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1980 Program, Project 703 
Anstruther Twp., Ontario

1.O Summary

The 1980 program centred on detailed investigation of the uranium 
showings discovered during the 1979 field season on Northgate 
Exploration's block of 46 claims. Resulting from this investig 
ation, 26 claims have been dropped. Five claims acquired in late 
1979, early 1980 were geologically mapped at one inch equals 200 
feet.

Seven of the most promising showings (South, Lazlo, Big "W", Little 
"W", Moly, Paul #2 and Main Gate) were geologically mapped, on 
a surveyed 50 ft. grid, at a scale of one inch equals 50 feet.

Radon soil gas surveys were conducted {50 ft. stations on lines 
100 ft. apart) between the South and Lazlo Showings, southwest 
Lazlo extension, northern Lazlo extension, and over the Paul #2 
Showing. New radioactive anomalies were only discovered on the 
southwest Lazlo extension. Thoron soil gas surveys were conducted 
over 701; of the radon grid.

Of economic interest two continuous parallel uraniferous zones, 
over 1,600 feet long were delineated on the South Showing and a 
semi-continuous uraniferous zone, 1,500 feet long on the Lazlo 
Showing.

Fourteen drill site locations have been laid out to test the 
radioactive zones on the South and Lazlo Showings. Drilling of 
these will commence after freeze-up.

1.l Introduction

The 1980 exploration program for the Anstruther Township Project 
(Project 703 - Northgate Exploration Limited) centred on the 
detailed geological investigation of the anomalous radioactive 
areas previously discovered during the 1979 field season.

The work program was undertaken from early May until late July 
1980 and comprised l inch to 50 ft. mapping of the anomalous areas, 
line cutting and radon gas surveys over those anomalous areas not 
surveyed in 1979, and l inch to 200 ft. mapping of 5 claims 
acquired in September 1979 and January 1980.

1.2 Property and Ownership

This uranium property comprises 46 unpatented claims in the south 
eastern part of Anstruther Township, Peterborough County, Ontario 
(NTS 31D/16); all registered in the name of Northgate Exploration 
Limited as to 1001; ownership. They are designated as follows:
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Claims Area

510951, 510952 N/2 lots 30,31 Cone. VIII 
510950,510953,510959,510960 S/2 lots 30-33 incl., Cone. VIII 
510944, 510949, 510954,

510958, 510961 N/2 lots 29-33 incl., Cone. VII 
510945,510948,510955,
510957,537541 S/2 lots 29-33 incl., Cone. VII 

510939,510946,510947
510956 N/2 lots 28-31 incl., Cone. VI 

510540,520318,520319,
520323,537536 S/2 lots 27-31 incl., Cone. VI 

510541,520320,520322,
537535 N/2 lots 27,29,30,31, Conc.V 

510549,510542,520321,
537533,537534 S/2 lots 26,27,29-31 incl., Cone. V 

510544,510548,510543 N/2 lots 24,26,27 Cone. IV 
521111,521110,510547,

510544 S/2 lots 23,24,26,27 Cone. IV 
521108, 521109, 510555,
510546,510545 N/2 lots 23-27 incl., Cone. Ill

Resulting from this season's geological examination, 26 claims will 
be dropped. These are as follows:

Claims Area

510951, 510952 N/2 lots 30,31 Cone. VIII 
510950,510953,510959,

510960 S/2 lots 30-33 incl., Cone. VIII 
510944,510949,510954,

510958,510961 N/2 lots 29-33 incl., Cone. VII 
510945,510948,510955,
510957,537541 S/2 lots 29-33 incl., Cone. VII 

510939,510946,510956 N/2 lots 28,29,31 Cone. VI 
537536 S/2 lots 31 Cone. VI 
537535 N/2 lot 31 Cone. V 
510549,537533,537534 S/2 lots 26,30,31 Cone. V 
510554 N/2 lot 24 Cone. IV 
521111,521110 S/2 lots 23,24 Cone. IV

1.3 Location and Access

Anstruther Township is located in Peterborough County, approximately 
130 miles northeast of Toronto.

The southern end of the property is accessible via the Anstruther 
Lake Road, which itself is located off Highway 20, about 1/2 mile 
south of the village of Apsley. An old drill road leads north from 
the Loon Call Lake boat launching site, about l mile to.the southern 
claims boundary.
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Geology 

271 Regional Geology

The Anstruther area lies in the southwestern portion of Segment,IVa 
of the Central Metasedimentary Belt of the Grenville Province. 
This area is characterized^by a northeast zone of gneiss domes, 
the Harvey-Cardiff Arch, that separates the supracrustal rocks 
of the Hastings Basin from the Galway Basin. Recent geological 
mapping in this area by Bright has allowed the supracrustal 
rocks to be stratigraphically divided into the Mayo, Hermon and 
Anstruther Lake groups. Most of the uranium showings in Anstruther 
Twp. are associated with the Hermon Group on the flanks of the 
Anstruther gneiss dome complex.

2.2 Local Geology

The western part of the claims group is comprised of migmatites, 
granite gneisses and barren pegmatites of the outer zones of the 
Anstruther gneissic dome. In the central and eastern parts of the 
claims group a multi-deformed complex sequence of orthogneiss, 
granite gneiss, quartzo-feldspathic metasediments, garnetiferous 
paragneiss, marbles, calc-silicate gneiss, hornblende gneiss, 
amphibolites and metagabbros are present. These are cut by both 
barren and uraniferous pegmatites.

2. 3 Structure

The most prominent structure is a strong regional foliation that 
is present in all rock types, other than the pegmatites which 
clearly post-date the foliation. The strike of the foliation is 
from due north to 50 E, the dip from 20 to 80 east-southeast. 
This foliation is superimposed on bedding and earlier structures. 
The l" to 50 ft. mapping indicates that the distribution of rock 
types is irregular but not parallel to the foliation. However, 
ductility contrasts on plastic deformation have resulted in "tongues" 
of the different rock types being drawn out parallel to each other, 
such that a pseudo-bedding is apparent. The present attitude of 
the regional foliation is probably the result of uplift of the 
Anstruther gneiss complex. Whether the emplacement of this body also 
resulted in the actual strain fabric of the regional foliation is 
debatable.

(1) Wynne-Edwards, H.R., "The Grenville Province" in Variations in 
Tectonic Styles in Canada ed. R.A. Price and R.J.W. Douglas, 
Geol. Assoc. Canada., Spec. Pap. No. 11, p.263-334 (1972)

(2) Hewitt, D.F., "Some Tectonic Features of the Grenville Province", 
in The Tectonics of the Canadian Shield, Roy. Soc. Canada, 
Spec. Publ. No. 4. p.102-117 (1962)

(3) Bright, E.G., "Eels Lake Area, Southern Ontario", Ont. Geol. 
Survey., map p.2205, l inch to l mile (1980)
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Faults

Bright indicates a major east-northeast trending fault between 
the South Showing and the Lazlo Showing. This is marked by an 
extensive swampy area in the field. The existence of such a 
fault would explain the lack of radioactive anomalies between these 
showings. Bright also indicates a major northeast trending thrust 
in the vicinity of the Little "W" Showing; this could not be verified 
in the field. Northerly faults may be present in the deep north- 
northeast trending stream valleys. However, the complex def ormational 
history makes several interpretations possible {see Folds, below).

2.4.1 Folds

Tight northerly-trending isoclinal folds, with eastward-plunging 
axial planes, are present, to the south of the claims group, where 
the Anstruther gneissic dome merges with the Burleigh gneissic 
dome. Multiple isoclinal folding and plastic deformation is 
common in the migmatite and paragneiss envelopes of gneiss dome 
complexes (e.g. Shuswap, B.C.; Black Forest, Germany; Swiss Alps). 
Therefore it is likely that similar structures are present on the 
claims group, and erosion of isoclinal fold hinges could have 
resulted in the northerly trending stream valleys. Bright indicates 
that cross-folding is apparent to the east of the property. However, 
he also indicates that the rock lithologies are consistent along 
strike of the regional foliation. As the l" to 50 ft. mapping 
reveals this to be untrue, the fold history is far more complex 
and obviously poly-def ormational.

3.0 Exploration Program 

3. l Line Cutting

Base lines were cut to connect the principal showings discovered in 
1979. These baselines , f lagged every 50 ft., totalled 3.9 miles. 
Additional detailed cross lines for the radon gas survey were put 
in at 50 ft. intervals.

3. 2 Reconnaissance Mapping (Maps D and E)

All anomalous radioactive areas discovered during 1979 were inspected 
and their potential assessed. Reconnaissance geological mapping 
was conducted over five claims (537533 to 537536 incl., 537541) 
on a scale of l inch to 200 feet using enlarged aerial photographs. 
Cut concession lines and the 1979 Northgate cut grid facilitated 
location reference.

Other than a 60 ft. by 20 ft. wide radioactive pegmatite zone on 
claim 537541, no significant radioactive anomalies were discovered.

