophysical Engineering, hole 75-1. Surface sampling in 
1992 returned values up to 133 ppb gold. Hole T94-30 intersected pyrite and pyrrhotite banding from 
71.5-78 metres. Assays of one metre intervals of the iron formation returned no significant results.

On the West Grid Borehole PEM results of the 1993 and 1994 diamond drill holes, from north to 
south indicated:

a conductor is above and north of T93-14;
no conductors around T94-24;
a conductor is above and south of T93 -15;
T94-23 intersects the upper edge of a conductor at 300 metres;
T94-17 intersects the lower edge of a conductor located above and to the north at 150
metres, and an in hole conductor below and north at 110m. indicating the potential for
a conductor between T93-17 and T93-15 but below T94-23;
in T94-22 the conductor appears sheared at 95 metres and is located above and below
the hole,
conductor presumed above and south at 180 metres in T94-20 but the direction is
weak;
conductor in T94-25 as per T94-20;
conductor is above and south of T93-16;
the edge of the conductor is above and north of T94-26 indicating the potential for a
conductor between T93-16 and T94-26; and
the centre to the source of the conductor in T93 -18 is to the south.
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On the Doyle Lake Grid the PEM survey indicated:

a conductor above and north of T93-12;
a conductor above and north at 180 metres and below and north at 200 metres in T93-
11;
a conductor above and presumably north at 125 m. and in-hole at 165 m. in T93-10;
three conductors, two below and south of T94-27;
conductors below and north at 110 m. with good depth indication, and above and
south at 210 m. in T94-28;
a significant depth conductor in T94-29; and
conductors below and north at 70 m. and above and north at 100 m. in T94-30.

Hole T94-29 was not completely surveyed due to blockage in the hole. 

____________________________Present Work by Tri Origin Exploration Ltd.

From July 13 to August 21, 1995; 7 BQ diamond drill holes were completed totalling 2082 metres 
(Figure 3). A total of 182 core samples were taken and analysed for gold content using fire assay 
techniques by Swastika Labs, Swastika, Ontario. Twenty-eight of the samples were also analysed for 
Cu, Pb, and Zn using standard Atomic Absorption techniques.

Diamond Drilling Program

The 1995 diamond drill program targeted, in the case of holes T95-31, 32, 33 and 37, the pyritic iron 
formation intersected in holes T94-23 and T93-15. Holes T95-34, 35 and 36 investigated the down 
dip extension of the iron formation intersected in holes 86-13, 18, 19, 20, and 21, as well as the PEM 
conductor indicated in T93-16. Collar casings were left in place capped and labelled, however the 
1995 Borehole PEM Report indicates T95-32, 34, and 35 have caved in a fault zone in the upper 
portions of the holes.

14

1995 Report ot'Woik, Sault Project 
Tri Origin Exploration Ltd.



conductor at a depth 90 metres centred updip and to the north. A weak response at 30 metres may 
indicate the upper contact of the conductor indicated in the PEM survey of T95-31.

Borehole PEM Geophysics Survey

The results of the 1995 Pulse PEM survey completed by Crone Geophysics and Exploration Ltd. are 
enclosed in Appendix 4 and summarised below.

Survey Staff

The drilling program was supervised by R.A.Campbell, 3277 Golden Eagle Dr., Burlington, Ontario, 
Michael J. Perkins, 514 Crawford St., Toronto, Ontario, and Anthony Plackett, RR6 Sault Ste Marie, 
Ontario.

Drilling was completed by Ste Lamberts Drilling Company Ltd., CP473 Valleyfield, Quebec with the 
following crew:

Germain Proux Foreman
Bertha Fontaine Cook
Jimmy Proux Driller
Claude Bourgeles Driller
Alain Marcil Driller
Carol Asselin Driller

The Borehole PEM survey was completed by Kevin Ralph, Crone Geophysics and Exploration Ltd.

Michael J. Perkins 
30 November 1995

- 2V- '//

(-^

19

1995 Report ofWofk. Sault Projccl 
Tri Origin Exploration Ltd.



References

Granges Exploration Ltd. 1986, Work done by Granges 
Exploration Ltd. on the Runnalls Claim Group situated 
in Runnalls Township, Sault Ste. Marie Mining District, 
Ontario, Ontario Geological Survey Assessment File 
Report.

Grunsky, E.C. 1981, Geology of the Grey Owl Lake 
Area, District of Algoma, Ontario Geological Survey 
Report 205.

Grunsky f E.C., McAuley, James and Van Steenburgh, 
Robin, 1979, Grey Owl Lake Area, District of Algoma, 
Ontario Geological Survey, Preliminary Map P.2231, 
Geological Series, Scale 1:15,840.

