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SUMMARY OF RESULTS. CONCLUSIONS AND RECOMMENDATIONS

The most significant analytical result received during the summer 
1992 drill program was intersected in hole KAY-2 at 295.5-298.5m. 
It assayed 6.17 g/t Au. In this interval of core we observe thin 
(cm scale) quartz veinlets trending at low angle to the core axis 
and a thin clayey fault with a small patch of 15* pyrite in the 
adjacent altered basalt. This zone occurs in a broader section of 
lithogeochemically anomalous altered basalt averaging 20 ppb Au 
over 15m uphole and averaging 52 ppb Au over 15m downhole. This 
same zone is intersected some 100m updip in hole KAY-1 where it 
averages 20 ppb Au over 26m (maximum 119 ppb Au over 1.5m). This 
anomalous zone is interpreted to occur on the southern flank of the 
northwest-southeast trending anticline and geophysical anomaly 
which was the target of the drilling program. It occurs at and 
adjacent to the contact between V8 variolitic and V10A uniform 
basalts of the Vipond sub-group of the Tisdale Group. No other 
samples taken during the drilling program gave results M g/t Au.

Also of interest, though, are lithogeochemicall y anomalous 
intervals on the section KAY-4/KAY-5 which have a structural 
association with a clayey fault cutting across the northwest- 
southeast trending anticline and geophysical anomaly; or, in one 
case, occurring in the axial plane of the anticline. These include: 
in KAY-4, 79 ppb Au over 21m at 114-135m and 79 ppb Au over 6m at 
168-174m; and in KAY-5, 44 ppb Au over 25.5m at 351-376.5m, 54 ppb 
Au over 27m at 420-447m and 43 ppb Au over 12m at 465-477m.

l interpret that these results may be indicative of nearby economic 
Au mineralization, i.e. that we have intersected an halo of 
alteration and weak lithogeochemical response. The Fe-carbonate and 
sericite alteration, along with the structural context within which 
the alteration occurs and presence of weak to moderately intense 
quartz veining and pyrite mineralization are all positive factors 
used to arrive at this interpretation. However, based on less 
encouraging results from the other drill holes, it is further 
suggested that best potential may lie at depth: in the case of 
section KAY-1/KAY-2, below 300m, and for section KAY-4/KAY-5, below 
400m from surface. Alternatively, the results from KAY-4/KAY-5 may 
suggest presence of mineralization on the adjoining claims to the 
southeast, known as the Vedron property, north Romfield zone.

Additional diamond drilling along this target is certainly 
warranted, and is therefore recommended.
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1. INTRODUCTION

The Kayorum project lies in the heart of the Porcupine mining camp, 
bounded to the north by the Hoi linger-Mclntyre-Coniaurum deposits 
and to the south by the deposits closely associated with the 
Porcupine-Destor fault: the Delnite, Aunor and Buffalo Ankerite 
deposits. See Figure 1.

In October 1990, Cogema Canada Ltd. signed an option agreement with 
Moneta Porcupine Mines Ltd. to explore the property. Work commenced 
in December of the same year and so far has included extensive 
ground geophysical surveys and a detailed surface mapping program.

From July 23 to September 11, 1992 we performed a diamond drill 
program totalling 4369 meters in 11 boreholes. Drilling was 
contracted to Bradley Bros. Limited of Timmins, Ont. Core logging 
and sampling was performed by Cogema personnel; analytical work was 
done by Bondar-Clegg and Co. Ltd. of Ottawa, Ont.

The objective of the program was to test for gold mineralization 
along a northwest-southeast trending structure and geophysical 
anomaly (shown on Figure 2) which was interpreted to be the most 
promising target on the property based on all of our previous 
exploration work. The various surveys which led to this 
interpretation will not be reviewed here; however, a complete 
bibliography of Cogema reports is given at the end of this report.

Drill hole locations are given in Figure 3. A diamond drill summary 
is given in Table 1.



FIGURE 1: Gold mines of the Timmins camp 
(Scale 1:200 000)

INDEX TO MINES 
(metric tonnes of Au produced)

DELORO TOWNSHIP

1. Buffalo Ankerite (30t)
2. Aunor (61t)
3. Delnite (29t)

TISDALE TOWNSHIP

4. Coniaururn (35t)
5. Crown (4t)
6. Dome (300t)*
7. Hollinger (602t)
8. Mcintyre (310t)
9. Moneta (St)

10. Paymaster (37t)
11. Preston (48t)
12. Vipond (13t)

WHITNEY TOWNSHIP

13. Broulan (8t)
14. Hallnor (46t)
15. Pamour (60t)*
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Table 1 Drtl Summary

HOLE f

KAY-1

KAY-2

KAY-3

KAY4

KAY-5

KAY-6

KAY-7

KAY-8

KAY-9

KAY-10

KAY-11

DATES

23/07- 
26/07/92

26/07- 
31/07/92

1/08- 
3/08/92

4/08- 
6/08/92

6/08- 
14/08/92

14/08- 
18/08/92

24/08- 
29/08/92

29/08- 
30/09/92

3/09- 
8/09/92

9/09- 
10/09/92

11/09/92

OR2D 
CD- 

ORDINATES

LOGO 
170 NE

LOGO 
170 NE

L404NW 
196 NE

L500SE 
090 NE

L500SE 
300 NE

L250SE 
225 NE

L250SE 
225 NE

L/100SE 
150 SW

L170SE 
012 SW

L065SE 
080 SW

L370NW 
050 NE

AZIMUTH 
INCLINATION

205/-45

205/-70

210/-45

205/-45

205/-65

205/-45

210/-70

025/-50

330/-55

330/-55

330/-45

OVERBURDEN 
BEDROCK

4JL 
340.0

4JL 
484.0

12.
295.0

11Q. 
286.0

16.0 
625.0

fLQ. 
409.0

M. 
500.0

4JB. 
500.0

4.0 
542.0

4,0. 
232.0

fLQ. 
88.0

Totak

Cumulative Total

TOTAL

344

488

302

299

641

413

504

504

546

236

92

1378m

4369m



2. REGIONAL AND LOCAL GEOLOGY

The geology of the Timmins area, and more particularly, the geology 
at Kayorum, has been presented in previous Cogema reports. Only a 
very brief review is presented here.

On the property, metavolcanic rocks of the Tisdale Group are the 
only rocks exposed. The mafic rocks of the Tisdale Group in this 
area are subdivided by Ferguson et. al . (1968) into four sub 
groups: Northern, Central, Vipond and Gold Centre (see Figure 4). 
These sub-groups have been further subdivided into flow units based 
mainly on their textural features: massive flows, variolitic 
pillowed flows and amygdaloidal pillowed flows. There are also 
several thin horizons of interflow argillites. These mafic 
metavolcanic units are in turn overlain by a thin carbonaceous 
argillite and a felsic agglomeratic tuff referred to as the Krist 
Formation.

In the immediate vicinity of the target area, mafic metavolcanics 
of the Vipond sub-group are the only rocks exposed (principally 
V10A and V10B, see Figure 4). The target itself is interpreted to 
represent an anticlinal axis (immediately to the east of, and of 
the same age as the south Tisdale anticline), which has been 
refolded by a younger east-west (Porcupine) deformation event. 
Where east-west anticlinal axes cross the northwest-southeast 
trend, the oldest rocks are expcsed at the surface; the youngest 
recks along this trend are exposed where (east-west) synclinal axes 
cross it. Since numerous small scale (parasitic) folds are present, 
the overall geometry is a complex overturned dome and basin 
pattern. Interpretation of the geology is further complicated by 
the presence cf numerous (presumed) faults of unknown displacements 
and by the repetition of massive (or uniform) units which are 
indistinguishable from one another except where bounded or, both 
contacts by two different var i c 1 i t-ic cr amygdaloidal units.

We expected, therefore, in the drilling program, to intersect flow 
units deeper in the Vipond stratigraphy and perhaps also to 
intersect flow units of the Central sub-group (since the drill 
target is an anticlinal structure).

- o -



3. DIAMOND DRILL RESULTS

Summary logs are presented in Table 2 (pages 17 to 24). A summary 
of sampling and analytical results is then given in Table 3 (pages 
25 to 30). Drill sections are presented on MAPS 1 to 6. Detailed 
field logs and all analytical results are given in the Appendix 
(volume 2).

3.1 Section KAY-1/KAY-2

Holes KAY-1/KAY-2 were collared at LOOO/170NE (KAY-92 grid) and 
drilled at an azimuth of 205*. KAY-1 was drilled at -45* whereas 
KAY-2 was drilled at -70". The direction of drilling is 
approximately perpendicular to the northwest-southeast trend of the 
geophysical anomaly, but is oblique to the east-west (subvertical) 
foliation.

The section KAY-1/KAY-2 can be subdivided into three l ithodomains, 
all of which show moderate to strong Fe-carbonate alteration:

* at the top of the two holes, a section of weak 
alterat ion:

V10A uniform basalt intersected at the top of the two holes is 
a relatively straightforward interpretation based on the 
surface mapping. In both cases the unit is fractured and 
moderately sericitic.

V8 variolitic basalt intersected after the VIDA is also a 
relatively straightforward interpretation, if it is accepted 
that the area occurs in an anticlinal area as interpreted from 
the surface mapping. The texture observed in this unit is 
quite consistent with this interpretation. The unit is less 
deformed and less altered than the VIDA uphole. Presence of 
the V8 this close to the surface suggests that it outcrops 
just southwest of the collar location and that it was missed 
during the surface mapping.

In KAY-1, the uniform basalt which follows the V8 is probably 
the 99 flow, again assuming that we are drilling an anticlinal 
area. The problematic unit which occurs afterwards (originally 
logged as C15/C14) most probably represents a fault with 
sericitic alteration and pyrite mineralization and faulted-in 
wedges of amygdaloidal basalt (C15 or V12).

On the other hand, in KAY-2, there are short (10cm) variolitic 
sections in the uniform section which would correspond to the 
99 flow in KAY-1. It is therefore possible that the unit is in 
fact V8C (uniform sub-unit of the V8). Given the contrast in 
thickness of this unit in the two drill holes, it might be 
preferable to assign the V8C designation.

- 8 -



* a zone of alteration and anomalous Au:

V8 variolitic basalt is next intersected in both drill holes. 
InKAY-l, pyrite mineralization and quartz veining is observed 
in the lower part of this unit. This continues for about 230m 
(from 180 - 310m) through another problematic unit which is 
probably the V10A. In KAY-2, this zone starts approximately at 
the V8/V10A contact and continues for about 105m (from 225 - 
320m).

In KAY-1, Au averages 20 ppb and As averages 62 ppm over 36m 
(from 243 - 279m). In KAY-2, from 280.5 - 295.5m, Au averages 
19 ppb and As averages 63 ppm (over 15.0m). From 295.5 - 298.5 
Au averages 6.17 g/t over 3m (As averages 71 ppm). From 298.5
* 313.5m Au averages 52 ppb and As averages 52 ppm (over 15m).

The 3m section in KAY-2 which is strongly anomalous consists 
of a zone of thin quartz veining at low angle to the core 
axis. The true thickness of the interval may therefore be just 
a few cm. No visible gold was observed.

* at the bottom of the two holes, a zone of weak 
a'terat ion:

The bottom of KAY-1 is characterized by variolitic basalt 
which appears by its texture to be V10B, suggesting presence 
nearby of a synclinal axis. This is better observed in KAY-2 
since the units intersected after the anomalous zone appear to 
represent a nice sect-ion down the stratigraphy: V10B, V10A, 
VS, 99, C15.

In conclusion, it is interpreted that first an anticlinal axis was 
crossed, then a synclinal axis was crossed. The anticlinal axis 
corresponds to the northwest-southeast geophysical anomaly (enough 
pyrite was intersected to easily account for the IP response). The 
synclinal axis could represent either a northwest-southeast 
trending hinge zone or an east-west trending hinge zone, however, 
l believe that the CIS unit represents the northeast flank of the 
south Tisdale anticline.