3. 3 Detailed Follow- Up Program

The major part of the 1980 field season centred on detailed exam 
ination of these radioactive anomalous areas considered to be of 
any economic potential.
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Geological Mapping

Detailed mapping at a scale of l inch equals 50 ft. was completed 
over the following:

4.1 South Showing (Maps A-l, A-2)

a) Two irregular radioactive pegmatite sheets, dipping about 40 O 
east, trend north-northeast in the western and eastern parts 
of the showing over a distance of at least 1,600 feet.

b) The footwall rocks to the western pegmatite are a series of 
amphibolites and hornblende gneisses that are underlain by 
migmatitic rocks of the Anstruther gneiss complex. The 
hanging wall comprises marbles and garnetiferous metasediments 
in the north, and hornblende gneisses in the south. The 
hanging wall is marked by an elongate pond in the north and 
a 60 ft. west-facing scarp in the south.

c) The eastern pegmatite has the same footwall rocks as those 
of the western pegmatite's hanging wall. The hanging wall 
of the eastern pegmatite is predominantly quartzo-feldspathic 
metasediments and is also marked by a stream valley with 
beaver ponds.

d) Both pegmatites are sub-parallel to the strike and dip of the 
regional foliation. Local cross-cutting relationships are 
apparent. In form, they display pinch and swell structure. 
They are clearly later than the regional foliation but may 
have been subjected to post-foliation isoclinal folding, 
and could be the same sheet? However, the stream valleys 
could also represent faults or thrusts (the Farcroft-Brunsman 
Fault of Satterly ). This could also imply a single sheet. 
In contrast, there is equal evidence for two separate sheets 
either injected along foliation planes or fault/thrust planes.

e) Significant radioactivity, in both sheets, is restricted to 
the contacts where the country rocks have been assimilated 
and metasomatized with the formation of secondary k-feldspar 
and biotite. Highly radioactive zones are usually limonite 
stained. Here, specks of pyrite, molybdenite and other 
sulphides can be observed under a hand lens.

f) The hanging walls are exposed on dip slope surfaces giving a
false impression of a wide radioactive sheet. The true thickness 
of the sheets is probably only about 5 to 25 feet. In all 
cases, the cores of the sheets are coarser grained, normally 
devoid of biotite and radioactivity. In places, radioactive 
resorbed zenoliths of country rock are contained in the central 
zones of the sheets, which may be due to bifurcation of the 
sheets around septa of country rock.

l" to 50 ft. mapping on the South Showing totalled 8.52 line 
miles.

(4) Satterly, J., "Radioactive Mineral Occurrences in the Bancroft 
Area", Ont. Dept. Mines, v.65,pt.6 (1956)
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Farcroft Property (Map A-2)

a) This property immediately adjoins to the south of the eastern 
half of the South Showing. The radioactive eastern pegmatite 
on the South Showing continues along the eastern margin of 
the Farcroft property to its southern tip. The geology of 
this pegmatite is identical to its extension into the South 
Showing.

b) In the centre and western parts of the Farcroft property a 
f single radioactive pegmatite sheet, originating at the boundary 

with the South Showing, bifurcation southward into two separate 
sheets. Radioactivity is present in both hanging and footwalls, 
and in roof septa. However, in contrast to the eastern sheet, 

1 significant radioactivity is most obvious in the footwalls. 
; The geology of this area is also different in that hornblende 
f gneisses are more abundant, and present on both hanging and 
t footwalls of the pegmatites. Also two rock types not present 
f elsewhere in the Farcroft-South Showing area are present: a 
f homogeneous hornblende biotite gneiss (possibly a lava flow) 
; and a garnetiferous calc-silicate rock (marble).

c) Previous drilling indicates that economic quantities of uranium
- are present (assessment file reports). This property is

currently owned by Camindex as part of a large block of claims 
encompassing the Loon Call Lake deposit.

l" to 50 ft. mapping on the Farcroft property totalled 1.78 
line miles.

4.3 Lazlo Showing (Maps B-l, B-2, B3-Lazlo Extension)

a) A semi-continuous trend of radioactive pegmatites can be traced 
over 1,500 ft. striking 10 E of N. This includes the previously 
trenched zones plus additional showings located in the south. 
Where exposed in the trenches, the pegmatite is about 12 to 20 
feet wide with irregular contacts dipping steeply to the east, 
cross-cutting the dip but paralleling the strike of the regional 
foliation.

b) The pegmatites are associated with a band of calc-silicate
marbles and hornblende gneisses sandwiched between garnetiferous 
quartzo-feldspathic metasediments to the east (hanging wall) 
and generally finer grained biotite gneisses to the west (foot 
wall) . The calc-silicate rocks generally appear on the pegmatite 
footwall but scattered outcrops were also noted on the hanging 
wall.

c) Radioactivity is apparently related to biotite "swarms",
elongated parallel to the pegmatite contact, that are distributed 
irregularly throughout the pegmatite.

* * * * * i f
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Abundant coarse molybdenite is associated with large (several 
cm) amphibole (hornblende?) crystals that form layer-like 
irregular clusters.

e) Both the biotite and hornblende appear to represent recrystal 
lization of resorbed country rock, presumably hornblende 
gneiss and metasediment. Hornblende is absent in these 
trenches where white calc-silicates form the footwall.

f) In the western part of the Lazlo Showing several wide
sheets of coarse pegmatite are present. These are normally 
barren but, particularly in the southwest (Lazlo extension) 
irregular radioactive zones do occur at their contacts with 
the enclosing biotite metasediments.

l" to 50 ft. mapping on the Lazlo Showing totalled 6.5 miles.

4.4 Little "W" Showing (Map C)

a) This showing is composed of four separate radioactive zones, 
each only about 50 ft. by 20 ft., apparently related to the 
footwall and hanging wall of an irregular pegmatite sheet 
that is from 50 to 100 feet wide on surface. Radioactivity 
is related to limonite stained (fine grained sulphides) zones 
of assimilated (secondary k-feldspar and biotite) fine-grained 
quartzo-feldspathic gneisses. l" to 50 ft. mapping on the 
Little "W" Showing totalled 0.43 line miles.

4.5 Big "W" Showing (Map C)

a) Radioactivity is restricted to an area 50 ft. by 30 ft. where 
a septum of limonite-stained garnetiferous muscovite-biotite 
gneiss is incorporated into the pegmatite sheet. The host 
rocks are coarser grained than the Little "W".

b) A small radioactive showing (20 ft. by 20 ft.) occurs between 
the Little "W" and Big "W". Radioactivity is associated with 
iron-stained garnetiferous hornblende-biotite septa in pegmatite, 
Where unaltered septa can be traced into the assimilation zone, 
garnets are replaced by secondary biotite.

l" to 50 ft. mapping on the Big "W" Showing totalled 0.38 line 
miles.

4.6 Moly Showing (Map C)

a) Radioactivity is only exposed in a zone 50 ft. by 10 ft. on
the dip slope of the hanging wall of a pegmatite sheet. Here, 
the pegmatite has incorporated schlieren and septa of k-feldsp- 
athized and biotized gneiss. Trenching has exposed a radio 
active pegmatite with coarse biotite (S-10%) containing locally 
about 0.5l molybdenite with traces of pyrite and sphene.

b) Although the Moly Showing is not directly connected, it is
on strike with the Paul #1 Showing, located on Patented Lot 28, 
Cone. V. Here 500 ft. of discontinuous radioactive pegmatite 
is exposed.

l" to 50 ft. mapping on the Moly Showing totalled 0.53 line 
miles.

.,,..8/
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Paul #2 Showing (Map C)

Radioactive pegmatite has been exposed by stripping and 
trenching over about 150 ft. by 30 ft. The pegmatite is 
coarse O 3 cm) with abundant biotite (S-20%) and magnetite 
(S-10%) present as discrete crystals and disseminations in 
secondary biotite. Radioactivity is highest where schlieren 
and septa of k-feH^athized and biotized hornblende gneiss 
have been assimilated by the pegmatite. The pegmatite appears 
to be near vertical, striking east-west, cutting the regional 
foliation (strike 10 E of N, dip 20 east).

b) Outcrop is sparse on this showing. Where overburden has
been stripped off, the country rocks are hornblende gneisses. 
Outcrops, where exposed in the general vicinity are of 
hornblende gneiss, amphibolite, coarse hornblendite and 
metagabbro indicating a metamorphosed basic to ultrabasic 
igneous complex.

l" to 50 ft. mapping on the Paul #2 Showing totalled 0.09 
line miles.

4.8 Main Gate Showing (Map E)

a) Inspection of recent survey lines reveals that this showing 
is located on patented ground (lot 34, S/2, Cone. VII, N/2 
Cone. VI, Anstruther Township).

b) Radioactivity is restricted to a small area approximately
200 ft. by 100 ft. within which several small discontinuous 
radioactive dykes, and their apophyses, were observed 
cutting a series of fine and coarse grained quartzo-feldspathic 
gneisses and schists.

l" to 50 ft. mapping over the Main Gate Showing totalled 0.51 
line miles.