Lien, H.O. 1964 A .C.R. Project 1963, Ground Geological 
Survey for Rio Tinto Canadian Exploration Ltd., Ontario 
Geological Survey Assessment File Report 63A.445.

Mertens, R. andMacNeil, J. 1991, Technical and 
Logistical Report for the Induced Polarization Survey, 
Doyle Lake, Batchawana, Ontario, for Tri Origin 
Exploration Ltd.

Meyer t D.A. and Perkins, rt.J. 1 99O, Report on 
Geological Mapping and Geophysical Survey for Tri 
Origin Exploration Ltd;, Sault Ste. Marie Project, 
Doyle Lake.

Robinson, D.J. 1993 Geological report on the Sault 
Project, Runnalls Township for Tri Origin Exploration 
Ltd.

Smith, P. 1984, Report on Dighem III Survey Airborne 
E.M., Resistivity, Magnetic and V.L.F. Surveys, 
Batchawana Area Ontario for Manwa Exploration Services 
Ltd.

Siege!, H.O. and Lien, H.O. 1963, Report on ground 
Geophysical and Geological Surveys on A.C.R. option 
Twp. 25, Range XV, Ontario for Rio Tinto Canadian 
Exploration Ltd., Ontario Geological Assessment File 
Report.

Valliant, R.I. 1991, OMIP Report, Describing 
Reconnaissance Prospecting, Geological and Induced 
Polarization Surveying and Diamond Drilling, Sault 
Project, Sault Ste. Marie, Ontario.
1995 Report ol Work. Saull Projccl 
Tri Origin Exploration Ltd.



CERTIFICATE of QUALIFICATION

I, Michael James Perkins, currently living at 514 Crawford Street, Toronto, Ontario, certify the 
following:

1. I currently hold two diplomas in Exploration Geology obtained in 1982 and 
1983 at Sir Sandford Fleming College.

2. I have completed three years towards a BSc. in geology at the University of 
Toronto.

3. I have been employed as an exploration geologist for the past 11 years.

4. I was present on the property during the periods covered, and completed or 
supervised all work covered in this report.

5. I am a member of the Prospectors and Developers Association of Canada 
and the Porcupine Mining Association.

Michael J. Perkins 
30 November 1995
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I hereby make the following statements:

1. My name is Robert Anderson Campbell, and I am a Consulting Geologist retained by RAG 
Geological Consultants Inc. My business address is 3277 Golden Eagle Dr.. Burlington, 
Ontario, L7M 2S4.

2. I have received the following degrees in the Geological Science:

B.A. 1978 University of California at Santa Barbara, Santa Barbara,
California

M.Sc. 1985 University of Western Ontario, London, Ontario

3. I have been practising my profession for over thirteen years.

4. I am a member of the Prospectors and Developers Association of Canada.

5. I have neither received nor do I expect to receive any interest, direct or indirect, in Tri 
Origin Exploration Ltd.

Dated at Burlington, Ontario

30 November 1995 

Robert Anderson Campbell
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Survey Area: West Grid Property
Sault Ste. Marie, Ontario

Survey Type: 3D Borehole PEM Survey

Survey Holes: T9531,T9532,T9533
T9534,T9535,T9537

Survey Operator: Kevin Ralph 

Survey Period: September 1-4,1995



Crone Geophysics A Exploration Ltd.

INTERPRETATION

Introduction:

Crone Geophysics A Exploration Ltd. performed a 3-D Pulse EM 
Borehole Survey for Tri Origin Exploration on the West Grid Property North 
west of Sault Ste Marie, Ont during the period Sept. l- 4, 1995. A description of 
the Pulse EM system parameters can be found in the appendix. The survey was 
done utilizing a collar loop for each hole with the locations depicted on the 
accompanying plan map. A time base of 16.67 ms and a ramp time of l .5 ms were 
used for all holes.

Interpretation:

T9531 - The Z component shows a 13 channel off hole response centered near
160m. The probable cause is a moderate conductor approximately 25 m. 
away at this point. The X response indicates the conductor is located 
above the hole (updip). The Y response is very weak and displays 
no definitive crossover. The conductor then must be centered directly 
above the hole and extends both to the North and South.

T9532 - A very small inhole response is evident at 120m. This could probably 
represent a 'splash' of sulphides in the hole.

T9533 - A 12 channel edge type response is evident at 265 m. corresponding with a 
minor sulphide intersection at this point. The XY response indicates the 
conductor extends updip and to the South.