The zone of anomalous Au results appears to occur on the southwest 
flank of the first anticline which was crossed by the drill holes 
near the V8/V10A contact. The alteration is not restricted to a 
single stratigraphic unit but Au values seem to be strongest near 
the stratigraphic hangingwall of the V10A uniform basalt.

3.2 Section KAY-3

Hole KAY-3 was collared on L404NW at 196NE and drilled at -45* at 
an azimuth of 210*.

- 9 -



Once again the VIDA uniform basalt was intersected first, followed 
very quickly by the V8 variolitic basalt. At 229.2m the V10A 
reappears and it is followed by the V10B variolitic basalt and the 
VII uniform basalt.

The anticlinal axis crossed in this drill hole (defined by the 
progression V10A/V8/V10A is interpreted from the surface mapping to 
be the northwest-southeast trending structure which is the cause of 
the main geophysical anomaly. The synclinal axis which occurs near 
(or beyond) the end of the hole is interpreted from the surface 
mapping to be an east-west syncline.

The most interesting section in this hole (in terms of alteration 
and deformation/structure) occurs at the contact between the V8 and 
V10A at 172 - 194m. This would appear to be the same setting as the 
anomalous zone described in KAY-1/KAY-2 (southwest flank of the 
northwest-southeast trending anticline). Sampling in KAY-3 is not 
as anomalous in Au as for the previous holes, the maximum Au result 
here is 71 ppb Au/ 1.5m.

Closer to surface there are two additional weakly anomalous zones 
again associated with contacts between the V8 variolitic basalt and 
uniform basalt (VIDA or V8C). These two zones have high As content 
relative to the anomalous zones on the south flank of the 
ant icli ne.

Near the end of the hole a much weaker zone of alteration and 
veining gives a maximum of 106 ppb Au. This result occurs in a thin 
section of graphitic argillite. Results from the surface mapping 
program suggested that Au background values in the interflow 
sediments were higher than in the basalts so this result is not 
considered to be significant.

Fe-carbcnate alteration in hole KAY-3 is restricted to the 
anomalous zones close to the top of the hole and on the south flank 
of the anticline. There is no Fe-carbonate through most of the 
thick section of V8 or in the V10B/V11 units near the end of the 
hole.

3.3 Section KAY-4/KAY-5

Hole KAY-4 was spotted on L500SE at 90NE and drilled at -45* at an 
azimuth of 205*. Hole KAY-5 was spotted on the same line at 300NE 
and drilled at -65*, also at an azimuth of 205*.

Interpretation of this section is more or less based on the 
assumption that the clayey faults intersected at 171.6 in KAY-4 and 
at 466.3 in KAY-5 are one and the same. This is possibly true based 
on the observation that, of all the clayey faults observed during 
the drilling program, only these two occur at lithological 
contacts.

- 10 -



First, a description of lithologies encountered in the hangingwall 
of this fault:

In KAY-4, a short interval of VIDA uniform basalt is followed 
by a short interval of V10B variolitic basalt, which is in 
turn followed by a longer core interval of V10A uniform 
basalt. This section would suggest presence of a synclinal 
structure with its axis passing through the V10B unit.

This assemblage is followed by V8 variolitic basalt whose 
lower contact marks the clayey fault referred to above.

In KAY-5, the drill hole collars into a substantial section of 
V10B variolitic basalt before intersecting a sequence similar 
to that described for KAY-4: V10A, V10B, V10A, followed by V8 
variolitic basalt. In this case the second VIDA unit differs 
from the KAY-4 section in that two short intervals of 
interflow sediment are present.

In KAY-5, the V8 section in the hangingwall of the clayey 
fault is much thicker than in KAY-4 and is followed by short 
sections of V10A uniform basalt (which again is characterized 
by a thin interflow sediment) and V10B variolitic basalt. The 
lower contact of this V10B unit is marked by the fault.

An anticlinal axis is interpreted to pass through the thick 
unit of V8 variolitic basalt in KAY-5. Presence of interflow 
sediment in both units of V10A which bound the V8 here is a 
strong supporting argument.

The best Au anomalies in KAY-4 occur right at the clayey fault 
(79 ppb Au/6-Om) and in the hangingwall of the fault in the 
VIDA uniform basalt close to the contact with the V8 
variolitic basalt (79 ppb AuX21.0m). The best Au anomalies in 
KAY-5 occur right at the clayey fault (43 ppb Au/12-Om), and 
in the hangingwall of the fault in three places:

* in the VIDA unit which occurs just uphole from the fault 
(54 ppb Au727.0m);

* in the approximate centre (hinge zone) of the thick 
section of V8 (44 ppb AuX25.5m);

* and in the V10A unit uphole from the thick section of V8 
(55 ppb Au74.5m and 19 ppb Au/S.Om).

l have therefore interpreted the location of the anticlinal 
axis (mentioned above) in the centre of the V8 unit where the 
anomalous Au values (along with quartz veining and pyrite 
mineralization) are found. This hinge zone has presumably been 
offset by the clayey fault and is not seen in KAY-4.

The anomalous Au right in the clayey fault may constitute 
additional evidence that the fault does in fact occur as 
drawn.

- 11 -



With respect to the Au anomalies in the VIDA units, it is 
possible that there is a structurally controlled zone just 
uphole from the fault, alternatively one could correlate the 
anomalous zone in the first V10A unit of KAY-5 with the 
anomaly in KAY-4 and call it stratabound. However, intensity 
of the Au values would suggest the former hypothesis to be 
correct.

In the footwall of the clayey fault there are no significant Au 
anomalies. Additionally, the lithologies encountered are quite 
di fferent:

* in KAY-4, V8 variolitic basalt alternates with uniform 
basalt. It should be noted that V8 was mapped at the 
surface here (based on texture) but that the designation 
of these variolitic basalts was then changed to V10B 
because of a magnetic response similar to that seen in 
the hinge zone of the south Tisdale anticline where the 
V10B was mapped.

* in KAY-5, lithologies interpreted to represent the 
northeast limb of the south Tisdale anticline are 
observed (similar to KAY-2). Note the strong As content 
of the massive pyrite breccia at the base of the Vipond 
sub-group.

In addition to the description above, it is necessary to remark on 
the strong bleaching observed in the first V10B unit encountered in 
KAY-5. This alteration is strongest at 114.5 - 151.2 and imparts a 
very light green to light yellowish colour to the otherwise dark 
green chloritic (or, on other fences, dark greyish colour due to 
Fe-carbonate) colour of the basalts. The lower contact of this zone 
is very abrupt and occurs at the lower contact of a zone of 
moderate to strong quartz veining. This bleaching is likely due to 
either a fault (could it be located at the abrupt change in colour 
at 151.2?) or presence nearby of quartz-feldspar porphyry.

During the surface mapping program undertaken in 1991, an outcrop 
exposing a breccia dyke was described and this was presented as 
possible evidence for a nearby porphyry. The geophysics results, on 
the other hand, strongly suggest presence of a fault or oblique 
structure passing through this area at a 45* angle to the main 
anomaly and joining the main anomaly in the vicinity of the area 
drilled on the next section (holes KAY-6/KAY-7; see Figure 5).

Fe-carbonate alteration on this section is very weak; the basalts 
are very chloritic (excepting the zone of bleaching in KAY-5).

- 12 -



3.4 Section KAY-6/KAY-7

Holes KAY-6 and KAY-7 were spotted on L250SE at 225NE. KAY-6 was 
drilled at -45* at an azimuth of 205*. KAY-7 was drilled at -70* at 
210* (in an attempt to compensate for deviation of KAY-6).

KAY-6 collared into V10B variolitic basalt, followed by VIDA 
uniform basalt and V8 variolitic basalt. The uniform basalts at 
203.0 - 259.9 and 321.3 - 365.0 might be V8C or alternatively, 
might be VIDA or 99, since they are bounded on both sides by V8 
variolitic basalt. At the end of the hole the V8 is in contact with 
an amygdaloidal basalt. The contact is marked by a thin brecciated 
quartz-pyrite veinlet which is interpreted as a fault on the 
section.

KAY-7 also collared into V10B variolitic basalt, followed by V10A 
uniform basalt and V8 variolitic basalt. The VIDA units from the 
two holes, however, do not correlate well on the section. If they 
are correlated, a westerly dip is suggested which is not consistent 
with the local structure. Furthermore, in KAY-7, there is 7.1m of 
interflow sediment between the V8 and V10A not seen in KAY-6 (there 
is minor argi'^ite in KAY-6 near the KAY-7 argillite but it is 
hosted in the V10B variolitic basalt not far from the V10A 
contact).

Deeper ir, hole KAY-7, V10B variolitic basalt is described, followed 
by an interflow sediment and a massive uniform basalt which 
strongly resembles the V11 in KAY-3 (except that it is less 
chloritic). This section goes up-stratigraphy in contrast to the 
interpretation presented for KAY-6 which goes down-stratigraphy.

i have therefore not attempted an interpretation on this section. 
A few ideas are nonetheless worthy of mention:

* the amygdaloidal basalt at the end of hole KAY-6 may be 
the V8A unit of the Mcintyre section on Figure 4;

* the fault interpreted from the geophysics results shown 
in Figure 5 may cause some of the difficulty in 
interpreting the KAY-6/KAY-7 profile.

Au results on this section are much lower than for either of the 
two sections located to the northwest (KAY-1/KAY-2) and southeast 
(KAY-4/KAY-5). The only two intervals which may be of interest 
occur in the V8 and V10B variolitic basalts in KAY-7 at 211.5 - 
222.0 (26 ppb Au/IO.Sm) and 319.5 - 327.0 (108 ppb AuX7.5m) but 
there is no significant alteration associated with these zones. Two 
additional zones of higher Au results occur with interflow 
sediments. One of these may be of interest since it averages 212 
ppb Au/S.Om or 52 ppb Au/IS.Om (in KAY-7).

Fe-carbonate alteration on this fence is locally strong near the 
collar of both holes but is weak to non-existent below 100m depth.

- 14 -



3.5 Section KAY-S

KAY-8 was collared on L100SE at 150SW and drilled at -50* at an 
azimuth of 025*. The direction of drilling is opposite that of all 
previous holes in an attempt to intersect veining not tested by 
holes drilled southwest and to confirm the dip direction of the 
geophysical anomaly.

The section l have drawn for KAY-8 looks crazy but illustrates the 
fact that we have drilled down-dip. In addition, the drill hole 
deviates to within about 50m of the section KAY-1/KAY-2. The 
folding shown in the interpretation for KAY-8 is consistent with 
that section.

The lithologies intersected move down the stratigraphy quite nicely 
starting with the VIDA and continuing through the V8, 99 and C15 
units. The lower contact of theC15 amygdaloidal basalt is strongly 
faulted and subsequently silicified, so the last unit in the drill 
hole, designated C"!4 uniform basalt, may be any one of the uniform 
basalt units, depending, of course, on the magnitude of offset 
associated with the fault.

Au results in KAY-8 are low. The hole is unaltered and 
uninteresting except for the fault breccia referred to above. !t 
nonetheless confirms the northeasterly dip direction of the IP 
anomalies.

There is very weak tc no Fe-carbonate alteration in hole KAY-8. 

2.6 Section KAY-9/KAY-10

KAY-9 was spotted on L170SE at 12SW and drilled at -55* at an 
azimuth of 330*. This direction is approximately orthogonal to the 
directions of holes KAY-1 through KAY-7 and is also approximately 
orthogonal to the lineations measured during the surface mapping. 
It should therefore intersect any vein directions not tested by all 
of the other holes. KAY-10 was collared on L065SE at 80SW and 
drilled at -55* at 330*. The two holes can be plotted as a section 
since KAY-9 is down-plunge from KAY-10.