Total l" to 50 ft. mapping - 1 8.74 line miles

Total l" to 50 ft. mapping excluding the Farcroft property 
and the Main Gate Showing (Northgate claims only) = 16.45 
line miles

5.0 Geophysical Emanometer Surveys

5.1 Radon Gas Survey

Radon soil gas surveys employing a 100 ft. line separation and 50 ft. 
station interval were conducted over four zones: (1) the area 
between the South and Lazlo Showings; (2) the southwestern Lazlo 
extension; (3) the area north-northeast of the Lazlo Showing to 
patented Lot 28, Cone. V; (4) Paul #2 area. Radon soil gas levels 
were determined with an E.D.A. RD-200 soil gas detector using a

9/
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sampling interval,. The anomaly threshold
at 400 c.p.m. in anomalous zones to correlate with results 

obtained during the 1979 season. Lines were closed to 50 ft. and 
station intervals to 25 ft. where anomalous readings were encountered, 
Where soil was absent at the picketed stations, measurements were 
collected within 20 ft. of the stations. Where outcrop was 
extensive no measurements were taken. These areas are marked as 
outcrop on the radon maps. Radon maps were contoured at 200,300 
and 400 c.p.m.

5.1.1 Area between South and Lazlo Showings

A total of 374 station readings were recorded over a survey length 
of 3.58 line miles.

Only two small anomalies were delineated; neither of these warrant 
further investigation.

5.1.2 Southwestern Lazlo Extension

A total of 73 station readings were recorded over a survey length 
of 0.76 line miles.

Two anomalous areas are present? one in the southeastern part is 
very small and isolated and the other is a linear anomaly that 
extends southwest for 500 feet. This corresponds, in outcrop, to 
the southwestern extension of the Lazlo radioactive pegmatite zone.

5.1.3 Northern Lazlo Extension

A total of 59 station readings were recorded over a survey length 
of 0.61 line miles. No anomalies-were re'corded.

5.1.4 Paul #2 Area

A total of 27 station readings were recorded over a survey length 
of 0.3 line miles.

5.2 Thoron Gas Survey

Thoron gas values were measured over (1) the area between the South 
and Lazlo Showings; (2) the Southwestern Lazlo extension; (3) the 
Northern Lazlo extension. These measurements were conducted over 
the same grid as the radon gas surveys. Thoron gas levels were 
determined with an E.D.A. RD-200 soil gas detector using three 
successive l minute sampling intervals. The anomaly threshold 
was arbitrarily set at 700 c.p.m. in anomalous zones. Maps were 
contoured at 300 c.p.m., 500 c.p.m. and 700 c.p.m. Measurement 
of thoron enabled upgrading of the radon gas data. In general, 
the thoron gas data picked out the same anomalies as the radon 
gas data. Several very small thoron anomalies not apparent from 
the radon data are present but are of no significance.

10/
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Economic Geology and Mineralization

Although several types of pegmatite are present on the property, 
only those lying immediately to the east of the Anstruther gneiss 
dome migmatite complex appear to be radioactive. In this zone the 
pegmatites cut a wide variety of rock types from meta-volcanics, 
meta-sediments to calc-silicate marbles. However, it is interesting 
to note that in the two areas where radioactive pegmatites are 
extensive, the Lazlo and the South Showing, marbles are also present.

Also, the amount of radioactivity appears to be related to the degree 
of wall-rock assimilation by the pegmatites, in that the greater 
the number of resorbed schlieren the higher the radioactivity. 
Assimilation is present as secondary k-feldspar and biotite (often 
displaying foliation parallel to that in the country rocks). 
Inwards from the contact assimilation zones, the pegmatites are 
coarser grained and devoid of biotite and radioactivity. Where 
marbles are directly assimilated (as at the Lazlo), coarse amphibole 
crystals are developed in addition to biotite.

Trace amounts of sulphides are invariably present in the radioactive 
zones. In weathered outcrop, they are marked by brown limonite 
staining. Usually the sulphide is pyrite but large rosettes of 
molybdenite are common. Magnetite was only observed at the Paul #2 
Showing. This appears to be related to the mafic native of the 
country rock as similar magnetite-rich uraniferous pegmatites 
are hosted by hornblende-rich country rocks at the Imperial Oil 
showings to the north.

The conformity of the uranium deposits to the shape of the Anstruther 
gneiss complex, their restriction to the zone of paragneisses 
immediately lying outside the fringing migmatites of the dome, and 
the wide variation in pegmatite host rock lithologies suggests that 
a single uraniferous source-bed hypothesis is unlikely. The source 
of the pegmatites is probably the gneiss dome as abundant pegmatitic 
material is present throughout the gneiss dome. Much of this 
pegmatitic material is slightly radioactive. As uranium partitions 
into the fluid phase, uranium mobilized during anatetic melting 
of the gneiss dome would have preferentially entered water-rich 
melts migrating outward from the core. These water-rich melts 
(pegmatites) passed into the cooler paragneisses, outside the 
migmatite zone and assimilated the country rocks. Where reducing 
agents were present (e.g. sulphides, graphite etc.) uranium would 
have precipitated. This precipitation would have been/facilitated 
by the pH changes accompanying assimilation of marble . This 
type of,reaction has been noted on the west flank of the Anstruther 
dome . Where reducing agents and/or marble are absent the 
pegmatites are barren or only slightly radioactive.

(5) Romberger, S.B., "Hydrothermal Transport and Deposition of 
Uranium, and the Origin of Vein Uranium Deposits", Geol. 
Soc. Amer. Ann. Mtg. Toronto (1978)

(6) Frankovitch, M.A. and Haynes, S.J., "Genesis of the Cavendish 
and Crystal Lake Uranium Deposits", Ont. Geol. Surv. Open 
File Rep. 5302 (1980)

.....li/
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assimilation of wall rocks is poorly developed uranium 
ariably absent in the pegmatites. This can be explained 

by either: (1) separation of only a small quantity of a fluid 
phase from the pegmatitic melt; or (2) slow reaction rates with 
the wall rocks. In either case, the presence of uranium can be 
directly related to the extent and type of wall rock assimilation.

7. O Conclusions

All the uraniferous pegmatites in Anstruther Township are restricted 
to the belt of unmelted metamorphic rocks lying immediately 
outside the eastern outer migmatite zone of the Anstruther gneiss 
dome complex. Although the structural history of this area is 
very complex the pegmatites locally cross-cut, and therefore 
post-date the major period of deformation that resulted in the 
marked regional foliation. However, this does not preclude post- 
metamorphic folding and faulting of the whole succession containing 
the pegmatites.

Where exposed on dip surfaces the uraniferous pegmatites have a 
"pinch and swell" sheet- like form. The cores of the sheets are 
very coarse grained ( > 10 cm crystals of quartz and feldspar) . 
At the contacts, wall rocks have been resorbed with hornblende, 
biotite and garnet altering to secondary biotite and plagioclase 
recrystallizing to blastic k-feldspar. Inwards from the contact 
the wall rocks have been completely assimilated to a blastic 
k-feldspar-biotite rock in which the biotites display a planar 
fabric parallel to the foliation in the wall rocks. In places 
schlieren of resorbed zenoliths/septa of wall rocks are apparent. 
Where assimilation is poorly developed uranium is invariably 
absent. The presence of uranium appears to be independent of 
the type of country rock assimilated as high radioactivity was 
measured over assimilated quartzo- feldspathic gneiss, biotite 
gneiss, garnetiferous gneiss, biotite-garnet schist, hornblende 
gneiss, amphibolite and calc-silicate marbles. Rather, the 
deposition of uranium appears to have been controlled by the 
presence of reducing agents such as pyrite (normally fine-grained) , 
molybdenite, magnetite or graphite. The presence of sulphides 
is indicated by limonite.

Only two areas contain extensive zones of radioactivity. These are 
the South Showing (two parallel zones about 1,600 feet long) and 
the Lazlo (one zone about 1,500 feet long). In both areas the 
pegmatites strike generally parallel to the strike of the regional 
foliation (about 25 E of N) . However, their dip is irregular as the 
contacts are bulbous in form. These two areas differ from other 
showings on the property in that calc-silicate marbles are present 
in the country rock succession. It is considered that these marbles 
aided the precipitation of uranium by raising the pH of the 
pegmatitic aqueous fluids or reaction.
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dfcis not clear whether the pegmatites we;re intruded 9, 
(^'isoclinal fold axial planes. Whether the pegmatites have been 
folded after intrusion will be tested by the drill program laid 
out for this winter. Ten holes (200 ft. in length) will be drilled 
on the South Showing (five on the western pegmatite and five on 
the eastern pegmatite) and four holes (200 ft.) on the Lazlo Showing 
for a total drill footage of 2,800 feet.

8.0 Recommendations

8.1 Diamond Drilling

A diamond drill program totalling 2,800 feet has been laid out for 
the South Showing and the Lazlo Showing. It is planned to commence 
drilling in the winter, after freeze-up, to facilitate movement 
of drill equipment and to enable location of some drill sites over 
water.

8.2 Dri11-Site Locations South Showing

DDK No. Length of Hole Grid Ref.

1
2
3
4
5
6
7
8
9

10

200 ft. 
200 ft. 
200 ft. 
200 ft. 
200 ft. 
200 ft. 
200 ft. 
200 ft. 
200 ft. 
200 ft.