T9537 - This borehole displays a strong 20 channel edge type response due to a 
highly conductive unit whose bottom edge has been intersected at 
approximately 90 m. The XY response indicates the conductor unit is 
centered updip and to the North.
A 12 channel ^ l -) response is evident in the X component at ~ 30 m 
indicating the presence of a conductor below the hole. This is probably the 
top edge of the conductor seen in T9531. No Z response is evident as the 
conductor at 90 m. hides the response from the weaker conductor. No Y 
crossover is evident suggesting the unit is centered directly below the hole.

ly Submitted,

Geophysicist
Crone Geophysics A Exploration Ltd.

Interpretation Report
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LOGISTICS REPORT

Introduction

This field report covers the survey procedure and parameters for the 3- 
Dimensional Borehole Pulse EM Survey carried out for Tri Origin Exploration on 
the West Grid Property near Sault Ste Marie, Ontario. A total of 6 holes were 
dummied with 4 holes surveyed using a collar transmit loop during the period of 
Sept. l-4, 1995.

Survey Equipment

The equipment used was a Crone Pulse Em system including a 4.8 kW 
transmitter, a 11 HP Motor Generator, an axial component (Z) probe and a cross- 
component (XY) probe.

Survey Procedure

Normal procedure in borehole surveys is to "dummy" probe the holes first 
to determine if they can be safely surveyed. Separate passes are then made down 
the hole using the Z and XY probes in order to produce the 3D measurement of 
the secondary EM field. The correction for the XY probe rotation as it moves 
down the hole is done using the measurement of the primary field from the "PP" 
channel, applying a "cleaning" algorithm to remove most of the secondary field 
contamination, and comparing this to theoretical values. To calculate the 
theoretical PP requires knowing the coordinates of the loop and hole, and the hole 
deviations.

A second method of rotation correction involves the use of an optional 
attachment, or "orientation tool", for the XY probe. The attachment uses 
dipmeters to calculate the probe rotation and hole inclination (but not the 
azimuth). The standard "PP" method is as effective as the dipmeter attachment 
except where very strong in-hole conductors are encountered, and where the 
primary field vector points nearly parallel to the hole. The orientation tool 
eliminates concern over transmit loop location.

In the West Grid case, the orientation tool was used for rotation 
correction and the results confirmed using the standard "PP" method.

Logistics Report
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Operator Journal

Time Period. September l - September 4. 1995

Sept. 1: Travel from Sudbury to Property. Carried some gear to hole setup in 
pm.

Mobilization/Survey day charge

Sept 2 : Dummied holes T9534 and T9535. These holes were blocked at ~ 160 
- 180 m. A considerable amount of time was taken in an attempt to 

clear blockage but to no avail. Heavy rains caused the trip back out 
with the gear to be extremely long and tedious. Dummied hole T9532 to 

~ 400 m. and laid collar loop.
Full Survey Day Charge

Sept 3: Surveyed T9532 to 200 m with Z probe at which point the hole caved 
in and probe became stuck. Probe was retrieved and further attempts 
to clear this blockage were futile. No XY was attempted. Dummied 
T9533, laid collar loop and surveyed hole with both probes. Picked up 
both loops.

Full Survey Day Charge

Sept.4: Dummied holes T9531 and T9537 laid collar loop for
each hole and and surveyed both holes with both probes.

Full Survey Day Charge

bmitted,

KevimF
Geophysicist
Crone Geophysics A Exploration Ltd.

Logistics Report
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CRONE PULSE EM SYSTEM

SYSTEM DESCRIPTION

The Crone Pulse EM system is a time domain electromagnetic method (TDEM) that utilizes an 
alternating pulsed primary current with a controlled shut-off and measures the rate of decay of the induced 
secondary field across a series of time windows during the off-time. The system uses a transmit loop of 
any size or shape. A portable power source feeds a transmitter which provides a precise current waveform 
through the loop. The receiver apparatus is moved along surface lines or down boreholes.

The transmitter cycle consists of slowly increasing the current over a few milliseconds, a constant 
current, abrupt linear termination of the current, and finally zero current for a selected length of time in 
milliseconds. The EMF created by the shutting-off of the current induces eddy currents in nearby 
conductive material thus setting-up a secondary magnetic field. When the primary field is terminated, this 
magnetic field will decay with time. The amplitude of the secondary field and the decay rate are 
dependent on the quality and size of the conductor. The receiver, which is synchronized to the off-time of 
the transmitter, measures this transient magnetic field where it cuts the surface coil or borehole probe. 
These readings are across fixed time windows or "channels".

SYSTEM TERMINOLOGY

Ramp Time
"Ramp time" refers to the controlled shut-off of the transmitter current. Three ramp times are 

selectable by the operator, 0.5ms, 1.0ms, and 1.5ms. By controlling the shut-off rather than having it 
depend on the loop size and current ensures that the same waveform is maintained for different loops so 
data can be properly compared.