KAY-9 intersected alternating short intervals of V10B variolitic 
basalt and VIDA uniform basalt down to 89.8m where a thin graphitic 
argillite was encountered, l have correlated this argillite with 
graphitic argillite intersected at the collar of KAY-10. The two 
holes are similar thereafter and progress down-stratigraphy into 
the V8 variolitic basalt. KAY-9 is the deeper of the two holes and 
crossed a 16.8m section of fault breccia before being stopped in 
uniform basalt.

Au values in the two holes are weak; KAY-9 does cut a 9m thick 
anomalous zone (31 ppb Au) in the uniform basalt section just
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uphole from the graphitic argillite, the maximum value in KAY-10 is 
37 ppb Au and was taken in the graphitic argillite.

Fe-carbonate alteration in KAY-9 is moderate to strong throughout; 
 in KAY-10 it is weak to moderate in the first 100m and virtually 
non-existent thereafter.

It should be noted that KAY-9 was spotted to intersect the vicinity 
of KAY-2 where the 3m interval grading 6.17 g/t Au was encountered. 
Of course, there was no control attempted after the hole was 
started. The two holes come to within about 22m of each other; 
here, KAY-9 is above KAY-2 at a depth of about 292m (at about 245m 
in hole KAY-2). KAY-9 is in a thick section of VS variolitic basalt 
in a zone of moderate quartz veining; the veins are strongly 
deformed but are not anomalous in Au. KAY-2 is in uniform basalt 
here, but just uphole is the V8 contact, and it is strongly veined 
near the contact; this veining too is not anomalous in Au. It would 
seem that KAY-9 failed to intersect the uniform basalt which hosts 
the anomalous section in KAY-2, having overshot by some 50m this 
target.

3 . 7 Sect i or. KAY- 1 1

Hole KAY-11 was spotted on L370NW at 50NE and drilled at -45* at an 
azimuth of 330* to test the area between the Meunier trench and the 
area of stripping in the northwest corner of the Meunier claim. In 
fact the hole was spotted to intersect the down-plunge extension of 
the anomalous results sampled at surface in the area of stripping.4-

The hele collared into uniform basalt followed by V'S variolitic 
basalt. The contact between the two lithologies is altered and 
brecciated but was not anomalous in Au.

Fe-carbonate alteration in KAY-11 is weak.
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TABLE 3: SUMMARY LOGS 

KAY-1:

C - 4.0m: casing;

4.0 - 8.0 : uniform basalt interpreted to be V10A
based on surface mapping;

8.0 - 6*.8 : variolitic basalt interpreted to be V8
(deformed but not shattered varioles and 
well defined pillow selvages);

61.8 - 107.7 : uniform basalt interpreted to be 99 flow
based on interpreted east-west anticlinal 
axis passing near here;

107.7 - 123.5 : problematic unit originally logged as:

107.7 - 110.5: C15 amygdaloidal basalt
110.5 - 119.0: C14 uniform basalt
113.0 - -123.5: C15 amygdaloidal basaU;

122.5 - 130.8 : uniform basalt with breccia texture
nearly identical to 110.5-119.0 but less 
well developed, ! believe that the 99 
flow may extend from 61.8-130.8 and that 
the problematic unit above may represent 
a fau 11;

130.8 - 245.8 : variolitic basalt interpreted to be V8
based on texture, strong fracture zone 
(brittle fault) occurs at 137-141m;

245.8 - 262.2 : problematic unit, very altered and veined
(logged as uniform basalt);

262.2 - 328.5 : variolitic unit originally logged as V10B
(based on shattered and shardy texture of 
most varioles) but later assigned to V8;

328.5 - 339.3 : uniform basal t; designation di fficult due
to uncertainty regarding variolitic units 
at upper and lower contacts;

339.3 - 344.0 : variolitic basalt; perhaps V10B based on
texture, but only about 5m of core 
available for inspection;

344.0 END OF HOLE
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KAY-2:

O - 4.0m: casing;

4.0 - 12.8 : uniform basalt interpreted tc be V10A
based on surface mapping;

"2.3 - 96.6 : V8 variolitic basalt;

95.5 - 121.3 : problematic unit; probably uniform basalt
but strongly brecciated;

121.3 - 233.1 : V8 variolitic basalt, possibly a quartz- 
feldspar porphyry dyke at 231.5-231.7;

233.1 - 307.7 : uniform basalt interpreted to be V10A
since V8 uphole and VI OB downhole;

307.7 - 330.6 : V10B variolitic basalt;

330.6 - 343.3 : uniform basalt interpreted to be V1CA
c i nee VICE uphole and V3 downhole;

348.3 - 392.6 : VS variolitic basalt;

392.6 - 418.1 : uniform basalt interpreted to be 99 flow
based on V8 uphole and C15 downhole;

418.1 - 488.0 : amygdaloidal basalt interpreted to be CIS
based on texture;

488.0 END OF HOLE
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KAY-3:

O - 7.0m: casing;

7.0 - 23.7 : uniform basalt interpreted to be VIDA
based on surface mapping;

23.7 - 42.6 : V8 variolitic basalt;

42.6 - 57.8 : uniform basalt logged V10A (but could
easili be V8C);

57.8 - 67.3 : V8 variolitic basalt:

67.3 - 77.9 : uniform basalt logged as VIDA (but could
easily be V8C);

77.9 - 189.6 : V8 variolitic basalt;

1S9.6 - 229.2 : uniform basalt interpreted to be V10A
based on interpretation of variolitic 
units bounding it;

O " O ** - T f * . •••'flR I'at-inli't-''/- K a e a 1 *- * i. — 3 . i. — -- — . - - * ; U 3 \ariOllblC iJ a S a l w ,

254.1 - rC2.C : very massive unfoliated uniform basalt
designated VI* based on structural 
interpretation (synclinal axis 
interpreted from surface mapping);

?02.0 END OF HOLE
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KAY-4:

O - 13.0m: casing;

13.0 - 36.7 : V10A uniform basalt; 

36.7 - 58.O : VICE variol it i c basalt;

58.0 - 135.9 : uniforrr. basalt interpreted to be V10A
based on presence of two different 
variolitic units at contacts;

135.9 - 171.6 : V8 variolitic basalt, lower contact is a
clayey fault;

171.6 - 181.8 : uniform basalt interpreted to be V8C
mainly due to short core length of unit;

181.8 - 202.3 : V3 variolitic basalt;

202.3 - 210.0 : uniforrr. basalt interpreted to be V8C
based on short core length of "interval;

2:0.0 - 220.5 : VS variolitic basalt;

220.5 - 242.3 : uniform basalt designated VIDA during
logging but could easily again be V8C;

242.3 - 256.2 : V8 variolitic basalt;

256.2 - 2S1.6 : uniform basalt designated VIDA as was
done at 220.5-242.3;

281.6 - 299.0 : VS variolitic basalt; 

299.0 END OF HOLE
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KAY-5:

O - 16.0m:

16.0 - 174.4 :

174.4 - 205.9 :

205.9 - 220.4 :

220.4 - 231.2 :

231.2 - 234.2 :

234.2 - 240.7 :

240.7 - 245.5

245.5 - 259.0

259.0 - 272.9

272.9 - 430.7 

430.7 - 432.4 

-32.4 - 441.4

441.4 - 466.3

466.3 - 520.9 

520.9 - 525.5

525.5 - 560.9

560.9 - 562.8 

562.8 - 641.0

casing;

V10B variolitic basalt;

uniform basalt interpreted to be VIDA 
based on surface mapping - there is no 
V11 in this vicinity;

V10B variolitic basalt;

uniform basalt interpreted to be V10A;

argillite (probably V9);

uniform basalt interpreted to be V10A;

(weakly) graphitic argillite (V9);

V8 varioHtic basalt;

uniform basalt designated V8C but could 
just as easily be VIDA;

VS variolitic basalt;

graphitic argillite (probably V9);

uniform basalt interpreted to be V10A 
since V8 uphole and V10B downhole;

V10B variolitic basalt, lower contact 
with 99 flow is a clayey fault;

uniform basalt interpreted to be 99 flow

massive pyrite breccia interpreted to be 
interflow sediment at base of Vipond sub 
group;

problematic unit which might correspond 
to C15 amygdaloidal basalt, or 
alternatively might correspond to the C16 
and V6 units mapped at surface on the 
southern part of the northeast flank of 
the south Tisdale anticline;

fine-grained argillite; 

C15 amygdaloidal basalt;

641.0 END OF HOLE 
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K AY- 6:

O - 4.0m: 

4.0 - 115.9 : 

115.9 - 184.8 : 

184.8 - 203.0 : 

203.0 - 259.9

259.9 - 321.3 

321.3 - 365.0

365.0 - 391.0 

391.0 - 413.0

casing;

V10B variolitic basalt; 

VIDA uniform basalt; 

V'S variolitic basalt;

unifor.Ti basalt designated VIDA on log but 
could be V3C or even 99 flow;

V8 variolitic basalt, with argillite at 
307.5-309.9;

uniform basalt designated V10A on log but 
could be V8C or 99 flow;

V3 variolitic basalt; 

C15 arcygda loi dal basalt;

413.0 END OF HOLE

KAY-7:

O - 4.0m:

4.0 - 47.0 :

47.0 - 128.0

128.0 - 135.1

135.1 - 292.9

292.9 - 302.6

302.6 - 391.1

391,1 - 401.8

401.8 - 504.0 

504.0

casing;

V10B variolitic basalt, lower contact is 
a fracture zone (brittle fault);

V10A uniform basalt; 

interflow sediment (V9); 

V8 variolitic basalt;

uniform basalt, logged as VIDA but there 
is uncertainty as to which variolitic 
basalt occurs at the lower contact;

variolitic basalt which appears to be 
V10B;

argillite and sericitic interflow 
sediment;

massive uniform basalt logged as V11;

END OF HOLE 
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KAY-8:

O - 4.0m: casing; 

4.0 - 95.2 : VIDA uniform basalt; 

95.2 - 138.0 : V8 variolitic basalt;

138.0 - 151.1 : uniform basalt designated V8C but could
easily be V10A;

151.1 - 320.3 : V3 variolitic basalt;

320.3 - 341.7 : uniform basalt (V10A cr V3C} ;

341.7 - 366.2 : VS variolitic basalt;

366.2 - 440.5 : uniform basalt, 99 flow;

440.5 - 477.7 : C15 amygdaloidal basalt;

477.7 - 485.2 : silicified, sericitic fault breccia;v

4S5.2 - 5C7.0 : uniform basalt designated C14, b^t cojld
be any of the uniform basalt flows 
depending on magnitude of bounding fault;

5CT.O END OF HOLE

KAY-9:

O - 4.0m: casing;

4.0 - 6.9 : V10B variolitic basalt;

6.9 - 40.0 : V10A uniform basalt;

40.0 - 71.0 : V10B variolitic basalt;

71.0 - 89.8 : VIDA uniform basalt;

89.8 - 92.0 : graphitic argillite;

92.0 - 98.3 : variolitic basalt, probably V10B but
there is brecciation and numerous pyrite 
str ingers;

98.3 - 185.0 : VIDA uniform basalt, brecciation
described above is strong to 113.3 making 
location of the contact rather imprecise;

185.0 - 229.0 : V8 variolitic basalt;
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229.C - 277.6 : V10A uniform basalt so strongly resembles
98.3-185.0 that V8 should be anticlinal 
hinge zone;

277.6 - 326.C : this may be uniform or variolitic basalt
but is logged as V8 variolitic basalt;

326.0 - 441.2 : V8 variolitic basalt;

441.2 - 458.0 : fault breccia, very heterogeneous;

458.0 - 546.0 : uniforiT: basalt continues to end of hole,
since upper contact is faulted, no 
stratigraphic designation is given;

546.0 END OF HOLE

KAY-10:

O - 4. Orr.: casing; 

4.3 - 3 .7 : graphitic argillite;

9.7 - 52.0 : this unit locks like uniform basalt but
with a few varioles, based on surface 
mapping could be VIDA or V10B;

52.0 - 76.5 : VIDA uniform basalt; 

7S.5 - 137.C : V8 variolitic basalt;

137.0 - 162.5 : V8C uniform basalt, this designation
based on presence of a few rare varioles;

162.5 - 225.5 : V8 variolitic basalt;

225.5 - 236.0 : uniform basalt, V10A or V8C?