BL-1;4N,3E 
BL-1;54-50N,2H-70E 
BL-lf7N,2*50E 
BL-l/S+SON^+SOE

BL-2;15N,4H-75E
BL-2;13N,5-f25E
BL-1;9N,2W
BL-2;5*70N,44-50E
BL-2;2*30N,34-70E

8.3 Drill-Site Locations Lazlo Showing 

DDK No. Length of Hole Grid Ref.

11
12
13
14

200 ft. 
200 ft. 
200 ft. 
200 ft.

13*60S,H-95E 
12*55S,24-65E 
7+008,4+lSE

Dip

45
45
45
45 C

45 c
45 
45 C

45 S
45 
45 C

Dip

45
45
45 45 C

Azimuth

295^ 295 0 
2950 
2950 

295^ 2950 
2950 

295^ 
295^ 2950

Azimuth

324 V 
270 C 
270 C 
253 C



CERTIFICATE

I, Simon J. Haynes- do hereby certify

1. That I reside at 254 Hwy. 20 W, Fonthill, Ontario. Box 397, Fonthill, 
Ontario LOS 1EO;

2. That I graduated from Manchester University with a Bachelor's degree in 
Geology in 1965, from Carleton University with a Master's degree in 1969 
and from Queen's University with a Doctorate in 1975.

3. That I have been practicing my profession continuously since 1965, first as
a geologist for Amax Exploration and Phelps Dodge Corp.; thence as an instructor 
at Carleton and Queen's Universities. From 1972 to 1974 I was an Assistant 
Professor of Geology at Pahlavi University, Iran where I was a private 
consultant to Magcobar Corp. and the Fars and Khuzestan Cement Co. Since 1974 
I have taught geology at Brock University,- firstly as Assistant Professor 
more recently, from 1979, as Associate Professor. During this period I have 
acted as private consultant to the National Iranian Copper Industries Corp., 
Golden Goose Mine Ltd., Madawaska Mines Ltd. and Northgate Exploration Ltd;

4. That I am a fellow of good standing of the Geological Association of Canada; 
and a member of the Society of Economic Geologists and the Mineralogical 
Association of Canada and other societies;

5. That the work performed as reported in the appended report was completed 
either by myself or under my direct supervision, and I personally 
warrant as to the authenticity of the factual reporting in this report.

S.J.Haynes, Ph,D

Dated at Fonthill, Ontario 
October 23, 1980
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The 1981 diamond drilling programme was undertaken to investigate the 

possibility of economic Uranium mineralization on the two most promis 

ing showings, the "South" and "Lazlo". These showings are described 

respectively as, "two continuous parallel uraniferous zones over 1,600 

feet long", and "a semi-continuous uraniferous zone 1,500 feet long". 

A total of 1,660 feet of BQ core was drilled in eight holes. An add 

itional 1,100 feet of drilling was planned contingent on encouraging 

results from the first set of holes. Encouraging results were defined 

as Q .2% over 10 foot widths or equivalent. These results were not 

realized on the South showing but do occur on the Lazlo showing.

The work described in this report has been submitted for credits under 

the Ontario Mineral Exploration Program Act, our registration number 

OM59-PE55-C-81. The 1780 days of drilling and applicable assaying 

assessment credits allow us to bring 13 cliams to lease.

INTRODUCTION

The 1981 diamond drilling programme for the Anstruther Township Project 

(Project 703- Northgate Exploration Limited) investigated the economic 

potential of the South and Lazlo showings as recommended by the 1980 

summer field season report.

The drilling programme was undertaken from late January to early March 

1981 and comprised 1,660 feet of drilling in eight holes. Sixty five 

samples numbered 601 to 665 inclusive were assayed for precent U^CL, 

numbers 641 to 666 inclusive were assayed for Mo for a total of 66 samples 

and 91 assays.

PROPERTY S OWNERSHIP

Northgate Exploration Limited holds 1005& interest in the following claims 

located in the South-eastern corner of Anstruther Twp., Peterborough 

County, Ontario (NTS 31 D/16):

Prefix EO, 510540,510541,510542, 510543, 510544, 510545, 510546, 510547, 

510548, 510555, 510947, 520318, 520319, 520320, 520321, 520322, 520323, 

521108, and 521109.



LOCATION AND ACCESS

The drill holes are accessable via the drill road which leads north from 
the Anstruther Lake road from a point opposite the boat launching site on 

Loon Call Lake. Anstruther Lake road is located west off highway 28, about 

0.5 miles south of the village of Apsley.

GEOLOGY

Regional, local and detailed geology, and structure are covered in "Summary 

Report of 1980 Field Season Activities on Project 703, Anstruther Township, 

Bancroft District, Eastern Ontario - NTS 31 D/16," by Simon Haynes, Ph.D., 
{Appendix III).

DRILLING PROGRAMME

The following holes were drilled :

Showing
South, East Sheet 
South, East Sheet 
South, East Sheet

Hoi
A
A
A

81
81
81

e.
-2
-3
-4

Co-ordinates
!BL-1
BL-1
BL-1

5+50
7+00
8+50

N
N
N

2+70
3+00
2+35

E
E

E

Depth-
207'
257'
207'

Azimuth Dip 
" -450295' 

295C 
295(

-451
-45(

South, West Sheet 
South, West Sheet

A 81-6 BL-2 15+00 N 5+00 E 256' 295U -451 

A 81-7 BL-2 13+00 N 5+50 E 252' 2950 -45C

Lazlo 
Lazlo 
Lazlo

A 81-11 

A 81-12 

A 81-13

15+80 S 1+19 W
13+60 S 1+95 E
12+55 S 2+66 E

TOTAL

127' 
207' 
147'

1,660'

324V 
270C 
270C

-451
-45C
-45C

Topographic conditions necessitated the changing of co-ordinates of some of the 

holes from those orginally recommended in Simon Haynes report.



RESULTS

A total of 66 samples were taken. 65 samples numbered 601 to 665 inclusive 

were assayed for percent U-Og. Intersections of possible economic signifi 

cance are as follows:
CORE 

HOLE SAMPLE # LENGTH FOOTAGE ASSAY 1, U 008

646 -
647
646+647

4.9'
5.0'
9.9'

61.1-66.0
66.0-71.0
61.1-71.0

A 81-11 643 7.3' 37.5-44.8 0.159

644 5.1' 44.8-49.9 0.195

643+644 12.4' 37.5-49.9 0.173

A 8V-12 646 - 4.9' 61.1-66.0 0.240
0.121 
0.190

A 81-13 654 4.T 44.5-48.6 0.200
0.290 
0.270 
0.034 
0.071 
0.172

All of the above intersections occur in the Lazlo showing. On surface the 

Lazlo showing is a discontinuous pegmatite zone approximately 1,500 feet 

long with the highest radioactivity being concentrated in the 400 foot long 

section that was drilled this winter.

Contact relationships between the pegmatite and country rock are distorted by 

partial assimilation of the country rock. It is however, reasonable to assume 

that the strike and dip of the pegmatite parallels to sub-parallels the local 

foliation, in which case the drill holes are intersecting very close to the 

true width of the mineralized zone.

654
655
656
657
658

654-658

4.T
5.0'
4.7'
5.0'
4.7 1

23.5'

44.5-48.6
48.6-53.6
53.6-58.3
58.3-63.3
63.3-68.0
44.5-68.0



In each hole the best assays come from the upper section of the pegmatite 
reinforcing the theory that the Uranium was carried by volatiles in the 
original pegmatite magma.

No economical intersections were encountered in the holes drilled on the 
South showing. Considering that several areas of high radioactivity were 
discovered on surface, the drilling results would indicate that the Uranium 
mineralization is erratic, and that any hi ah grade zones that might be 
discovered at a later date will not be continuous to any appreciable extent. 
In the case of the Lazlo showing additional drilling will be required to 
test the depth extent of the mineralized zone.

Of the 66 samples taken, 26,numbers 641 to 666 inclusive were assayed for 
molybdenum. All of these samples are from the Lazlo showing.

Molybdenite occurs as highly visible disseminated flecks up to IX of the core 
over short sections. When averaged out over the approximately 5 foot sample 
widths, molybdenum assays proved to be discouragingly low. The best assay - 
was .11^ over 4.9 feet with the average about .03^ MoSp over 5 feet.

Complete assay results, drill logs, and drill sections are included in 
appendix I. Drill hole locations are shown on the 1"-50' geological maps 
in appendix II. Showing locations are given on the V-% mile location map 
in appendix II.

CONCLUSIONS

Results from the South showing failed to match those anticipated by the 1980 
surface mapping programme, which encountered areas of high radioactivity. 
This indicates that uranium mineralization in the area is of a somewhat erratic 
nature,of limited extent or continuity.

The results from the Lazlo showing indicate a pegmatite sheet whose upper 10 
feet carries potentially economic uranium mineralization. Present surface 
mapping shows this zone to be discontinuous and of limited lateral extent.



Continuation to depth is open.

Tom Crandall, P. Eng., (personal communication) has pointed out that the 
molybdenum encountered in these holes could prove to be a problem in extract 
ing the uranium and that grade and tonnage would have to be sufficient to 
account for losses in the milling process. It will be necessary to extend the 
approximately 400'xlO'x40' sheet that is inferred by the present drilling be 
fore any realistic evaluation of economic potential can be made.