The 1.5ms ramp is the normally used setting for good conductors. It keeps the early channel 
responses on scale and decreases the chance of overload The faster ramp times of 1.0ms and 0.5ms will 
enhance the early time responses. This can be useful for weak conductors when data from the higher end 
of the frequency spectrum is desired.

Time Base
Time base is the length of time the transmitter current is off (it includes the ramp time). This also 

equals the on time of the current. Eight time bases are selectable by the operator. They include the original 
time bases used in the analog system as well as time bases to eliminate the effects of powerline 
interference. The eight time bases are as follows: compatible to analog Rx: 10.89ms, 21.79ms; 60hz 
powerline noise reduction: 8.33ms, 16.66ms, A 33.33ms; 50hz powerline noise reduction: 10.00ms, 
20.00ms, Se. 40.00ms

Since readings are taken during the off cycles, the time base will have an effect on the receiver 
channels. Normally, a standard time base is selected for the type of system and survey being used, but this 
can be changed to suit a particular situation. A longer time base is preferred for conductors of greater time 
constants, and in surveys such as resistive soundings where more channels are desired.

Zero Time Set
The term "zero time set" or "ZTS" refers to the starting point for the receiver channel 

measurements. It is manually set on the receiver by the operator thus allowing adjustments for the ramp 
times and fine tuning for any fluctuations in the transmitter signal.
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Receiver Channels
The rate of decay of the secondary field is measured across fixed time windows which occupy 

most of the off-time of the transmitter. These time windows are referred to as "channels". These channels 
are numbered in sequence with "l" being the earliest. The analog and datalogger receivers measured eight 
fixed channels. The digital receiver, being under software control, offers more flexibility in the channel 
positioning, channel width, and number of channels.

PP Channel
The PBM system monitors the primary field by taking a measurement during the current ramp 

and storing this information in a "PP channel". This means that data can be presented in either 
normalized or unnormalized formats, and additional information is available during interpretation. The 
PP channel data can provide useful diagnostic information and helps avoid critical errors in field polarity.

Synchronization
Since the PBM system measures the secondary field in the absence of the primary field, the 

receiver must be in "sync" with the transmitter to read during the off-time. There are three 
synchronization methods available: cable connection, radio telemetry, and crystal clock. This flexibility 
enhances the operational capabilities of the system.

SURVEY METHODS

The wide frequency spectrum of data produced by a Pulse EM survey can be used to provide 
structural geological information as well as the direct detection of conductive or conductive associated ore 
deposits. The various types of survey methods, from surface and borehole, have greatly improved the 
chances of success in deep exploration programs. There are eight basic profiling methods as well as a 
resistivity sounding mode.

Moving Coil
A small, multi-turn transmitter loop (13.7m diameter) is moved for each reading while the 

receiver remains a fixed distance away. This method is ideal for quick reconnaissance in areas of high 
background conductivity.

Moving Loop
Same as Moving Coil method, but with a larger transmit loop (100 to 300 meters square). This 

method provides deeper penetration in areas of high background conductivity, and works best for 
near-vertical conductors. This method can be used in conjunction with the Moving In-loop survey for 
increased sensitivity to horizontal conductors.

Moving In-Loop
A transmit loop of size 100 to 300 meters square is moved for each reading while the receiver 

remains at the center of the loop. This method provides deep penetration in areas of very high 
background conductivity, and works best for near-horizontal conductors. It can be used in conjunction 
with the Moving Loop survey.

LargeIn-Loop
A very large, stationary transmit loop (800m square or more) is used, and survey lines are run 

inside the loop. This mode provides very deep penetration (700m or more) and couples best with shallow 
dip conductors (-^45 deg.) under the loop.
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Deepem
A large, stationary transmit loop is used, and survey lines are run outside the loop. This mode 

provides very deep penetration, and couples best with steeply dipping conductors ^45 deg.) outside the 
loop.

Borehole (Z Component only)
Isolated Borehole: A drill hole is surveyed by lowering a probe down a hole and surveying it with 

a number of transmit loops laid out on surface. The data from multiple loops gives directional information 
on the conductors.

Multiple Boreholes: One large transmit loop is used to survey a number of closely spaced holes. 
The change in anomaly from hole to hole provides directional information. 
These methods have detected conductors to depths of 2500m from surface and up to 200m from the hole.

3-D Borehole
Drill holes are surveyed with both the Z and the XY borehole probes. The X and Y components 

provide accurate direction information using just one transmit loop.
Since the probe rotates as it moves down the hole a correction is required for the X-Y data. This 

is accomplished in one of two ways. The standard approach is to use the measurement of the primary field 
from the "PP" channel, apply a "cleaning" algorithm to remove most of the secondary field contamination, 
and compare this to theoretical values. The amount of probe rotation is then calculated, and the correction 
can be made. The second method involves the use of an optional orientation device for the X-Y probe 
which is produced in co-operation with IFG Corp. This attachment uses dipmeters to calculate the probe 
rotation.