236.0 END OF HOLE

KAY-11:

O - 4.0m: casing; 

4.0 - 53.5 : V10A uniform basalt; 

53.5 - 92.0 : V8 variolitic basalt;

92.0 END OF HOLE
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TABLE 4: Summary of sampling and analytical results: 

KAY-1: 12
18
39
69

81
85
106
153
166
180
185

237

.0

.5

.0

.0

.5

.5

.5

.0

.5

.0

.0

.0

16.5 max
20.5 max

- 43.5 max
79.5 max

i ne 1 uding :
- 82.5

88.5 max
- 137.0 max
- 154.5
- 169.5 max
- 195.0 max
- 231 .0 max 1

i ne 1 uding :
(trace to
in V8 var

- 282.0 max 1
including :

(genera' 1

11
Q

11

22
20
18
11
"i 9

<5
C 5
14
57
79

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Au/
Au/
Au/
Au/
Au/
Au/
Au/
Au/
Au/
Au/
Au/
Au/
Au/

20* pyrite
iol
19
20
y

alteration a

it i
ppb
ppb
5-

45
27
61

155
118
71
89
75
51
64
66
60
30

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

As
As
As
As
As/
As
As
As
As
As
As
As
As/

, weak seric
c basalt
Au/
Au/

10*
nd weak

131
53
pyr

at 2
ppm
ppm
ite.

10.
As
AS/

4. 5m

4.5m
ite
0-2

36
weak

to moderate

al terat
14.5)

.Cm
ser i c

quartz vein

ion

ite
ing

at 243.0-279.0 in problematic uniform and
variolitic basalt units)

2S4.C - 309.0 max 10 ppb Au/ 50 ppm As 
316.0 - 318.0 max 13 ppb Au/ 22 ppm As 
321.0 - 327.0 max 8 ppb Au/ 1S7 ppm As

'—"y- f. f\ — i n n mav Q ni^K An/ ^Q iii-im ^S

As 
As 
As 
As 
As 
As 
As/ 1.5m

(all remaining samples ^20 ppb Au) 
280.5 - 295.5 avg 20 ppb Au/ 62 ppm As/ 15.0m

(2-5* pyrite, weak to moderate quartz veining
in V10A uniform basalt) 

295.5 - 298.5 avg 6.17 g/t Au/ 71 ppm As/ 3.0m
(2-15* pyrite, few thin quartz veinlets at low
angle to core axis in VIDA uniform basalt,
clayey fault at 297.4m) 

298.5 - 313.5 avg 52 ppb Au/ 52 ppm As/ 15.0m
(on both sides of the V10A/V10B contact, trace
to 15* pyrite, weak quartz veining, moderate

A

99
141
153
207
217
226
241

n .. w

.0 -

.0 -

.0 -

.0 -

.0 -

.5 -

.5 -

10
108
148
159
214
217
237
280

.0

.0

.5

.0

.5

.5

.0

.5

max
max
max
max
max

max
max

8
11
7 7

8
6

20
125

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Au/
Au/
Au/
Au/
Au/
Au/
Au/
Au/

49
67
9
7

33
150
44
75

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

sericite
313
360
408
439

.5

.0

.0

.5

- 318
- 366
- 409
- 441

.0

.0

.5

.0

max
max

alteration)
25
16
<5
7

ppb
ppb
ppb
ppb

Au/
Au/
Au/
Au/

56
89
42
46

ppm
ppm
ppm
ppm

As
As
As
As
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KAY-2: 24.0 - 27.0 max 9 ppb Au/ 88 ppm As 
31.5 - 57.0 max 25 ppb Au/ 117 ppm As 
63.C - 93.0 max 48 ppb Au/ 125 ppm As

including: 25 ppb Au/ 103 ppm As/ 5.0m
(trace to 5* pyrite, weak quartz veining, weak 
sericite alteration in uniform basalt at 70.5- 
76.5, clayey fault at 77.05-77.3); 

136.5 - 153.0 max 17 ppb Au/ 17 ppm As 
159.0 - 160.5 15 ppb Au/ 11 ppm As 
166.5 - 173.5 max 14 ppb Au/ 36 ppm As 
176.0 - 211.5 max 71 ppb Au/ 111 ppm As/ 1.5m

(trace to 3* pyrite, trace chalcopyrite in 
moderate to strong quartz veining at 172.5- 
193.2, moderate to strong sericite alteration, 
brittle fault at 173.6 - 176.0, graphitic 
slips along vein contacts); 

252.0 - 270.0 max 106 ppb Au/ 40 ppm As/ 1.5m
(generally 2-5* pyrite, moderate quartz 
veining with graphitic argillite and 
brecciation in V11 uniform basalt at 265.6- 
268.2)

note: due to anomalous Au values received from some 
control samples in this drill hole, reana'! ys is 
c f some samples was requested; the reanalysis 
confirmed contamination by the laboratory.

KAY-4: 13.0 - 145.5 max 149 ppb Au/ 200 ppm As
 i-.eluding: 54 ppb Au/ 91 ppm As/ 3.0m

(2-1035 pyrite, weak quartz-breccia veinir.c in 
chloritic V10A uniform basalt at 105.0-108.0)

and including: 79 ppb Au/ 92 ppm As/ 21.0m
(generally 1535 pyrite, trace quartz veining in 
bleached V10A uniform basalt at 114.0-135.0 
just uphole from contact with V8 variolitic 
basalt; thin graphitic argillite units at 
132.25-132.6 and 133.3-133.5) 

165.0 - 183.0 max 194 ppb Au/ 100 ppm As
including: 79 ppb Au/ 58 ppm As/ 6.0m

(10* pyrite and weak quartz veining at clayey 
fault contact between V8 variolitic and V8C 
uniform basalt at 168.0-174.0)

and including: 77 ppb Au/ 33 ppm As/ 4.5m
(2-10* pyrite and weak quartz veining at 
contact between V8C uniform basalt and V8 
variolitic basalt at 178.5-183.0) 

219.0 - 237.0 max 38 ppb Au/ 70 ppm As/ 1.5m 
297.5 - 299.0 7 ppb Au/ 12 ppm As
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KAY-5:

25
40

51
66

195

16.0 - 21.0 max 37 ppb Au/ 110 ppm As/ 2.0m
(1C* pyrite in bleached V10B variolitic basalt 
with 1m quartz vein at 16.0-18.0)
27.0 < 5 ppb Au/ 15 ppm As
46.5 max 62 ppb Au/ 30 ppm As/ 1.5m 
(trace to 20^ pyrite, trace quartz veining in 
bleached VICE variolitic basalt at 43.5-45.0)

57.0 max 13 ppb Au/ 64 ppm As
84.0 max 24 ppb Au/ 154 ppm As 

including: 24 ppb Au/ 127 ppm As/ 3.0m
(5^ pyrite and trace chalcopyrite in strong 
quartz veining in V10B variolitic basalt with 
associated moderate to strong sericite 
alteration at 73.5-76.5)

5
5

O 
O

88.5 - 
114.0 -

103.5 max 
133.5 max 

(trace 
veining

ppb 
ppb

139.5 -

47 
88 

to
in

variolitic basalt at 
162.0 max 64 ppb Au/ 

(trace pyrite and 
veining in chloritic 
157.5-159.0) 

201.0 max 24 ppb Au/ 
- 249.0 max 107 ppb Au/ 
including: 55 ppb Au/

Au/ 120 ppm As/ 1.5m 
Au/ 61 ppm As/ 1.5m 
pyrite and moderate 

very strongly bleached
114.0-115.5)
32 ppm As/ 1 . 5m
weak brecciated quartz

quartz 
V10B

V1CB variolitic basalt at

n - 0-3

and

267,
322,
328
339

418.

ppm As 
575 ppm As
50 ppm Ac/ 4.5m

(2-5^ pyrite, weak brecciated quartz veining 
in thin argillite unit between two sections of 
VIDA uniform basalt at 231.0-235.5; however 
there is some evidence of contamination here) 
including: 19 ppb Au/ 297 ppm As/ 6.0m 
(5* pyrite and trace quartz veining in thin 
graphitic argillite unit between the VIDA 
uniform basalt and the V8 variolitic basalt at 
240.0-246.0)

22 
17 
13 

111 
58

breccia about 5* pyrite and 
brecciated quartz veining in chloritic V8 
variolitic basalt at interpreted anticlinal 
hinge zone with moderate sericite 
at 351.0-376.5)

5 - 459.0 max 144 ppb Au/ 405 ppm As 
including: 54 ppb Au/ 97 ppm As/ 27 

(trace to 10* pyrite, weak quartz 
V8 variolitic basalt, a thin 
argillite, VIDA uniform basalt 
variolitic basalt with weak 
alteration at 420.0-447.0; there is 
fault at 446.0)

- 273
- 324
- 331
- 378 
includ

(pyrite

0 max
0
5 max
0 max
ng:

11
11
29
114
44

ppb
ppb
ppb
ppb
ppb

Au/
Au/
Au/
Au/
Au/

ppm 
ppm 
ppm 
ppm 
ppm

As 
As 
As 
As 
As/ 25.5m

moderate

alteration

.Om
veining in 
graphitic 
and V10B 
sericite 

ciayey
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465.0 - 483.0 max 107 ppb Au/ 196 ppm As
 including: 43 ppb Au/ 102 ppm As/ 12.0m

(S-5% pyrite, weak quartz veir.ing with weak 
sericite alteration in the 99 flow at clayey 
fault contact with the V*C2 variclitic basalt 
at 465.0-477.0)

492.0 - 499.5 max 96 ppb Au/ 263 pprr. As
including: 5* ppb Au/ 147 ppm As/ 4.5m

(2-3^ pyrite and trace arsenopyrite in thin 
brecciated quartz ve inlets with weak sericite 
alteration in the 99 flow at 493.5-498.0)

513.0 - 546.0 max 42 ppb Au/ 428 ppm As
including: 18 ppb Au/ 240 ppm As/ 7.5m

(20-53* pyrite as a massive breccia at 519.0- 
526.5 interpreted to be the interflow sediment

561 .0
at the base of the Vipond s^b-group)

V. i. v -

- 567.0 max 96 ppb Au/ 10 ppm As
(trace to 5* pyrite, weak quartz veining at 
contact between thin argillite and C15 
amygdaloidal basalt)

615. C - 627.0 rr.ax 13 ppb Au/ 15 ppm As
23 ppm As

8 ppm As
5 ppm As 

14 ppm As
9 ppm As 

37 ppm As
pyrite, thin quartz ve inlet in 

flow sediment) 
17 ppm As 
20 ppm As 
81 ppm As 
66 ppm As 
48 ppm As 
48 ppm As 
33 ppm As 
32 ppm As 
04 ppm As
31 ppm As
32 ppm As
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KAv-7

KAY-8:

4.5
12.5
f\^ f\
b. ' . L/

10.5 max < 5 ppb Au/ 19 ppm As
18.0 max 1C ppb Au/ 47 ppm As
30.0 max 75 ppb Au/ 17 ppm As
(trace pyrite, moderate quartz veining in

34.5
-* *N n

117.0
165.0
207.0

280.5
310.0

variolitic basalt)
36.0 ^ ppb Au/ 9 ppm As
79.5 mav 10 ppb Au/ 33 ppm As

- 136.5 max 30 ppb Au/ 64 ppm As
- 177.0 max 8 ppb Au/ 19 ppm As
- 270.0 max 50 ppb Au/ 64 ppm As
including: 26 ppb Au/ 14 ppm As/

(trace to 5^ pyrite, weak quartz
variolitic basalt at 211. 5-222. C

- 303.0 max 105 ppb Au/ 26 ppm As/
- 330.0 max 168 ppb Au/ 38 ppm As
including: 108 ppb Au/ 27 ppm As/

t.3% pyrite, weak quartz ve

10. 5m
veining i
N.