RECOMMENDATIONS

The South showing should be maintained in good standing.~ The Comindex property 
immediately to the south has a marginally economic deposit. There is a poss 
ibility that this extends into our ground at depth.

The Lazlo showing should be considered for further work. Stripping should be 
performed to determine the continuity and lateral extent of the mineralized 
pegmatite dyke. If this proves encouraging, additional drilling to prove 
continuity at depth should be contemplated.

Assessment credits earned by this programme should be used to bring 13 claims 
to lease. The remaining credits should be applied as follows:

30.78 Days: 510540, 510541, 520318 
O Days: 510545, 520321, 521108



PHONE: (705) C52-3341 P. O. B OX

RESEARCH OF CANADA L/IMITED
WAKEFIELD, ONTARIO

C A h? A D A

(UprtUirate of

From: Northgate Exploration Limited, 
Suite 31*40, P.O. Box 1*43, 
1st Canadian Place,
Toronto, Ontario M5X 1CT 

Samples submitted to us show results as follows:

Date: February 20, 1961 

Received: —————————^—

Our Reference No.____2*403—————.

Project 703/50*4

To: Mr. R. Zinn (l) 
Dr. G. Harper (l)

Sample No.

601
602
603

605
606 
60T
608
609
610

612
613

615
616
617
618
619
620
621
622
623 
621;
625
626
627
628
629
630
631
632
633 
63^4
635
636

0.005
0.012 
0.012 
0.021 
0.0^7 
0.085 
trace 
trace 
0.006 
0.018 
0.017 
0.011

0.00*4 
trace 
nil 

•0.002 
trace 
0.003 
O.OOlj 
0.007 
0.015 
0.006 
0.005 
0.015 
0.026 
0.025 
0.03^ 
0.002 
0.010 
0.010 
0.006 
0. 00l4 
0.012 
0.010 
0.00*4

Invoice No..

MANAGER

D.M. Wyslouzil, P. Eng., 
fpifot



FHONC: (7C5) C52-3341 

t 1 t.
P. O. BOX 43O

RESEARCH OF CANADA L/IMITED
LAKEFI35LD, ONTARIO

CANADA

(HrrJiiiratP of

From :
Northgate Explorations, 
P.O. Box ll*3, 
1st Canadian Place, 
Toronto, Ontario M5X 1C7

Samples submitted to us show results as follows:

Sample No.

637
638
639
6140-
6Ul
6142

6143

6*45 
6*46
6147
6148
6149
650
651
652
653
6514
655
656
657
658
659
660
661
662
663 
661* 
665

1* U 30 B

0.03B 
0.010 
0.0147 
0.055 
0.010
0.019
0.159
0.195
0.101
0.2140
0.121
0.060
0.029
0.016
0.019
0.0214
0.030
0.20
0.29
0.27

0.071 
O.Oll* 
0.013 
0.033
0.017
0.017
0.018
0.026

Date: March 16, 1981 

Received: —-————..———

Our Reference No. 2*403

Invoice No.. 15851

Mr. G. Harper (l) 
To: ujr. R. zinn (l)

end

SIGNED.
MANAGER

D.M. Wyslouzil, P. Eng.



PHONE: (705) 652-3341 P. O. BOX 430

LAKEFIELD RESEARCH OF CANADA LIMITED
LAKEFIELD. ONTARIO

CANADA

(Eeriittrate of

From: Northgate Explorations, 
P.O. Box 1^3, 
l First Canadian Place,
TORONTO, Ontario. M5X 1C? 

Samples submitted to us snow results as follows:

; May 8, 1981
Received :

Our Reference No. T..p,

Invoice No.. 16030

iple No.

656 

666

T, Mo

0.01*9 

0.002

rTjjrp f?v*rP nn nr?.
|- MAY 1 9 1981 '

JlJUbV^LbU U 15

:

OK

*l*

S t^t**.

To:

i.il. end

SIGNED.
/^ MANAGER j] '

D.M. Vtyslouzil, P. Eng., 
. iPifof iP/iinf /7i



Property: Anstruther 
Location: South Showing 
Co-ordinates: BL-1, 5+50-N, 2+70 E

^ l

HOLE: A 81-2 
Core-size: B

NORTH GATE EXPLORATION LIMITED - " . ' - -. " n V

' "" " ' " " '"""" . ." Section: . . Dip Tests: 207' -450
Scintrex G1S - 4 Contractor: Longyear Diamond Drilling Inc. '. Length: 207' ' : Started: 26/01/81
Spectrometer - V . . - ' -- . , ' Elevation: rt ' . Completed: 28/01/81
DRILL LOG . . . ' A7lmuth: 2950 Dio: -45 0 Loqqed by: R

DEPTH

' from
0

14'

16'

16.5'

19.2'

19.9'

24.4'

36". 2 '

^
47.2'

to
14'
16'

16. 5 1

19.2'

19.9'
f

24.4'

36.2'

r

47.2'

•68.7 1
^ it

'DESCRIPTION
NOTE: All angles are measured with respect to the long core axis.

Casing ob. , pulled - ;
Biotite Gneiss: fine to medium grained, -1556-5035 -biotite, schistose S friable over

short (1") sections, qtz and Kspar content is variable S non-homo 
genous,, gneissosety is 75 T. C. A.

Pegmatite Dyke: -very Coarse grained Kspar S biotite with interstitial qtz, vuggy
' at 16,5, garnetiferous biotite schist for 1.5", minor muscovite,

qtz is characteristically "smokey", upper contact is parallel to
fol'n, lower is broken.

Biotite Garnet similar to above 14' - 16' approx. , 302J -50/5 biotite S more homo-
Gneiss genous, garnets are rounded, porphyroblast^. up to 0.2" dia.,

minor chlorite (less than 156) with biotite. Samll vug at 18.5',
f'ol'n at 70 T. C. A., probable meta sediment.

Pegmatite Dyke: similar to 16'-16.5' contacts are irregular but roughly parallel
fol'n. - - . ' .

Biotite Garnet . 'similar -to 16.5'~19.2'y qtz 5 Kspar are concentrated in small
Gneiss irregular patches. . -

Leucocratic coarse grained, grey-pink, Kspar, "Quartz, minor biotite(plag. ,May 
Pegmatite reflect a high Ca content in the' original sediment) labradorite 

* dorite schilleri.s 'common 556 ? 31. 5 '-33. 5 ' coarse biotite patches
up to 1 511, of the core, .Kspar increases with depth,- less than Upy.

Granitic Gneiss: grey, atz. , plag., biot. , fine to medium grained poor to'moderate-
(qtz-feld meta ly foliated (41. 5' -41. 8 1 . meta volcanic dyke ? very sharp contacts 
sed, Paragneiss) at.850 TGA, chloritic-siliceous), 4.3 1 calcite coated fracture 10

TCA. Minor py 15*.' '. ' '
Leucopegmatite: as above 24.4'-36.2' remnant patches of grey gneiss; Ksp'ar incre 

ases 66. 5' -68. 7.' with. minor coarse biot. Conta.cts are irregular.
* * ' *

- ... -

sample
number

601
602
603
604

605
: 606

607 
608

.
609 
610

. ,. .

2.5
2.5
2.5 '
2.6

2.5 
4. .2

2.5
4.0

2.5 
2.5

611 j 5.0
——— . —— J —— ̂  ——

from

19.4
21.9
24.4
26.9

29.5 
32.0

36.2 
43.2

.47.2 
49.7
52.2

to

21.9
24.4
26.9
29.5

32.0 
36.2

38.7 
47.2

49.7 
52.2
57.2

. Zinn
ASSAYS

l
U 30 R

.005

.012

.012

.021

.047 

.085.

trace 
trace

.006 

.018

.017

i

*



--^'^

NORTH GATE EXPLORATION LIMITED

noT1 , , nr DRILL LOG

Property:. Anstruther . 
Location: Show Showing 
Co-ordinates:BL-1, 5+50 N..2+70 E

Page 2 -of*

HOLE: A 81-2 
Core-size: BQ

Section:
Length:
Elevation:
Azimuth:

207 1

295 0 Dip: -450

Dip Tests: 207' -450
Started: 26/01/81
Completed: 28/01/81
Logged by: R- Zinn

DEPTH

from

68.7'

.

87.3'
92.4'

i -

i

i

:

to
87.3'

92. 4 1
207.0'

t

-

-

•' 'DESCRIPTION 
. NOTE: All angles are measured with respect to the long core axis.

Intermedded gradational from quartzo feldspathic(granitic comp.) to amphibolit-
Metasedfrrentsi ic gneiss consisting of black S green hornblende bibt., plag., qtz
(Paragneiss) cbl., S talc. The rock is m. gr. - f.gr. S moderately foliated.

Fracture surfaces are calcite coated. Recrystallized qtz vein frorr
83.0'-83.6' , ground S broken core SS.O-'-SS.S 1 .