Underground Borehole
Underground drill holes can be surveyed in any of the above mentioned borehole methods with 

one or more transmit loops on the surface. Near-horizontal holes can be surveyed using a push-rod system.

Resistivity Soundings
By reading a large number of channels in the centre of a transmit loop it is possible to perform a 

decay curve analysis giving a best-fit layer earth model using programs such as ARRTI or TEMDC

EQUIPMENT

Transmit Loops
The PEM system can operate with practically any size of transmit loop, from a multi-turn 

circular loop 13.7m in diameter, to a l or 2 turn loop of any shape up to l or.2 kilometers square using 
standard insulated copper wire of 10 or 12 gauge. The multi-turn loop is made in two sections with screw 
connectors. The 10 or 12 gauge loop wire comes on spools in either 300m or 400m lengths. The spools 
can be mounted on packframe winders for laying out or retrieving.

Power Supply
The PEM system normally operates with an input voltage from 24v to 120v. Modifications have 

recently been made to increase the power to 240 volts. The maximum current is still 20 amps. For low 
power surveys a 20amp7hr 24v battery can be used. The power supply requires a motor generator and a 
voltage regulator to control and filter the input voltage to the transmitter.

Specifications: PEM Motor Generator
- 4.5 hp Wisconsin, (2 kw) - 11 hp Honda (4 kw); 4 cycle engine
- belt drive to D. C. alternator
- cable output to regulator
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- maximum output: 120v, 20amp (2 kw); 240v, 20amp (4 kw)
- fuse type overload protection
-steel frame
- external gas tank
- unit weight: 33kg (2 kw); 52kg (4 kw)
- opdonal packframe
- wooden shipping box
- shipping weight: 47kg (2 kw); 80kg (4 kw)

Specifications: PEM Variable Voltage Regulator
- selectable voltage between 24v and 120v or 48v and 240v
- 20amp maximum current
- fuse and internal circuit breaker protection
- cable connections to motor generator and transmitter
- anodized aluminum case
- unit weight 10kg; shipping weight 18kg
- padded wooden shipping box

Transmitter
The transmitter controls the bi-polar on-off waveform and linear current shut-off ramp. The latest 

2000w PEM Transmitter has the following specifications:

Specifications: PEM Transmitter
- time bases: 10.89ms, 21.79ms, 8.88ms, 16.66ms, 33.33ms, 10ms, 20ms, 30ms
- ramp times: 0.5ms, 1.0ms, 1.5ms
- operating voltage: 24v to 120v (2 kw); 48v to 240v (4 kw)
- output current: 5amp to 20amp
- monitors for input voltage, output current, shut-off ramp, tx loop continuity, instrument temperature, 
and overload output current

- automatic shut-off for open loop, high instrument temperature, and overload
- fuse and circuit breaker overload protection
- three sync modes: 1) built-in radio and antenna

2) cable sync output for direct wire link to receiver or remote radio
3) connectors for the crystal clock

- anodized aluminum case
- opdonal packframe
- unit weight 12.5kg; shipping weight 22kg
- padded wooden shipping box

Receiver
The receivers measure the rate of decay of the secondary field across several time channels. Three 

types of receivers are available with the PEM system: Analog Rx, Datalogger Rx, and Digital Rx. The 
Analog Rx and Datalogger Rx read eight fixed time channels while the Digital Rx, under software 
control, offers a variety of channel configurations. The Digital Rx has been used in the field for contract 
surveys since 1987.

Specifications: Digital PEM Receiver
- operating temperature -400C to 500C
- optional packframe
- unit weight 15kg; shipping weight 25.5kg
- padded wooden shipping box
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Hardware:
- 24v rechargeable gel cell battery supply
- two CMOS microprocessors (NSC800)
- alphanumeric keyboard
- 2 x 16 character cold weather display
- 16 x 40 character (256 x 128 pixels graphic) display
- 64k byte solid state memory storage
- cable, radio or crystal clock synchronization
- RS-232 serial I/O 
Sampling process features:
- 16 bit A/D conversion
- digital recording of data in nano-tesla/sec
- rejection of atmospheric noise samples based on digital threshold detection
- automatic gain control to optimize receiver signal to noise ratio

Menu driven operating software system offering the following functions:
- controls channel positions, channel widths, and number of channels using a basic slice of 4.5msec
- time bases: 10.89ms, 21.79ms, 8.88ms, 16.66ms, 33.33ms, 10ms, 20ms, and 30ms
- ramp time selectable in 4.5msec steps
- sample stacking from 512 to 65536
- scrolling routines for viewing data
- graphic display of decay curve and profile with various plotting options
- routines for memory management
- control of data transmission
- provides information on instrument and operating status

Sync Equipment
There are three modes of synchronization available; radio, cable, and crystal clock. The radio 

sync signal can be transmitted through a booster antenna from either the PEM Transmitter internal radio 
or through a Remote Radio.