1 .5m

7.5m
ining in

V10B

n V8

VIDE
variolitic basalt at 319.5-327.0)

336.0
367.5
375.0
390.0

429.0
441 .0
44S.5
472.5
492. C

30.0
52.5
63.0
144.0
171.0
219.0
241 .5
262.5
315.0
381.0
390.0
450.0

- 345.0 max 32 ppb Au/ 41 ppm As
- 372.0 max < 5 ppb Au/ 5 ppm As
- 385.5 max 78 ppb Au/ 62 ppm As/
- 409.5 max 323 ppb Au/ 380 ppm As
including: 212 ppb Au/ 290 ppr^ As/

or: 52 ppb Au/ 131 ppm As/
(S-5% pyrite, weak quart:
contact between interflow
uniform flow logged VII)

- 438.0 max 19 ppb Au/ 9 ppm As
- 442.5 19 ppb Au/ 10 ppm As
- 465.0 max 64 ppb AL./ 61 ppm As/
- 474.0 < 5 ppb Au/ 12 ppm As
- 498.0 max 21 ppb Au/ 110 ppm As

36.0 max < 5 ppb Au/ 10 ppm As
55.5 ( 5 ppb Au/ 18 ppm As
79.5 max < 5 ppb Au/ 33 ppm As

- 162.0 max < 5 ppb Au/ 75 ppm As
- 183.0 max < 5 ppb Au/ 68 ppm As
- 222.0 max < 5 ppb Au/ 9 ppm As
- 258.0 max < S ppb Au/ 20 ppm As
- 264.0 < 5 ppb Au/ 13 ppm As
- 378.0 max 45 ppb Au/ 76 ppm As/
- 385.5 max 9 ppb Au/ 48 ppm As
- 432.0 max 6 ppb Au/ 81 ppm As
- 486.0 max 90 ppb Au/ 202 ppm As/

1 .5m

3.0m
' 5 . O r.

: veining at
sediment

1 .5m

1 .5m

1 .5m

and

pyrite, trace quartz veining in C15 
amygdaloidal basalt) 

490.5 - 501.0 max <5 ppb Au/ 38 ppm As
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KAY-1C

KAY-11

 ^ c

36.0
57.0
66.0

i

150.0
181 .5
189.0
225.0

1

291,5
403.5
424.5
433.5
475.5
432. 0
4^S . C
COO C

532.5
C. f ' C
J T . . -'

f *\

5: . c
62.5
69.0
100.5
109.5
123.0
132.0
144.0

4.0
10.5
36.0
52.5
67.5
81 .0
90.0

23.0 max 10 ppb Au/ 60 ppm As
42.0 max 9 ppb Au/ 32 ppm As
61.5 max 6 ppb Au/ 23 ppm As

- 120.0 max 90 ppb Au/ 195 ppm As
ncluding: 31 ppb Au/ 86 ppm As/ 9.0m

(3-5* pyrite, trace quartz veining :n
brecciated V10A uniform basalt with very weak
sericite alteration at 70.5-79.5)

- 171.0 max 14 ppb Au/ 88 ppm As
- 184.5 max {5 ppb Au/ 33 ppm As
- 205.5 max 45 ppb Au/ 45 ppm As
- 366.0 max 49 ppb Au/ 92 ppm As
ncluding: 34 ppb Au/ 76 ppm As/ 4.5m

(10^ pyrite, weak quartz ve i r-, i ng and moderate
to strong sericite alteration in V8 variolitic
basalt at 348.0-352.5)

- 397.5 max < 5 ppb Au/ 18 ppm As
- 421.5 max 6 ppb Au/ 25 ppm As
- 430.5 max 20 ppb Au/ 24 ppr. As
- 457.5 max 9 ppb Au/ 105 ppm As
- 478.5 max < 5 ppb Au/ 5 ppm As
- -86.0 rax '5 ppb Au/ 1 ppm As
- 499.5 C 5 ppb Au/ ^1 ppnr. As
- 5-2.0 ma:-: ^ ppb Au/ 8 ppm As
-534.0 ' 5 ppb Ac;/ 18 ppm As
- 546.0 max -'5 ppb Au/ 11 ppm As

46.5 rr.ax 37 ppb Au/ 284 ppm As/ 3.0m
(in graphitic argillite with 1 S& pyrite)

58.5 max ^5 ppb Au/ 55 ppm As
-65.0 ^5 ppb Au/ 22 ppm As

70.5 7 ppb Au/ 42 ppm As
- 105.0 max < 5 ppb Au/ 25 ppm As
- 112.5 max < 5 ppb Au/ 32 ppm As
- 127.5 max <5 ppb Au/ 32 ppm As
- 139.5 max <5 ppb Au/ 35 ppm As
- 150.0 max <5 ppb Au/ 52 ppm As

5.0 33 ppb Au/ 53 ppm As
12.0 < 5 ppb Au/ 35 ppm As
42.0 max < 5 ppb Au/ 54 ppm As

- 58.5 max 12 ppb Au/ 52 ppm As
72.0 max < 5 ppb Au/ 31 ppm As

- 82.5 < 5 ppb Au/ 16 ppm As
-92.0 < 5 ppb Au/ 23 ppm As
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4. DISCI'S S l ON'

Holes KAY-1/KAY-2 may suggest presence of a zone of potential 
economic Au mineralization along the south flank of the northwest- 
southeast trending anticline tested by our drill program, l suspect 
that best potential is at depth (given negative results from 
sections KAY-3 and KAY-6/KAY-7). Hole KAY-3 intersects this zone of 
alteration but Au values are much lower there, perhaps suggesting 
that the zone is not an anomalous extension of economic 
mineralization already mined at the Hollinger. Arsenic 
lithogeochemical response ''s, however, stronger in KAY-3.

Section KAY-4/KAY-5 intersects a number of weakly anomalous zones 
which appear to be related to a clayey fault which cuts across the 
south flank (at depth) and the hinge zone (closer to the surface) 
of the anticline. Once again, this may suggest potential Au 
mineralization, either at depth, or along strike to the southeast 
off the property boundary (negative results from KAY-6/KAY-7 do not 
eliminate, but certainly reduce the potential for an economic zone 
along striVe to the northwest).

""here -ir a majcr difference between the sections KAY-1/KAY-2 and 
KiY-4/K-.Y-E -: n that the more northerly section shows good Fe- 
carbor.ate alteration, whereas the basalts in KAY-4/KAY-5 are 
chloritic. On the other hand, pyrite mineralization in drill holes 
KAY-4/KAY-5 is stronger, resulting in similar gravity response over 
the two lines. As a general statement, for the Timmins camp, the 
area with Fe-ca-bcnate mineralization would be the preferred 
target.

Section KAY-E/KAY-7 dees not intersect this zone of alteration and 
shows very weak lithogeochemical response. This, l believe, may be 
due to presence of an east-west trending syncline along the 
section, whereas ir the sections to the northwest and southeast, 
east-west anticlinal structures occur. It has already been 
suggested by us that zones where anticlinal structures intersect 
may have best potential. The geological interpretation along 
section KAY-6/KAY-7 may be further complicated by presence of a 
fault obliquely cross-cutting the geophysical anomaly and trending 
towards the collar of KAY-5.

All subsequent drill holes (KAY-8 through KAY-11), although useful 
from a geologic point of view, did not intersect any zones worthy 
of follow-up. It is unfortunate that KAY-9 deviated away from the 
anomalous zone intersected in KAY-2.

5. RECOMMENDATIONS

Further drilling of the trend is warranted. Results from this 
program suggest that best potential would be in the vicinity of 
sections KAY-1/KAY-2 and KAY-4/KAY-5 at depth.

- 31 -



6. REFERENCE CITED

Ferguson, S.A., Buffam, B.S.W., Carter, O.P., Griffis, A.T., 
Holmes, T.C., Hurst, !-!.E., Jones, W.A., Lane, H.C., and 
Longley, C.S., 1968, Geology and Ore Deposits of Tisdale 
Township, District Df Cochrane, Ont. Dept. Mines Gee l . 
Report 58, 177p.; accompanied by Map 2075, scale 1 inch 
to 1CCC feet and 12 charts

7. E!BLIOGRAPHY OF COGEMA REPORTS - KAYORUM PROJECT

91-CMD-54-01G: Wilson, Michael C., Feb 1991, Operations
Report on Total Field Magnetic, VLF-EM and 
Horizontal Lcop EM Surveys

91-CND-64-02 : Learn, John R.L., Jar, 1992, Surface Mapping
and Sampling, 1991 Program

91-CND-54-0? : Koch, Rcdnex and Learn, John R.L., Feb 1992,
Report on Gravity and induced Pdariraticn 
Surveys over the Kayorum Property, Tim.T:-ins, 
Ontario

?1-CNC-64-04 : Koch, Rodney and Learn, John R.L., March 1992,
Report on MaxMin l HLEM, VLF-EM and Magnetic 
Surveys over the Kayorum Property, Timmins, 
Ontario. Winter, 1991

92-CND-64-01 : Learn, John R.L., May 1992, Summary Report,
Density Measures on Surface Samples

92-CND-64-02 : Learn, John R.L., July 1992, Surface Mapping
of the Meunier Claim

92-CND-64-03 : Logistics report on IP survey by Val d'Or
Geophysique, Oct 1991

92-CND-64-04 : Learn, John R.L., Nov 1992, Rock Geochemistry
Studies: Au, As, Sb, Cu, Pb, Zn

92-CND-64-05 : Learn, John R.L., Dec 1992, Structure and
Alteration Studies: Surface Mapping

92-CND-64-06 : Koch, Rodney, Geophysics surveys over the KAY-
92 grid, in preparation

92-CND-64-07 : Learn, John, R.L., Jan 1993, Diamond Drill
Program, Summer 1992



M
ci

nt
yr

e 
Se

ct
io

n

W
ee

tfl
el

d(
Co

nl
ou

ru
m

) 
Se

ct
io

n
SU

B
-G

R
O

U
PS

T
IS

D
A

L
E

 
G

R
O

U
P

 

S
T

R
A

T
IG

R
A

P
H

IC
 

S
E

C
T

IO
N

S
FI

G
U

R
E

 
4

H
o

lll
n

g
ir

 
(M

oe
o)

Vl
po

nd
 

M
ln

o
So

ct
lo

n
Po

rc
up

in
e 

Po
jrm

oi
te

r 
Se

ct
io

n
D

om
e 

S
ec

tio
n

•.
It

O
F

c
tt

In
te

rfl
ow

 a
rg

illi
te

 

Fl
ow

 b
re

cc
ia

,e
tc

|;
;';

;;
;;
;;
| 

Va
rio

lit
ic

 b
at

on

C
w

A
ft
l 

W
lo

w
ed

 b
oM

it

l 
j 

U
ni

fo
rm

 b
as

al
t

10
UR

CK
5 

O
r 

IN
FO

KM
AT

IO
X

Ti
ad

el
t T

aw
nM

ip
, 

au
M

ur
ftn

 t
ira

iif
ra

ph
ic

 a
ac

tio
ne

 
Itt

ra
lii

ra
ph

ic
 C

or
re

la
tio

n 
en

 T
he

 M
ct

ia
na

 o
f T

he
 T

io
da

lr 
(ir

oi
til

il 
hy

 R
. M

 G
in

n 
(1

1*
1,

 (
M

ln
pi

n 
rto

p*
rH

nn
M

 i
* 

M
um

 
Pr

el
im

in
ar

y 
Ma

p 
P.

 l 
II)

Co
ai

DM
ite

 M
re

tif
rip

ni
e 

ta
ai

ou
 c

f l
iM

iv
l M

IM
I k

jr 
Ilw

 fo
lia

* m
e

M
in

tr
tll

, 
Li

m
iw

tf 
(C

en
im

ur
ym

l 
M

tlm
yn

 P
or

ew
uo

 M
UM

I, 
Li

m
iw

o 
M

OT
M

I P
or

cy
pl

nt
 M

M
n,

 U
m

ilt
d 

H
ol

lin
itr

 C
on

to
lla

iK
d 

O
oi

d 
M

IM
I. 