Pegmatite: . as above 47' 2 - 68.7'
Interbedded as above 68. 7' -87. 3 1 .
Metasediments: quartzo-feldspathic from 93.8*-95.8', grades from amphibolitic to
(Paragneiss) qtz-feld at HO'-llS 1 . Fine to medium grained, moderate gneisic

fol'.n 700 TGA, 1.4' peg dyke from 128.5-129.9' , qtz, Kspar with
minor Biot. ,,i py. Principal minerals are qtz., Kspar, hornblende,
secondary minerals include biotite, chlorite, pyroxene, talc, py S
megnetite. Transitions from qtzo-feld to mafic are gradational
over 1-3- ft. , or characterized by short l"-3" interbeds with sharp
con tacts ..parallel to fol.'n i .e. : 750-800 tCA. Fol'n is poor in the
qtzo-feld. sections S moderate in the amph., sections. Numerous
small (average 1") fg: peg veins parallel to sub parallel fol'n.

END OF HOLE ' .. - - . ' . ' " .
* .. -

- ' , . - ' -. - - ' -- ' . . ' - '

. - . - . . ; . - . - ' .

- '- . - - . ' . . ~ .

sample 
number

•612 -
613
614
615
616
617

- 618 .

'

'

width

5.0
3.5 -

. 3.0
3.0
3.0
5.1

3.0

from

57.2
62.2
65.7
68.7
84.3
87.3

-

92.2

i

to

62.2
65.7
68.7
71.7
87.3
92.4

95.4

-

ASSAYS

7,

.011

.004

.004
trace
lil
.002

trace

•'

- i
i



NORTKGATE EXPLORATION LIMITED

Scintrex G1S-4 - 
Spectrometer
DRILL LOG

Contractor: Longyear Diamond Drilling Inc.

Property: . Anstruther 
Location: South Showing - 
Co-ordinates: 7+00 N, 3+00 .E

Section: 
Length: 257 
Elevation: 
Azimuth: 2950 Dip: -45

HOLE: A-81-3 
Cor e-size: BQ

Dip Tests:
Started: January 28/81 
Completed: January 29/81 
Logged by: R. Zinn

DEPTH

from
O 1
24'

'37'

75.5'

80.0'

99. 0 1

106. 7 1
-" 109.3'

to
24'
37'

75.5'

80.0' .

99.0'

106.7'

109.3'
162.9'

-

DESCRIPTION 
NOTE: All angles are measured with respect to the long core axis.

Casing ob. , pulled
Biotite Gneiss: fine to medium grained, 5056 + biot., qtz., S feld content variable

rare (1/8") py sheets on fol'n plane, calcite on facture surfaces,
Kspar content increases toward peg contact.

Pegmatite: Grey-pink qtz(4d-50%), Kspar coarse grained, up to 50& unassimilat 
ed country rock in irregular patches from h" across to one section
47.5'-57.0' that includes coarse pyroxene, calcite veining, peg
veining and talc. Py concentration up to 5ft over 6". Quartz is
typically "smokey". Kspar increases with depth to 50/6.

Granitic Gneiss: F. gr. , qtz, biot, Kspar, poorly foliated, hard, competent, no
(Qtzo-feld Meta- accessory minerals visible, calcite coated fractures, contacts
sed) sub-parallel to fol'n 750 TCA. .
Pegmatite: as above 37'-75.5' higher average content of Kspar. Coarse

pyroxene from 87 '-88. 5' S 95.5V971 occasional patch (l"-6"f of
unassimilated' grey gneiss. -Less than 156 py as an accessory. .

* i ' *

Granitic Gneiss: identical to 75.5' - 80.0' contacts parallel to fo.Vn 800 TCA.
(Qtzo-feld Meta- ' ' .. . .

sed) , . . - . ' . ,. . - ~

Pegmatite ; identical to 80.0' -99. 0-1 , minor py, low readings on G1S-4

Granitic Gneiss: repeat of 99.0'-1067'. Short pegmatite secti ons ' f rom 115.7-116.0',
(Qtzo-feld Meta- 116.-4'-n7.3, n7.9'-T18.6' ,128'-128.8* , many samllCless" than'-l")

sed) peg zones (fracture filling ?) Amph.. , gneiss from 145.2'-146'i
146. 8-147', 151. 2'-15T.7', fing grained, moderately -foliated,
calcite on fracture surfaces, 556-1556 Biot..'

sample
number

619

621
621

. 622
623
624
625
626

. 627
628

629'

. 630
631
632
633

.
'

'

width

3.0

5.0
5.0
3.5
3.4
3.1
5.0
5.0-
5.0
3.5

4.5
-
4.75
4.75
4.75
4.75

;

from

34.0

37.0
42.0
47.0
50.5
53.9
57.0
62.0
67.0
72.0

75.5

80.0
.84.75
89.50
95.25

-

to
| ASSAYS

l 
U 308

i
37.0 (.003

42.0
. 47.0

50.5
53.9
57.0
62.0
67.0
72.0
75.5

80.0

'84.75
89. 5C
95.25
.99.0

i i

.044

.007

.015

.006

.005

.015

.026

.025

.034

.002

.010

.010

.006

.004

i

t

i
iiii\

t -i

l
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NORTHGATE EXPLORATIONLMITED

DRILL LOG

Property: Anstruther 
Location: South Showing 
Co-ordinates t 7JDO N; 3+00 .E

Section:
Length: 257' ' '
Elevation: 0 0.

. . oocu t* .-. ytcU

"'fi'*"*— 1'1"*^"*" ™j

HOLE: A-81-3 
Core-size: BQ

Dip Tests: 
Started: January 
Completed: January 
Logged by: R. Zinn

28/81 
29/81

j DEPTH

from
i 

162.9'
164. 5 1

190.' 

201.'

224.3'
233. T
254.5'

^-

to

164.5'
190.'

201.' 

224. 3 1

233.1'
254.5'
257.'

DESCRIPTION 
NOTE: All angles are measured with respect to the lonn core axis.

Pegmatite: replica of 106.7' -109.3'
Granitic Gneiss: replica of 109.3'-162.9' , peg 171 .5'-173.5' . 
(Qtzo-feld \ 
Metased)

Pegmatite: replica of 80.0'-99.0' contains 6"-8" sections of unassimilated 
country rock in lasts'.

Granitic Gneiss: replica 109.3'-162.9' peg at 206.T-206.7 1 , 207.3'-207.4' , 211. T- 
(Qtzo-fled 211.8', 213.9-214.5'. 
Metased) ' ~

Pegmatite: replica of 190. '-201.' , low radioactivity,
Granitic Gneiss: replica of 201. '-224. 3' , many scattered short section of pegmatite

Amphibolite 50/S +.amph * biot. , mgr, moderate foVn, minor qtz, feld, calcite 
Gneiss: talc, small qtz veins. . - -
(Metased) - - - ' . ' . - .. '

END OF HOLE . - ' ' . ' . . - . ; . .

' ' " ••* . ' :". ; ; . ' ":- :- .- ' ' - -.

'.- ' -. ' ' .

sample 
number

634 
635
636

-

*

i

width

5.0 
2.0
4.0

-

from

190.0 
195.0
197.0

-

to

195.0 
197.5
201.0

.

ASSAYS

l 
U30 8

.012 

.101

.004

1

-

\



Property: Anstruther Twp. 
Location: South Showing 
Co-ordi nates :8*50N, 2+35E

HOLE: A-81-4 
Core size: BQ

.tlpWfJiaiB^'Wi!^-' ~ ' - "i **^'J((|gs—:YW"St*;iOT"*"w9WTW**"l' :; '

NORTHGATE EXPLORATION LIMITED' - A
Section: DI P Tests: ^

Scintrex G1S -4 Contractor: Longyear Diamond Drilling Inc. Lenqth' 207* Started: February 1, 1^81 
Spectrometer . ' Elevation: Completed: February 2, 1981
DRILL LOG ' - . Azimuth: 295 Dip: -45" Loaqed by: Ron Zinn

DEPTH

from

0.0

3.0

15.0

21.6

104.5

201.8

;"

to

3.0

15.0

21.6

104.5

201.8

207.0

-

DESCRIPTION 
NOTE: All angles are measured with -respect to the long core axis.

Casing. ' ob, pulled

Pegmatite: Coarse quartz S ksp.ar vyith. minor biotite and less than Q.5% py.
Quartz is "smokey" and kspar content" increases with depth.'

Biotite Gneiss: 35/5 - 50ft biotite, quartz, moderate! y, foliated at
85" TGA, -C Q.5% py.

Pegmatite - replica 3-15 coarse biotite at 3V (300 cps T. C.)

48.7 - 49.5 - Short -section fine biotite 5025
(unassimilated metased?)

-low overall radioactivity

Granitic Gneiss - .(Qtz -feld. metased) - Homogeneous medium grained mix of
approximately 40^ quartz, 4025 biotite, 2025 feldspar, moderately to poorly
foliated, mi nor ̂  .525)py, peg vein at 128.9. - 130.2, partial anatexis is
common after 130.2' (probably due to migration of high temperature fluids)
i.e.. 167.1 - 168.7, 181.8 - 183.3, 185.1 - 186.1, 196.6 - 200.0, 203.0 - 207.0.
Radioactivity is only slightly above background.

Pegmatite - As, above 21.6 - 104.5, less radioactive than above section.