Specifications: Sync Cable
- 2 conductor, 24awg, Teflon coated
- approx. 900m per aluminum spool with connectors

Specifications: Remote Radio
- operating frequency 27.12mhz
- 12v rechargeable gel cell batter)' supply
- fuse protection
- sync wire link to transmitter
- coaxial link to booster antenna
- anodized aluminum case
- unit weight 2.7kg

Specifications: Booster Antenna
- 8m, 4 section aluminum mast
- guide rope support
- V* wave CB fiberglass antenna
- range up to 2km
- coaxial connection to transmitter or remote radio
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Specification: Crystal Clocks
- heat stabilized crystals
- 24v rechargeable gel cell battery supply -
- anodized aluminum case
- rx unit can be separate or housed in the receiver
- outlet for external supplementary battery supply

Surface PEM Receive Coil
The Surface PEM Receive Coil picks up the EM field to be measured by the receiver. The coil is 

mounted on a tripod that can be positioned to take readings of any component of the field.

Specifications: Surface PEM Receive Coil
- ferrite core antenna
- built-in preamplifier
- VLF filter
- 10khz bandwidth
- 23: l amplifier gain
- two 9v transistor battery supply
- tripod adjustable to all planes
- unit weight 4.5kg; shipping weight 13.5kg
- padded wooden shipping box

Borehole PEM Z Component Probe
The Z component probe measures the axial component of the EM field. The Z component data is 

not affected by probe rotation so no correction are required.

Specifications: Borehole PEM Z Component Probe
- ferrite core
- built-in preamplifier
- dimensions: length - 1.6m; dia - 3.02cm (3.15cm for high pressure tested probes)
- internal rechargeable ni-cad battery supply
- replaceable heat shrink tubing for abrasion protection
- pressure tested for depths 1300m, 2000m, and 2800m
- packaged in padded cover and aluminum tube
- shipped in padded wooden box; total weight 17kg

Borehole PEM XY Component Probe
The XY probe measures two orthogonal components of the EM field perpendicular to the axis of 

the hole. Correction for probe rotation can be achieved by two methods. The standard approach is to use 
the measurement of the primary field from the "PP" channel, apply a "cleaning" algorithm to remove most 
of the secondary field contamination, and compare this to theoretical values. The amount of probe rotation 
is then calculated, and the correction can be made. The second method involves the use of an optional 
orientation device for the X-Y probe that uses dipmeter* to calculate the probe rotation.

Specifications: Borehole PEM XY Component Probe
- ferrite core
- built-in preamplifier
- dimensions: length - 2.01m; dia - 3.02cm
- internal rechargeable ni-cad battery supply
- selection of X or Y coils by means of a switch box on surface or automatic switching with Digital 

receiver
- replaceable heat shrink tubing for abrasion protection
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- pressure tested for depths to 2800m
- packaged in padded cover and aluminum tube
- shipped in padded wooden box; total shipping weight 20kg

Orientation Device
The orientation device is an optional attachment for the XY probe which measures the rotation of 

the probe using two dipmeters.

Specifications: Orientation Device
- 2 axis tilt sensors
- sensitivity +I- 0 . l deg.
- operating range -89.5 to -10 deg.
- dimensions: length - 0.94m; dia - 28.5cm
- packaged in padded cover and aluminum tube
- shipped in padded wooden box; total shipping weight 11kg

Borehole Equipment
To lower the probe down a drill hole requires a cable and spool, winch assembly frame and cable 

counter. Borehole surveys also require equipment to "dummy probe" the hole before doing the survey.