U
m

nt
e

H
*ll

ui
|*r

 O
nM

lld
ut

* O
oi

d 
M

IM
I, 

U
m

nt
d 

lU
m

 Ix
lio

n,
 V

ip
m

d 
m

ui
ti 

Pa
ro

w
iM

 P
i)p

ira
M

*r
 M

UM
I. 

Li
m

iit
d 

Do
im

 M
IM

I. 
Li

m
itt

d

O
.r.

 C
if

iir
A.

 T
. O

rlf
tn

•J
. 

M
tm

U.
C.

 O
ni

on
 4

W
.A

 
JO

M
I. 

II.
 M

lih
ir

L.
C.

 O
rt

m
 4

 H
M

C
IM

O
c.

s.
 U

M
i*

y
T.

C
. 

H
ol

lM
l. 

C 
M

rld
ru

m

TD
* 

Hu
nm

un
 ln

io
U

M
ii 

of
 r

oc
k 

K
III

I w
u 

yi
iu

 in
 v

io
nw

iiw
 it

ni
on

t. 

Or
sw

in
i M

M 
ttv

rr
vu

iiw
i o

f 1
4*1

10
11

1 
by

 h
.A

. 
Pt

riu
M

fi,
 I

M
4.

sa
rr

s

In
di

vi
du

al
 r

oc
k 

un
iu

 (
tu

rm
al

nm
iii

 v
ilh

in
 li

n-
 

T
ii

o
il
t 

C
ru

w
 i

rf
 u

iix
llv

 m
^i

iii
ul

vi
l 

by
 j

 l
i-

llr
r-

 

nu
m

be
r 

co
m

km
M

iu
n,

 n
 (

ur
 r

u
m

p
lr

 m
 ll

u-
 

Vi
pt

nd
 S

ub
iro

ui
i. 

riK
k 

un
il 

l 
n

 m
u

n
i 
v

.l
 

K
IH

T 

Ih
t 

(u
rm

ili
un

s 
M

W
 b

rr
n 

fu
rl

lv
r 

nu
lx

liv
iii

iif
i 

ui
tu

 m
rm

b*
*r

it 
Ili

f 
If

lt
rr

'n
u

n
ib

tT
 c

um
bi

ni
iln

iii
 i

* 

fti
lli

iB
fil

 b
y 

m 
l i-

tlf
i*

 u
f t

in
* 

ol
|il

i4
bf

l 
tu

 i
ni

lii
-ii

lt-
 

Ilw
 m

rm
ur

r 
o

 V
. l

,\
, 

V.
 

DM
 r

t i
. 

An
 r

jr
li
.T

•jr
llr

m
 u

( 
nu

m
vr

ri
nu

 H
i*-

 r
uc

k 
IH

III
H 

lii
m

 b
rr

n 

ci
rn

vt
l u

vr
r 

in
lu

 I
h

f 
|(n

*M
*ii

l 
•y

N
li-

m
 f

ur
 t

 f
vv

 

ru
uk

un
iu

 M
 i

l,
 

Vi
, 

(l J
. 

'it
, 

ii
. 

'"i
 w

e.
 

Su
nn

- 

ru
ck

 u
ni

u 
al

 M
el

nl
vr

i* 
am

i 
\\

m
vl

tt 
•

rr
r 

M
 

an
r 

l i
m

e 
aa

ti
iM

H
l l

u 
Ilw

 A
lr

ln
lr

rr
 K

iir
m

.il
nm

" 

vn
da

rr
 c

al
lr

il 
M

 S
 l

 I
M

rl
n

lr
rr

 a
lu

lr
 S

o 
II
, 

M 
M

 I
M

cl
m

yr
i- 

M
.U

..I
V.

. 
ba

ad
lll

. 
M

S
: 

IM
cl

m
yr

p 
an

al
r 

s.
i. 

li
 m

ill
 X

I 
A 

l 
IM

vl
tii

yr
r 

dl
llu

m
vr

nl
f*

 N
IL

 
M

. 
A

U
u 

at
tm

*'i
ni

rr
ft

im

•r
tli

iw
nt

ar
y 

br
Hn

 a
rc

 i
k'

ei
|ii

.il
iii

l l
' 

M 

U
-a

rb
un

am
M

ia
 Q

JH
II 

im
lic

ul
in

ii 
n 

M
iM

lin
iv

nl
iir

i 

ur
n 

•l
iii

-h
 i

-m
ia

in
R

 r
tir

bi
N

w
i c

iw
a 

m
nl

rn
iil

 

rin
n 

am
iiv

 r
ur

k 
IH

III
N 

ha
vf

 ,
i 

ik
*a

vr
i|i

liv
r 

ua
nt

r 

Ku
r 

lu
rl

hr
r 

in
ft

ir
ni

al
iim

 H
I*'

 r
riH

irt



0009 : 
l 

elDOS
003 

001 
OS 

O

:s,jn6jj
UO

IpO
CT] 

9|O
H 

HPG 
PUOOJDIQ



1
1
1
1

j

j
j 
j
j

500 NORTH

400 NORTH

300 NORTH

200 NORTH

00 NORTH

00 SOUTH

200 SOUTH

300 SOUTH

400 SOUTH

500 SOUTH

o 
o

o

o 
o

m en

OJo o
o 
o oo

o 
o

IS)
oo

UJ
o 
o o o

o 
o

01
o o o 

o

o
o

rn 
01

O 
O

pn 
en

o 
o
z 
m 
en

o 
o
rn
X)
en

rv
o 
o

LO 
O
o 
m
D
en

O
o

D
en

o 
o
rn
B
en

o
o
m 
ODen

-J 
o 
o

3) 
en

500 NORTH

400 NORTH

300 NORTH

200 NORTH

100 NORTH

100 50UTH

200 SOUTH

300 SOUTH

400 SOUTH

500 SOUTH

Bouguer Gravitj 
(mgals)

.041140

.onwo

LEGEND

I. P.

25m Di poles 
AioTMMrf U / D+crvtstd 
/ner****rf U Uttl9 chuaf* la 4 
Wet k or Poorly De fin rt it nad
12.5m Di poles
//icrM^w/ U /J*cr***d A*

^

Increased t/ UttJe cftaafv in p 
f#a* or Poorly Q* fined t/ a nd

/nttrprttfd IP Anomalous

O Groucdfd Communication Towvn 
and

VI.F-BI Conductor Axi* 

SO O 50 100 150

COG EM A CANADA LTD.

KAYORUM PROJEC1
Bouguer Gravity Over KAY .'/l 

- Reduced With A
Slab Density = 2.6 g, /cm3

Drawn a nd Interpreted By: - R. Koch

Report Figure * 5



42A06NW0040 OM92-O7S TISDALE l
020

COGEMA CANADA LIMITED 
KAYORUM PROJECT

SUMMARY REPORT 
DENSITY MEASURES ON SURFACE SAMPLES

Ref.no. 92-CND-64-01 by: John Learn 
May 1992



42A06NWDMOOU92-075TISOALE 020C

TABLE OF CONTENTS
page

1. lNTRODUCTl ON................. . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2. PROCEDURES....................... . . . . . . . . . .. . . . . . . . . . . . 1

3. RESULTS........................................... . . . . . 2

4. D lSCUSSl ON OF RESULTS.................... . . . . . . . . . . . . . . 5

5. CONCLUSlONS............................ . . . . . . . . . . . . . . . . 5

6. PROPOSED FOLLOW-UP WORK.................. . . . . . . . . . . . . . . 6

LIST OF TABLES
page

Table 1: Summary table of density measures................. 5

APPENDIX 

List of density measures by geologic unit



1. i NTRODUCTlON

When it was proposed that a test gravity survey be performed on the 
Kayorum grid, it was also decided to measure some of the surface 
samples for density. The gravity surveys were performed in October, 
1991 (see Cogema Ref. no. 91-CND-64-03) and the results were 
encouraging enough that a systematic ground survey over a portion 
of the property was recommended.

The density measures were performed in January, 1992 by the Unite 
de Recherche et de Service en Technologie Mineral e de l'Abitibi- 
Temiscamingue in Rouyn-Noranda under the supervision of M. Denis 
Bois. In total, 174 samples were tested.

2. PROCEDURES

Samples were first slabbed with a rock saw (as described in Cogema 
Ref. no. 91-CND-64-02). Only those samples with a minimum of 
surface alteration (weathering) were chosen; however this became 
more and more difficult as the degree of Fe-carbonate alteration 
increased. Samples representing all of the units mapped on the 
property from all parts of the property are included in this study. 
Additionally, samples ranging in degree of alteration (as described 
in Cogema Ref. no. 91-CND-64-02) are included.

Wet density is desired for comparison with ground measurements, so 
samples were immersed in water overnight. The wet density was then 
measured by determining the mass of samples in air and in water 
using the relation:

mass in air 
density ^ ____________________--_______

mass in air - mass in water

We performed one test to evaluate the order of magnitude of error 
of the measures due to presence of a weathered rind on the samples. 
This test was performed on sample K-68A (Krist Formation) since it 
was one of the larger samples tested (607 cm3 ; thus it was easier 
to remove the weathered rind):

After having measured K-68A (in the same manner as all other 
samples), all weathered rind material from the sample was 
removed and its density was redetermined. The new result, 
based on about 75* of the original sample, showed an increase 
from 2.67 g/cm3 to 2.70 g/cm3 .

This suggests that all density measures under-estimate true values 
by a minimum (since the test was performed on a proportionately 
large sample) of about 1*.

-1-



3. RESULTS

Results are given In the Appendix and are summarized in Table 1.

For the Krist Formation, 22 samples were tested and these give a 
mean value of 2.66   0.05 g/cnr.

For mafic volcanic rocks, 152 samples were tested and these give a 
mean value of 2.77   0.07 g X cm. Table 1 also shows mean values for 
the various stratigraphic units within the total population of 
samples. Data for individual units are commented on below:

V12 amygdaloidal pillow lavas and pillow breccia: 

d = 2.80   0.08 ^20) A = 1.2

the high standard deviation may in part be due 
to presence of two rock types (pillows, pillow 
breccia) and also to presence or absence of 
amygdales in the pillows;

also note that weakly altered samples (A = 
0,1) give a mean value of 2.78 (n^13) compared 
to altered samples (A s 2,3) which give a mean 
value of 2.84 (ns7);

furthermore, samples from the area between 
lines 900E and 1500E are well represented in 
this "altered" subset, showing a mean value of 
2.85 (0=6), relative to other parts of the 
property where the mean value is 2.78 (0=14).

V11 massive flows:

d s 2.74   0.05 ^28) A - 0 .9

the mean result of 2.74   0.05 is similar to 
results for the other massive units;

results for weakly altered samples (d - 2 .74; 
0=21) are identical to the altered samples 
(d - 2 .73; 0=7); however, samples from west of 
line 900E show very low alteration index (A - 
0.5) and slightly higher mean density of 2.78 
(0=6).