End of Hole. ' -

sample 
number

637

-

width

3.5

from

29.0

to

32.5

i

ASSAYS

l
U308

.; 038

i'



!..

Property: Anstruther 
Location: South Showing 
Co-ordinates: BL-2, 15 N, 5+00 E

l
HOLE: A-81-6 
Core size: BQ

NORTHGATE EXPLORATION LIMITED' ' . A

Scintrex G1S-4 Contractor: Longyear Diamond Drilling Inc. Section: Dip Tests: 256' ~ 
Spectrometer . ' Length: 256' Started: February 7, 1981

' Elevation: Completed: February 8, 1981
DRILL LOG ' . Azimuth: 2950 Dip: -450 Loqqed by: Ron Zinn

DEPTH

from

0.0

4.0

;' 21.8

25.1

i

i 39.6

66.3

j 67.6

i 68.8

77.0 .

: " 79.2

-- 86.7

to

4.0

21.8

25.1

39.6

-

66.3

67.6

. 68.8

77.0

79.2

86.7

91.3

DESCRIPTION 
NOTE: All angles are measured with -respect to the long core axis.

Casing; ' ob. , pulled.

Biotite Garnet Gneiss - F. gr. -M. gr.. -'well foliated at 70 0 TCA, 5056 * biotite,
up to 25/0 garnets up to k " diameter.

4.3'- 6.5*- zone of anatexis completely granitized, no foliation, approximately
3035 of the core from 6.5 - 21.8 has suffered partial anatexis with remnant
garnets and slight concentrations of py.

Pegmatite - white, coarse, quartz, smokey quartz, kspar* biotite, partial
silica welding of fractures, very low R. A. minor py.

Amphibolitic Gneiss - F. gr. , well foliated, 50/5 * amphibole, patches of brown
biotite, 1555 calcite interstitial and on fracture surfaces, soft, foliation at
70.0 TGA .

Partially Granitized Metaseds - partial anatexis of amphibole gneiss. 'S .biotite
garnet gneiss moderately to weTl foliated, biolite, amphibole, .quartz, kspar^o V-
minor calcite, garnet S py.

Pegmatite - White, as above 21.8-25.1

"\ Granitic Gneiss - Similar to 39.6 -r 66.3 -1555 more quartz-feldspar minerals.

Pegmatite - White, As above 21.8 - 25.1. Higher. average R. A. 70 - 100 cps.

Granitic Gneiss - Replica 67.6 - 68.8.

Pegmatite - White, as above 68.8 - 77.0.

Granitic Gneiss - As above 67.6 -68.8. . .

sample 
number width from to

ASSAYS

i

i
j
1i

i



f

NORTH GATE EXPLORATION L!MITED :

DRILL LOG

Property: Anstruther 
Location: south Showing 
Co-ordinates: BL-2, 15 N, 5+00 E

Section: 
Length: 256' 
Elevation: 
Azimuth: 295 0 Dip; -450

!'"^^

HOLE: A-81-6 
Core, size:' BQ

Dip Tests: 256'
Started: February 7, 1981
Completed: February 8, 1981
Logged by: Ron Zinn .———-—-

DEPTH

from to

DESCRIPTION 
NOTE: All angles are measured with-respect to the long core axis.

sample 
number width from to

ASSAYS

91.3

102.9

102.9

256.0

Pegmatite -Orange, very coarse kspar, smokey cuiartz, amphibole - 
accessory biotite, rare patches of py (up to 2'T x .75") , low R.A.

Granitic Gneiss - (Metaseds)- 50 - 50 Ferro-Mag - Quartz-feldspar minerals, 
low R.A., fairly homogeneous, disseminated subhedral py,moderately foliated 
80 0 TCA, peg vein 105.5 - 106, 108.8 - 109/1, 134.5 - 135.0, 171.8 - 172.0, 
188 - 188.5
- Gneiss becomes more quartzo-feldspathic with depth (60-7055)
- patches (137.3 - 137.7, 138.5 - 138.9), ungranitized biotite gneiss 

(237.7 -239,9, 245,8 - 247.2, 247.5 - 250.9)
- degree of anatexis varies from poor to complete, rare short l" vuggy zones 

(formerly calcite) disseminated py is. coarser in the less granitized zones
- peg vein 243.0 - 244.0.

End of Hole. .



Property: Anstruther 
Location: South Showing 
Co-ordinates: BL-2, 13+OON, 5+50 E

T^rr**"-"^'"*

HOLE: A-81-7 
Core size:' BQ

NORTHGATE EXPLORATION LIMITED;
Scintrex G1S-4 Contractor: Longyear Diamond Drilling Inc. ?ectl?n:or^i 
Spectrometer - Length: 252 

Elevation: rt 
DRILL LOG - ' ' Azimuth: 295

DEPTH

from

0.0

22.0

47.2

55.8

63.2

130.9

*"

—

to

22.0

47.2

55.8

63.2

•-

130.9

252.0

w

-
-

DESCRIPTION
NOTE: All angles are measured with respect to the long core axis,

Casing: ob. , pulle.d

Biotite Garnet Gneiss - 50/S '* biotite, quartz feldspar minerals
variable 556 - 50X, moderately good foliation 800 TCA, many short sections
(10* - 1556) of partial metasomatism or anatexis, accessory minerals are garnet,
diopside, talc, calcite, "S py, molybedenum talcose sections are friable and
associated with cal cite, two 611 sections remnant marble.
Py occurs in small vugs and fractures. Possible shear zone 42 - 46.

Pegmatite - Coarse, smokey quartz 5 orange-white Kspar
- 200 - 500 cps. R. A: minor biotite S py.

Biotite Gneiss.- similar to 22 - 47.2, more quartz-feldspar minerals
- poor to moderate foliation, no talc, calcite or garnet, short peg zones
58.- 58.5, 59.0 - 59.8 .

Biotite Amphibole Gneiss - med. grained, well foliated, major minerals -.
biotite, amphibole, quartzite - accessories - kspar, epidote, py, calcite, talc.
Kspar .is restricted to. zones adjacent to peg veins. Occasional short
recrystallized quartz veins.
Peg veins 81.5 - 82.2, 86.0 - 86.9, 87.4 - 87.8, 94.3 - 94.8, 95.8 - 96,0,
100.0 - 101. 3,. .104. 1.- 104.4,'113.8 - 115.5., 116.1 - 116.8, 124.5 - 125.0.

\ ' - .
Granitic Gneiss -F. gr. -m. gr. , quartz, kspar, biotite, approximately 302 each,
grey-pink colour, rare small vugs parallel to foliation, non-homogeneous -

. comp. varies. from 20 - 60% * biotite. Appears granodioritic to quartz dioritic
where Kspar content is low. (Pegmatite Zones - 142.0 - 143.5, 174.3'- 180. 4,:
185.1 - 189.2, 200.0- 201.3, 209.2 - 221.1). (As above 47.2 - 55.8 low R. A.) '

End of Hole. : . . -
i

^^ 
Dip Tests: 25f -450 W 
Started : February 14, 1981 
Completed: February 15, 1981 

Dip: -45 Loqqed by: Rp n Zinn

sample
number

638

639
640

"

widthW 1 \J wu

5.0

5.0
5.0

from to

42.0

47.0
52.0

.

47.0

52.0
57.0

.

ASSAYS
o/— '
k

J 308

.010

.047

.055

l

.

^.i i ——
ti

i
i

ii
i
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Property: Anstruther Twp. 
Location: LazloW 
Co-ordinates: 15+80 S, HI9 W

,•TtrSC'-tWMrfcsw—.-j;".*- *t— - f.- i '!"'P^|MI'f**j lJ:1"*-!'-^

HOLE: A-81*ll 
Core s1ze:'BQ

NORTHGATE EXPLORATION LIMITED' ; -x - - A

. . - . ' - ' " Section: Dip Tests: W
Scintrex G1S-4 Contractor: Longyear Diamond Drilling Inc. Length: 127' Started: February 21, 1981
Spectrometer . . ' Elevation: n . Completed: February 21 , 1981
DRILL LOG ' - . Azimuth: 3240 Dip: -450 Loqqed by: Ron Zinn

DEPTH
1- ___ from _ \ to

0.0

6.0

6.0

8.5
l

8.5

15.6

21.5

23.0

38.5

39.8

l 49.9

15.6

21.5

23.0

38,5

39.8

49.9

80.5
*

'

i -- 80.5 . 81.0

l ". -81.0 - 122-.5

DESCRIPTION 
NOTE: All angles are measured with respect to the long core axis.

*

Casing. ob. , pulled.

Pegmatite - Coarse grained, kspar, -smokey quartz, minor biotite and iron
staining, 250 cps..

Biotite Garnet Gneiss - up to V garnet porphy rob lasts in a fine grained
biotite gneiss, 501 * biotite, foliation 80 0 TCA

Calc-Silicate (calcareous metased) - Fine to medium grained, diopside
. amphibole, silica, with minor biotite b talc. Short sections (h" - 1 .5") of

. re-xtalized marble (calcite) remain; associated biotite.

Pegmatite - As above 6 - 8.5 gradational lower contact 3 - 400 cps.