Specifications: Borehole Cable
- two conductor shielded cable
- kevlar strengthened
- lengths are available up to 2600m on three sizes of spools.
- shipped in wooden box

Specifications: Slip Ring
- attaches to side of borehole cable spool providing a connection to the receiver while allowing the spool to 

turn.
- VLF filter
- pure silver contacts

Specifications: Borehole Frame
- welded aluminum frame
- removable axle
- chain driven, 3 speed gear box
- hand or optional power winding
- hand brake and lock
- two sizes: standard for up to 1300m cable; larger for longer cables
- shipped in wooden box

Specifications: Borehole Counter
- attaches to the drill hole casing
- calibrated in meters
- shipped in wooden box; total weight 13kg

Specifications: Dummy Probe and Cable
- solid steel or steel pipe
- same dimensions as borehole probe
- shear pin connection to dummy cable
- steel dummy cable on aluminum spool
- cable mounts on borehole frame
- various lengths to 2600m on 3 spool sizes.
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Ministry of Northern 
Development and Mines
Ontario

Report of Work Conducted 
After Recording Claim

Mining Act

DOCUMENT No. 
W9550. o co79

Ji b* u**d fcy uji B**J Up L*

Transaction Number

16329
b* ™- ^ ^^

UnrgunOr

Instructions - Please type or print md submit in duplicate.

- Refer to th* Mining Act and Regulations for requirements c

- A separate copy of this form must be completed for each w

- Technical reports and maps must accompany this form in c

- A sketch, showing the daims the wort is assigned to. must*M.uii^*Miy i
41NC8SE0038 2 16229 RUNNALLS 900

Recorded Holder(s): Tri Origin Exploration Ltd. lCfentNo.: 203126
Address: 15549 Yonge St., Suite 102, Aurora, Ont. L4G 1P3 jTele No.: (905) 841 3559
Nfning Division: Sault Ste Marie
Township/Area: Runnals Twp.
Dates Work Performed From: Sept 1/95

M or G Plan No.: 
G2420

To: Sept 5/95

Work Performed (Check one work group only)
Work Group Type

x Geotechnical Survey Bore Hole PEM survey
Physical Work, Including Drilling
Rehabilitation
Other Authorized Work
Assays
Assignment from Reserve

j-) p p r- p, .cr1 iLL/tfv -'.

UEC 2 fi 150?

MINING LANI)0 rU-i "rv t H vii *^* u~n iji./ O Ut 17"V r v -'

Total Assessment Work Claimed on the Attached Statement of Costs 9.09S.OO

NOK TY* l+M* trm,r^a la

ana **hn 30 iMyf o* t four* tar nvttctftcn

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name

Michael Perkins
R.A. Campbell
Crone Geophysics Inc

l Address
1 51 4 Crawford Street, Toronto, Ontario, M6G 3J8
: 3277 Golden Eagle Dr., Burlington, Ont.,L7M 2S4
3607 Wolf edale, Mississauga, Ont

Certification of Beneficial Interest

r^zrirzrii7i3rii^
Certification of Work Report

Date: ' Recorded ftokfrr'jx'j^ent ̂ S 

December 14, 1995 , j6^j4^\.*/^

W
certify that l have a personal knowledge of the facts set forth in this Work Report, having performed the work or witnessed same 

during and/or after its completion and annexed report is true.

Name and Address of Person Certifying:
Tele No.: (416)534-6940

M. Perkins,
Date: 
December 1

514 Crawford St., Toronto, OnJam^M6G-3J^ .
i Certified By (Signature) /̂ ^~/^ X "^b

4, 1995 ! /WS-^~7^ —— ̂ ^*^ —— 3
For Office Use Only 

Total Value Cr. Recorded

Date Recorded

Deemed Approval

Uinmg R

Date Approved

Date Nobc* for Amendments Sent

Received Stamp

8AUU STE MAffiE MINING D/VlSiON 
RECEIVED

AM 18 DEC 1995 
7,8,9,10,11,12,1,2,3,4,5,6



Ministry of Northern

Development

and Mines, Ontario

Statement of Costs

Mining Act

JransacUon No.
DOCUMENT N. 
W9550 . oOOl f

Personal information collected on this form is obtained under the authority of the Mauig Aa. This nformauan will be used to maintain a record and ongoing status of 
the mmmg cUnn(s) Questions about this collection iould be directed to the ProvmoaJ Manager. Mkung Lands, Ministry of Northern Development of Mines, 4th 
Floor. 159 Cedar Street, Sudbury. Ontario. P6E 6A5. tele (705) 670-7264.

2. Indirect Costs1. Direct Costs
**Nou When dannmg Rehabilitation work Indirect costs ac not allowable as

Sub Total of Indirect Costa

20V. of Direct Coats j Sl.819 

Amount Allowable (not greater than 20V. of Direct Coats)

Total Value of Assessment Credit
(TOTAL OF DHECT AND ALLOWABLE MDDLECT COSTS)

Total Direct Coste
Note: The recorded holder will be required lo verify expenditures claimed in this statement of costs wtfhn 30 days of a request for verification. If verification is not 
nude, the Minister may reject for assessment work all or part of the assessment work submitted

Filing Discounts

1. Work filed within two years of completion is claimed at 100*56 of the above Total Value of Assessment Credit
2. Work filed three, four or five years after completion is claimed at SOtt of the above Total Value of Assessment 
Credit See calculations below.