V10B variolitic pillowed unit:

d - 2 .79   0.06 (ns38) A - 1 .8

results are nearly identical to the V8 
variolitic unit;

-2-



weakly altered samples give d ~ 2 .80 (0=15) 
compared to d ^ 2.78 (0=23) for altered 
samples; results are uniform across the 
property; note that A - 2 .2 east of line 1500E 
compared to result of 1.3 west of line 1500E.

V10A massive flows:

d ^ 2 .75   0.07 (ns23) A r 2.0

weakly altered samples have mean result of 
2.78 ( n-6) compared to 2.74 (ns17) for altered 
samples.

V8 variolitic pillowed unit:

d ^ 2 .79   0.05 (nr13) A ^ 1 .1

weakly altered samples have mean result of 
2.80 (0=10) compared to 2.76 (0=3) for altered 
samples.

99 flow (massive unit):

d - 2 .75   0.06 (0=15) A ^ 1 .1

weakly altered samples have mean result of 
2.76 (0=9) compared to 2.74 (ns6) for altered 
samples.

V6 variolitic pillowed unit:

d = 2.74   0.07 ^7) A = 0.9

all of the samples are weakly altered. 

C15 amygdaloidal pillow lavas:

d ^ 2 .74   0.12 ^8) A ^ 0 .9

the high standard deviation may in part be due 
to presence or absence of amygdales in the
samples; also note that weakly altered samples 
give a mean value of 2.72 (0=6) compared to 
2.80 (0=2) for altered samples.

also, it is appreciated that the standard 
deviation is not particularly meaningful given 
the number of samples measured; this applies 
equally to most other units; it is however 
included to aid the reader in estimating 
variance within the various units.
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TABLE 1: SUMMARY TABLE OF DENSITY MEASURES

Stratigraphic 
unit

mean d ± o, (n) 
(g/cm3 )

alteration
index 

(mean value)

KRIST FORMATION 2.66 ± 0.05 (22) n/a

MAFIC VOLCANIC ROCKS 

GOLD CENTRE subgroup

V12 
V11

VI POND subgroup

V10B 
V10A 
V8 
99

CENTRAL subgroup

V6 
CIS

2.80 ± 0.08 (20) 
2.74 ± 0.05 (25)

2.79 ± 0.06 (38)
2.75 ± 0.07 (23)
2.79 ± 0.05 (13)
2.75 ± 0.06 (15)

2.71 ± 0 .07 (7) 
2.74 ± 0.12 (8)

1.2 
0.9

1.8 
2.0 
1.1 
1.1

0.9 
0.9

ALL MAFIC ROCKS

V12+V10B+V8

V11+V10A+99

2.77 ± 0.07 (152)

2.79 ± 0.06 (71)

2.75 ± 0.06 (63)

1.3

1.4 

1.4
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4. DISCUSSIOM OF RESULTS

Density estimated for the Krist Formation seems appropriate given 
its mineralogy (predominantly plagioclase and quartz).

Density estimated for the mafic rocks also seems appropriate given 
their mineralogy: a rock composed of 35* actinolite * chlorite and 
G5* p lagioclase -f- quartz -i- calcite would have a theoretical density 
of about 2.80 g/cm3 .

It is apparent that the V8, V10B and V12 units show slightly higher 
mean density than the other mafic units. Mean result for the sum of 
samples from the V12, V10B and V8 units is 2.79 ± 0.06 g/cm3 . Mean 
density for the V11, V10A and 99 massive units: 2.75 ± 0.06 g/cm3 .

Although this density contrast appears to be real, it is emphasized 
that the standard deviations of the two groups overlap 
significantly. Results for the V6 and C15 units are not really 
pertinent since there are few data, and more importantly, these 
units do not occur in the area to be surveyed in detail.

Density of altered samples from the V12 and C15 units (both 
amygdaloidal pillowed units) appears to be higher than for 
unaltered samples, whereas for all other units the opposite is 
true. This is not easily explained; perhaps surface weathering of 
most altered samples is more penetrative.

5. CONCLUSlQMS

There is a density contrast of about 0.11 g/cm3 between the Krist 
Formation and the mafic metavolcanic rocks on the Kayorum property. 
For geophysical modelling, it is suggested that density of the 
Krist Formation be estimated at 2.69 g/cm3 , and that density of the 
mafic metavolcanic rocks be estimated at 2.80 g/cm3 (or about l* 
higher than the mean values determined from the surface samples).

Detailed evaluation of data within the various mafic units shows 
that the variolitic units of the Vipond subgroup (V8, V10B) and the 
pillow lavas (and pillow breccias) of the Gold Centre subgroup 
(V12) may have higher density (eg. 2.82 g/cnr) compared to the 
massive basalts (99, V10A, VII; eg. 2.78 g/cm1 ).

Evaluation of the samples based on their (qualitatively determined) 
alteration index gives inconclusive results.
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6. PROPOSED FOLLOW-UP WORK

We have interpreted presence of a discordant zone of Fe-carbonate 
and pyrite alteration based on widely spaced gravity and IP surveys 
centred at about 1600E/400N on the Kayorum property. This area also 
shows anomalous Au lithogeochemistry relative to most of the rest 
of the property and may also show anomalous As lithogeochemistry 
based on a small selection of samples.

The bedrock units exposed at surface in this area are the V10A 
massive basalt and the V10B variolitic pillow lavas. The gravity 
anomaly here cannot seemingly be explained by the apparent small 
difference in density of these two units.

Interpretation of the profiles generated by the detailed ground 
survey should use a value of about 2.80 g/en? for unaltered rocks. 
Addition of Fe-carbonate and pyrite along with quartz veining could 
increase this result, depending on the intensity of alteration and 
mineralization: for example, addition of 8* Fe-carbonate along with 
2* pyrite and 10* quartz veining might increase density to about 
2.88 g/cnr; addition of 12* Fe-carbonate along with 3* pyrite and 
10* quartz veining might increase density to about 2.92 gXcm3 ; 
addition of 15* Fe-carbonate along with 5* pyrite and 10* quartz 
veining might increase density to about 2.97 g/cnr.

Density measures should be systematically measured on the core 
samples drilled in this area. In the event that a mineralized zone 
is intersected, we may be able to estimate its volume using the 
profiles and these measures. In the event that we do not intersect 
a mineralized zone, we may be able to determine whether or not the 
rocks intersected have sufficient density to explain the anomaly. 
Possibility that a mineralized zone occurs at depths greater than 
the drilling may be inferred if the measured densities cannot 
explain the gravity profiles.
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APPENDIX 

List of density measures by geologic unit



Unit Sample mass mass 
(air) (H20)

KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST 
KRIST

K-13B
K-15A
K-15B
K-16B
K-42
K-45B
K-45E
K-68A
K-68B
K-680
K-68E
K-68F
K-69A
K-71A
K-71C
K-71D
K-71G
K-71J
K-72A
K-72B
K-72C
K-72D

332.8
148.8
198.1
241.5
535.0
374.3
220.4
1622.4
1448.4
200.5
239.9
443.2
861.6
448.3
638.3
910.2
302.0
287.9
317.1
494.9
476.0
326.5

204.4
91.3
122.8
148.2
337.8
232.0
137.0

1015.1
906.
122.
150.
278.
537.3
280.3
401.4
573.4
190.6
179.5
199.5
307.4
303.1
204.3

.6 

.1 

.2

.4

Nurber of samples: 22

Volune
(cm3)

128.4
57.5
75.3
93.3
197.2
142.3
83.4
607.3
541.8
78.4
89.7
164.8
324.3
168.0
236.9
336.8
111.4
108.4
117.6
187.5
172.9
122.2

Mean:
Std dev:

Density t

2.59
2.59
2.63
2.59
2.71
2.63
2.64
2.67
2.67
2.56
2.67
2.69
2.66
2.67
2.69
2.70
2.71
2.66
2.70
2.64
2.75
2.67

2.658
0.050

Iteration Au 
index (ppb)

O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O

2
-2
-2
2
3
5
3

11
-2
-2
-2
-2 
9

-2
-2
-2
17
3

11
3
4
7



Unit Sample ft mass mass 
(air) (H20)

V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12 
V12

K-20B
K-30
K-39A
K-48A
K-48B
K-82
K-83A
K-158C
K-159A
K-166A
K-166B
K-187
K-200
K-430
K-431
K-433
K-782
K-789
K-791
K-805

1363.9
333.4
383.1

1470.3
432.8
551.3
438.9
101.3
264.8
680.0

1719.7
249.6
287.2
382.1
288.
536.

.2 

.2
953.0
802.3
522.0
364.8

886.5
214.4
246.
925.
277.

.5 

.0 

.3
345.8
281.5
64.2

173.3
441.9

1128.9
160.7
188.2
238.4
183.9
339.1
620.6
517.4
342.7
232.6

Nurber of sanples: 20

Volune
(cm3)

477.4
119.0
136.6
545.3
155.5
205.5
157.4
37.1
91.5

238.1
590.8
88.9
99.0
143.7
104.3
197.1
332.4
284.9
179.3
132.2

Mean
Std dev

Density t

2.86
2.80
2.80
2.70
2.78
2.68
2.79
2.73
2.89
2.86
2.91
2.81
2.90
2.66
2.76
2.72
2.87
2.82
2.91
2.76

: 2.800
: 0.080

Iteration Au 
index (ppb)

2
1
2 
O 
1 
O 
3 
1 
3 
O 
O 
1 
1 
1 
O
1
2 
O 
2 
2

1.2

-2
-2

2
3
4

-2
-2 

2
2
3
3

-2 
3

-2 
2 
2

18 
6 
4 
4



Unit Sample ft

VII 
V11 
VII 
V11 
V11 
V11 
V11 
V11 
V11 
V11 
V11 
V11 
VII 
V11 
V11 
V11 
V11
vn
V11 
V11 
V11 
VII 
V11 
V11 
V11 
V11 
V11 
V11

K-9B
K-27C
K-32A
K-55
K-56A
K-65C
K-73
K-106
K-112
K-157B
K-1580
K-162B
K-162D
K-167B
K-167C
K-173A
K-451
K-455
K-458
K-465
K-583
K-755
K-769
K-771
K-793
K-796
K-852
K-861

Number of samples: 28

mass
(air)

354.2
779.9
420.3
256.9
566.1
216.0
496.0
198.4
241.5
254.7
321.6
406.6
344.2
436.7
336.6
300.8
579.2
485.6
161.6
378.7
447.8
365.3
590.2
497.3

1405.1
416.6
514.8
397.0

28

mass
(H20)

226.9
498.4
271.8
165.8
357.8
138.9
315.2
126.9
149.3
161.5
206.0
253.2
216.8
276.6
210.2
194.2
365.3
302.6
103.5
238.7
282.0
230.3
376.5
312.9
893.8
265.8
324.9
252.8

Volune
(cm3)

127.3
281.5
148.5
91.1

208.3
77.1

180.8
71.5
92.2
93.2

115.6
153.4
127.4
160.1
126.4
106.6
213.9
183.0
58.1

140.0
165.8
135.0
213.7
184.4
511.3
150.8
189.9
144.2

Mean
Std dev

Density )

2.78
2.77
2.83
2.82
2.72
2.80
2.74
2.77
2.62
2.73
2.78
2.65
2.70
2.73
2.66
2.82
2.71
2.65
2.78
2.71
2.70
2.71
2.76
2.70
2.75
2.76
2.71
2.75

: 2.736
: 0.050

Iteration Au 
index (ppb)