Biotite Garnet Gneiss - As above 8.5 - 15.6 slightly more siliceous . 57, py.

Marble - White crystalline calcite with accessory diopside and biotite, upper
and lower contact are calc-silicate - -

Pegmatite - Upper 2.5'. partially assimilated calesilicate and marble. Small
.25" fragments of unassimilated country rock. Bright yellow staining on 
some fractures in quartz. Lower contact is partially assimilated, gradational .

\ . 4

Granitic Gneiss - Biotiticguartzo-feldspathic gneiss, upper contact 25fc - 30% 
m.gr.biotite, foliation 75 d TCA, many small 'zones of metasomatism (partial

. anatexis) . .
- . *

Granite - Complete anatexis at contact.

Cale-silicate - As above 15.6 - 21.5,, W po; py 106' - 109' associated with
marble^ amphibole is med. grained, -d fops i de is fine gra-ined, mi nor. epidote^ talc,
.57* py overall. ' :

sample 
number

641

642

643

644

width

2.5

1.5

7.3

5.1

from

6.0

21.5

37.5

44.8

to

.
8.5

27.0

44.8

49.9

ASSAYS

U 30fio o

.010

.019

.159

.195

-

Mo

.004

.021

.014

.002

1

t

\

l i

i

1j l
i ;

i 
i ti



NORTHGATE EXPLORATION LIMITED'

DRILL LOG

Property; Anstruther Twp.
Location:
Co-ordinates:

Section: 
Length: 127' 
Elevation: 
Azimuth: Dip: -450

HOLE: A-81-11 
Core size:'

Dip Tests: 
Started: February 21, 1981 
Completed: February 21, 1981 
Logqed by: Ron Zinn

DEPTH

from

122.5

125.5

- ~

-"

to
-

125.5 -

12/.0

1

DESCRIPTION' 
NOTE: All angles are measured with respect to the long core axis.

Granitic Gneiss -.A more quartz feldspathic version of 49.9 - 80.5, less 
(ID-15%) biotite. :' ;

Calcsilicate - As above 81.0 - 122.5.

End of Hole.

- ". '

* 
\ -

- - - - .

sample 
number width from

-

to

-

ASSAYS

'

1
i
ii
i

.

1

i



r- r;? : 'i,;*

NORTHGATE EXPLORAT!OJ\LLIM.ITED 
Scintrex G1S-4 Contractor: 
Spectrometer
DRILL LOG

7 T'" -- "-' -- r ~.-.^~.*,-v~,~ifz~ :- ,f ,, :,,™ ,..,. ^...^^p,^,,,,, ̂ m-^..^ ^ ̂ ^

't

Property: Anstruther Twp.
Location: Lazlow Showing

- Co-ordinates : 13 ^ 60S H95E

amond Drilling Inc. Section:
Length: 207,:
Elevation: n n
Azimuth: 270U Dip:-45u

r^^.-^yl^^-.-^.^^.. -^

Page

HOLE: A-81-12
Core size: BQ

Dip Tests: 207-450
Started: 01/03/81
Completed: 03/03/81
Loqqed by: R. Zinn

-,.. -, . .^^rt^,., -
1 Of 2

*

A

DEPTH

from
0

5

j
j

i i
i . 56.1
i
i
1
i

j

! 99.5

108.3

114.8.
^

•- 1 20.2
^

to
5

56.1

99.5

108.3

114.8 '

120.2

192.5

DESCRIPTION . . 
NOTE: All angles are measured with respect to the long core axis.

Casing - . ob.,. pulled.

Quartz Biotite Garnet Gneiss: medium grained variable composition may reflect
original bedding fol'n 85 TCA, minor amphibole,
small garnets and calcite. Barren pegmatite - 6.21
- 8.8', 13.3' - 14.2'. Shear ? zone 22. 5' -26',
approx., 1.5' core ground S lost. This section
contains up to 1.0^ MoS2 as finely disseminated
flakes and small patches. It is weathered and
friable. Biotite content increases with depth
to 503;

Pegmatite: Radioactive - up to 1200 cps averaging 300-600 cps, coarse grain 
ed smoky quartz, Kspar, coarse blocky patches of biotite and 
amphibole, contains disseminated py and MoS 9

w *

78' - 82.5' Short section of calc-silicate: predominately diopside S quartz
with cal cite, chlorite S biotite, medium grained to fine grained,
poorly foliated; Radioactivity decreases below the calc-silicate

Biotite Garnet . 50/S * biot. , qtz. , minor( -CU) py medium -Qfine grained, small
Gneiss: garnets poorly formed, homogenous, fol'n 70 TCA.

Calc-silicate: Quartz, biotite, cal cite, medium grained, accessory diopside,
chlorite b talc.

Biotite Garnet ..
Gneiss: As above 99.5 - 108.3. .
Calc-Silicate: Biotite, quartz, calcite, diopside, minor chlorite S talc, short

1" - 6" sections re-crystallized quartz, medium, to fine grained,
moderately foliated 8QO TCA.

sample 
number

666

645
646 _ .. 
647 648" 
649
650
651
652
653

width

3.5

5.
_ 4,9 

5. \ 4"5 

2.5
4.5
5.
5.
2.5

from

22.5

56.1
~~667(T 

*7lV " 

75.5
82.5
87.
92.
97.

to

26.0

61.1

"y'si's^
78.
87.
92.
97.
99.5

-

ASSAYS

.101

.240-.i?i

.060 

.029

.016

.019

.024

.030

9,9' @.18

l 
Mo

.002

.015

.11 

.025 

.026 

.022

.016

.049

.036

.009
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NORTHGATE EXPLORATION LIMITED

DRILL LOG

Property: Anstruther Twp. 
Location: Lazlow Showing 
Co-ordinates: 13 * 60S H95E

Page 2 of 2

HOLE: A-81-12 
Core size: BQ

Secti on : 
Length: 207 ' 
Elevation: 0 
Azimuth: 270 Dip:- 45

Dip Tests: 207 -450
Started: 01/03/81
Completed: 03/03/81
Logged by: R. Zinn

!

. DEPTH

from

192.5

,

ii

i

to

207.0

DESCRIPTION 
NOTE: All angles are measured with respect to the long core axis.

Interbedded Calc-Silicate . Qtz. , Biot., sections are 80& Qtz., 2055 Biot., 
k Quartz Biotite Gneiss: homogenous .medium grained, no accessory minerals. 

Calc-Silicate sections are as above 120.2-192.5

END OF HOLE.

.^ . .

- . ' -. -

sample 
number width

-

from

'

to

-

ASSAYS

.
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NORTHGATE EXPLORATION LIMITED'

Scintrex G1S-4 
Spectrometre
DRILL LOG

Contractor: Longyear Diamond Drilling Inc.

Property: Anstruther 
Location: Laslow Showing 
Co-ordinates; 12+555 2+65E

Section:
Length: 147'
Elevation:
Azimuth: 2700 Dip: - 450

Page of l

HOLE: .A-81-13 
Core size: BQ

Dip Tests: 
Started: 04/03/81 
Completed: 07/03/81 
Logged by: R. Zinn

} —. —————————————— 

DEPTH .

! from

0

3.

17.

44.5

l

72.8

80.0
108.0

112. 9 v
*

~- 128.5 '

to
3'

17.

44.5

72.8

80.0

108.0
112.9

128.5

147

DESCRIPTION 
NOTE: All angles are measured with respect to the long core axis.

Casing . ob. , pulled

Biotite Garnet Medium grained, SO-50% b'iot. , T-2% garnet, garnets are elongated
Gneiss: in the plane of foliation, fol'n 80 TCA, minor chlorite on fol'n

plane, short sections of partial metasomatism (anatexis), grad-
ational lower contact.

Biotite Gneiss: Medium grained, fairly homogenous 305S biot., quartz, feld, chl ,
fol'n varies 65 - 90 TCA, short section peg., 23.6' - 25.0'.

Pegmatite: "Radioactive" 300 - 1700 cps, coarse biotite, smokey qtz., Kspar,
hornblende, finely disseminated MoSp and py. , (O/O, minor
yellow staining on qtz.,

Calc-Silicate: green, diopside, chlorite, talc, cal cite .quartz, biot. , heavily
silicified sections 73.6 - 75.9, 76.5 - 77.5.
* . .

Pegmatite: As above, 44.5-72.8

Calc-Silicate: As above 72.8 - 80.0, homogenous.

Interbedded Biotite-Both sharp and completely gradational contacts, grades
Garnet Gneiss S into calc-silicate at 128.5'. ,
Calc-silicate .

Calc-silicate: Appreciably higher calcite content than previously, 7?.8'-80.0'.

END OF HOLE

sample 
number

.6,54. ̂ ^
.655 ̂ ^,
656"657

658
659
660
661
662
663
664
665

width
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P.5I0543

Dip'45 0 AZ.^324 0 
Length of hole 127'

370 N.,189 W 
of P,510547 P4 5I0548

A-81-12 Dip:45 0 A2. ' 270; 
Length of hole 207

687 N.,31 E 
of P.5 0547

A-8I-I3 Dip'45 0 AZJ 270" 
Length of hole 147'

808 N.,63 E 
of P.5I0547
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