Total Vahie of Assessment Credit Total Assessment Claimed

Certification Verifying Statement of Costs
I hereby certify:

that the amounts shown are accurate as possible and these costs were incurred while conducting assessment work on the lands 
shown on the accompanying Report of Work form.

that as

Signature

I am authorized to make this certification.

Date: 15 December 1995
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Ontario
Ministry of Ministers du
Northern Development Developpement du Nord
and Mines et des Mines

April 17, 1996 Geoscience Approvals Office
933 Ramsey Lake Rd., 6th Floor 
Sudbury, Ontario 
P3E 6B5

Telephone: (705) 670-5853 
Fax: (705) 670-5863

Mining Recorder
Ministry of Northern Development and Mines
60 Church Street
Sault Ste. Marie, Ontario , Our File: 2.16329
P26A 3H3 Transaction #: W9550.00079

Dear Ms Lessard:

RE: Approval of Assessment work submitted on Mining Claims SSM1136231 et al. in the 
Township(s) of Runnalls.

This assessment work report was not assessed prior to the 90 day deemed approval date. 
Accordingly, as outlined in subsection 6(7) of the Mining Act Regulations, this Report of Work is 
deemed approved as of April 3, 1996.

If you have any questions regarding this correspondence please contact Blair Kite at (705) 
670-5861.

Yours sincerely 
ORIGINAL SIGNED BY

Ron C. Gashinski
O Senior Manager, Mining Lands Section 
V Mining and Land Management Branch

cc; Resident Geologist, Sault Ste. 1*1, 
\j Assessment Files Office, Sudbury
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Geology Legend

Late Precambrian Intrusive Rocks
80 Un*ubdMoed
Ob Porphyritic
Se DiabaM

Mafic to Ultramafic Intrusive Rocks
7a UnsubdMded
7b Cabbre
7s Pyroxenite
7d Peridotite

Abbreviations
Fslsir Intrusive Rocks

6a UraubdMded
M Oranite
6c Ouortt Moraonfte
M Cronodlorit*
to Dto-lte
t! Poomottte

sericite
sib'cified
sillimanite
staurolite
sulfide

actinolite
amphibole
andalusite
ankerile
biotite

calcite
carbonate
chalcopyrite
chlorite
epidote

Porphyritic Felsic Intrusive Rocks
ia Un*ubdMd*d
Sb Quartz Porphyry
Se Ouorte-Fek)*por Porphyry
Sd F*M*por Porphyry

thick bedded 
thin banded 
moderate 
minor 
outcrop

feldspar
fuchsite
graphite
iron formation
maanetiteClastic Sedimentary Rocks

4a UnsubdWded muscovite
plagioclase
pyrite
pyrrhotite
nuortz

4d Greywocke. artoaa
4* Gritty woe':., pebbly woeto
4f Conglomerate
4a Mework*d tuff
4h Ouam-ptoaioelose-hornblende schist

Chemical Sedimentary Rocks
3o
3b Chert
3e (Md* facie*. Iron Formation
3d SMcote fockk Iran Formation
3* Carbonate foci** lion Formation

Sulfide facies Iron Formation (pyrite, pyrrhotite) 
3g CrophlU 2-16329Felsic Volcanic Rocks

UMubdrvidod 
Aen Flow* 
Tuff. f*M a*h

bedding, elrlke and dip 

foliation, strike and dip

RECEIVED
DEC 2 91995

2d Crystal Tuff, 0.12 to 4 MR 
LapMB TuM. 4 to 64 mm
Tuff Breccia. 64 to 250 mm

MINING LANDS BRANCH
geological contact

10
IB UanKw Flo**, fw* to nwdJuM orotnod
le Gabbrate Flo**, msaflum t* count groined

Not*: AH ecological conlaeti or* assumed.. Geological 
contact* or* interpreted from outcrop data, updip proj 
ection of diamond drill nrm nml tmtimml nolnrirntion- 
n*MM(y date.

84 i 08

Tri Origin Exploration Ltd.LEGEND
Outcrop area, small outcrop

Boulder
Sample location and number 

Drill hole 
Fault
.P Anomaly - strong, medium, weak 

KH Rio Algom Grid (1965) 
Grid-6 Granges Grid (1986)

Trench and trench number

Nov., 1990
SAULT PROJECT ONTARIO

RUNNALLS TOWNSHIP

RECONNAISSANCE GEOLOGY 
AND COMPILATION

41N08SE0038 2 1 6329 RUNNALLS Aug., 1993

Anomalous rock •omplt with 
Au valu* in ppb.