1
0
0
1
1
0
1
1
2
1
2
0
0
1
0
3
2
1
0
1
1
1
0
2
1
3
2
1

-2
2
2

-2
-2
-2
-2
-2
-2

2
-2
-2
-2

5
4
7
3

-2
-2

3
2

12
-2
-2

7
5

-2
3

0.9



Unit Sample tt

V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B
V10B

K-29B
K-50A
K-56B
K-76B
K-95B
K-96A
K- 139
K-169A
K- 170
K-173B
K-173C
K-173D
K- 182
K- 185
K- 186
K- 248
K-252
K-349A
K-396
K-410
K-415
K-417E
K-493
K-509A
K-552
K-569
K-571
K-593
K-601
K-681
K-684
K-686
K-691
K-734
K-736
K-740
K-754
K-807

Nurber of samples: 38

mass
(air)

883.8
922.4
375.0
349.9
678.4
412.4

1236.3
241.1
949.1
530.8
451.9
329.9
272.6
388.8
664.7
445.1
510.6
713.0
389.0
514.8
455.3
461.5
398.4

1030.8
600.2
707.8
274.9
769.7
373.0
498.7
371.9
948.4
388.7
850.1

1509.3
536.0
785.1
418.0

38

mass
(H20)

571.6
589.9
241.3
223.1
436.2
265.0
801.1
154.2
611.2
340.5
283.5
212.5
173.0
249.3
431.5
284.7
331.6
464.9
241.5
334.8
292.5
294.3
252.2
665.0
392.4
451.4
176.0
478.0
234.7
322.9
240.5
611.5
246.8
541.5
983.0
346.6
503.4
264.9

Volune
(cm3)

312.2
332.5
133.7
126.8
242.2
147.4
435.2
86.9

337.9
190.3
168.4
117.4
99.6

139.5
233.2
160.4
179.0
248.1
147.5
180.0
162.8
167.2
146.2
365.8
207.8
256.4
98.9

291.7
138.3
175.8
131.4
336.9
141.9
308.6
526.3
189.4
281.7
153.1

Mean
Std dev

Density )

2.83
2.77
2.80
2.76
2.80
2.80
2.84
2.77
2.81
2.79
2.68
2.81
2.74
2.79
2.85
2.77
2.85
2.87
2.64
2.86
2.80
2.76
2.73
2.82
2.89
2.76
2.78
2.64
2.70
2.84
2.83
2.82
2.74
2.75
2.87
2.83
2.79
2.73

: 2.787
: 0.060

Iteration Au 
index (ppb)

1
2 
O 
2 
1 
1 
3 
1
1
2
3 
1 
1 
1 
O 
1
1
2
3
1
3
1
2
2
2
3
2
2
2
2
3
2
3
1
3
2
3
2

1.8

-2 
5

-2
-2
-2
-2
-2
-2
-2

3
-2
-2
-2
4
2

-2
-2 
36
-2

3
5

-2
-2
-2 

2
-2
-2 

2
2

20
26

3
14
-2 

8
-2
-2 

2



Unit Sanple * mass mass 
(air) (H20)

V10A 
V10A 
V10A 
V10A 
V10A 
VIDA 
VIDA 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
V10A 
VIDA

K-49A
K-49C
K-91C
K-177
K-178
K-181
K-189
K-193
K-225
K-236
K-336A
K-340
K-357
K-361
K-385
K-399A
K-486
K-487
K-519
K-624
K-632
K-693B
K-708

.4 

.6 

.3 

.6 

.6 

.0

.8 

.9

142.
1085.
440.
548,
1647.
345.
494.6
264.5
391
561
236.8
262.8
279.3
466.2
328.0
658.0
437.
611
818.
684.9
372.3
542.2
558.6

.7 

.8 

.2

Number of samples: 23

V8 
V8 
V8 
V8 
V8 
V8 
V8 
V8 
V8 
V8 
V8 
V8 
V8

K-50C
K-63B
K-91A
K-92
K-134
K-1458
K-148
K-191
K-192
K-237
K-239
K-257C
K-266

318,
382.
216.
170.

.9 

.6 

.9

102.
297.
311
267.3
328.4
221.6
339.4
531.7

.3 

.7

.1 

.7

90.
688,
282.6
345.1

1027.
219.
317.8
166.1
247.1
363.8
153.0
162.8
178.9
303.
207.
419.
278.0
395.4
506.4
434.6
237.1
348.2
362.2

.5 

.1 

.1

203.2
242.8
139.9
110.4

403.5 259.8
66.2
194.8
200.0
170.
206.

.5 

.2
143.6
218.1
339.2

Number of samples: 13

Volume
(cm3)

52.1
396.9
157.7
203.5
620.5
125.3
176.8
98.4
144.7
198.1
83.8
100.0
100.4
162.7
120.9
238.9
159.7
216.4
311.8
250.3
135.2
194.0
196.4

Mean
Std dev

115.3
139.3
76.8
60.2
143.7
36.7
102.8
111.9
96.8
122.2
78.0
121.3
192.5

Mean
Std dev

Density )

2.73
2.74
2.79
2.70
2.66
2.75
2.80
2.69
2.71
2.84
2.83
2.63
2.78
2.87
2.71
2.75
2.74
2.83
2.62
2.74
2.75
2.79
2.84

: 2.751
: 0.070

2.76
2.74
2.82
2.83
2.81
2.80
2.89
2.79
2.76
2.69
2.84
2.80
2.76

: 2.791
: 0.050

Iteration Au 
index (ppb)

2 
2 
1 
3 
3 
3 
2 
2 
O 
2
1
2
1
2
2
3
2
2
3 
1 
3 
2 
l

2.0

2
2
1
1
1
1
1
2 
l 
1 
O 
1 
O

1.1

3
-2
-2 
2

-2 
2 
5 
2
2

-2
3

-2 
2 
7

-2 
3

22 
8 
4
-2
-2
-2
-2

2
5

-2
-2
-2 
3 
3 
3

-2
-2 

6020
-2
-2



Unit

99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

Number

V6
V6
V6
V6
V6
V6
V6

Number

C15
C15
C15
C15
C15
C15
C15
C15

Number

Saiple *

K-84
K-88
K-90A
K-90B
K-90C
K-151B
K-220
K-242
K-243
K-244
K-267
K-269
K-274
K-309
K-315

of samples:

K-278
K-282
K-283
K-284
K-286
K-305
K-306

of samples:

K- 129
K-281
K-291
K-298
K-300A
K-301
K-319
K-329

of samples:

mass
(air)

289.7
210.2
198.4
149.2
320.2
687.7
537.3
471.0
530.1
283.7
1050.4
245.9
168.1
194.9
761.6

15

612.4
478.3
333.6
500.0
572.4
137.0
314.5

7

1836.5
359.8
353.6
171.0
241.4
330.1
158.7
257.7

8

mass
(H20)

182.7
133.1
126.1
94.0

202.7
448.3
348.2
298.7
336.7
177.4
666.0
158.1
108.1
121.8
492.5

389.7
293.2
210.1
322.3
357.5
87.4
199.9

1192.5
222.3
219.5
113.6
154.1
209.5
99.4
160.3

Volune
(on3)

107.0
77.1
72.3
55.2
117.5
239.4
189.1
172.3
193.4
106.3
384.4
87.8
60.0
73.1

269.1

Mean:
Std dev:

222.7
185.1
123.5
177.7
214.9
49.6
114.6

Mean:
Std dev:

644.0
137.5
134.1
57.4
87.3
120.6
59.3
97.4

Mean:
Std dev:

Density i

2.71
2.73
2.74
2.70
2.73
2.87
2.84
2.73
2.74
2.67
2.73
2.80
2.80
2.67
2.83

2.752
0.060

2.75
2.58
2.70
2.81
2.66
2.76
2.74

2.714
0.070

2.85
2.62
2.64
2.98
2.77
2.74
2.68
2.65

2.741
0.120

Iteration Au 
index (ppb)

O 
O 
2 
2 
O 
1 
1
1
2
1
1
2
3 
2 
O

1.1

1
1
1 
1 
1 
O 
1

0.9

3
1
1 
O 
O
2 
O 
O

0.9

-2
-2
-2 
4

-2
-2 
4

-2
-2 

8
3
4
3

-2
-2

3
11
3
6
4
6
3

6
10
10
3
6
5
7
2
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SUMMARY OF RESULTS. CONCLUSIONS AND RECOMMENDATIONS

The property is subdivided into two structural domains: a southwest domain with northwest-southeast trending fabric, and a northern domain with east-west fabric. The axial trace of the south Tisdale anticline is the approximate boundary between the two domains.
The southwest domain has foliations trending about 115*780* NE which corresponds to the oldest deformation recognized on the property. Lineations in this domain were recorded only in the southernmost portion of the property (Burb) and these plunge about 10* E.

The northern domain has foliations trending about 085*780* N in the western part and trending about 105*780* N in the eastern part. Lineations plunge 40* to 50* E.

Quartz veining is less common in the southern domain; in the northern domain two main families of quartz veins are recognized: these have mean orientations of about 140*760* SW, 025*775* W.
Zones of high strain are much more common in the northern domain and trend approximately east-west. Within the northern domain we have identified a northwest-southeast corridor with a h igh density of high strain zones (faults).

Fe-carbonate alteration on the Kayorum property is strongest in the vicinity of this northwest-southeast trending corridor. Calcite is strongest to the northeast of this corridor and on the Burb claim.
Based on these results and on results of geophysical surveys and lithogeochemistry studies, this northwest-southeast trending corridor was chosen as the only high priority drill target. The possible southern extension of the Vipond fault may also warrant dri11 testing.
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1. lNTRODUCTlON

The Kayorum project lies in the heart of the Porcupine mining camp, bounded to the north by the Hoi linger-Mclntyre-Coniaurum deposits and to the south by the deposits closely associated with the Porcupine-Destor fault: the Delnite, Aunor and Buffalo Ankerite deposits. See Figure 1.

In October 1990, Cogema Canada Ltd. signed an option agreement with Moneta Porcupine Mines Ltd. to explore the property. Work commenced in December of the same year and so far has included extensive ground geophysical surveys and a detailed surface mapping program.
The purpose of this report is to present some additional details and comments to supplement and to complement remarks and interpretations already presented in earlier geological reports. Most of the data presented here were compiled in early 1992 (before mapping of the Meunier claim; see Figure 2). Therefore, data from the Meunier claim is excluded from most figures. However, structural measurements and zones of high strain (faults) from the Meunier claim have been presented on MAP 2 (see later).

A general description of the property is given in 91-CND-64-02 and includes a summary of the major structures crossing the property: the northwest-southeast trending south Tisdale anticline and Kayorum syncline; the east-west trending Porcupine syncline (main axis); and the Vipond fault. In addition, a more detailed presentation of the structure in the vicinity of the August Porcupine claims was given. That interpretation was refined after mapping of the Meunier claim (see 92-CND-64-02).

Also given was a generalized summary of foliation and lineation measures taken during the mapping program along with the main vein orientations. This report will not change any of the earlier interpretations presented; it is intended only to give a more detailed picture of the local structure.

This report also includes, for the first time, the location of high strain zones (faults) identified during the surface mapping.

Similarly, general statements concerning alteration of the surface samples were given in the previous reports. It was stated, for example, in 91-CND-64-02, that Fe-carbonate alteration was widespread over the August Porcupine claims (in the vicinity of the Kay-92 grid). The presentation given here is only intended to give a better picture of the data behind these comments.



FIGURE 1: Gold mines of the Timmins camp 
(Scale 1:200 000)

INDEX TO MINES 
(metric tonnes of Au produced)

DELORO TOWNSHIP

1. Buffalo Ankerite (30t)
2. Aunor (61t)
3. Delnite (29t)

TISDALE TOWNSHIP

4. Coniaurum (35t)
5. Crown (4t)
6. Dome (300t)*
7. Hollinger (602t)
8. Mcintyre (310t)
9. Moneta (St)

10. Paymaster (37t)
11. Preston (48t)
12. Vipond (13t)

WHITNEY TOWNSHIP

13. Broulan (8t)
14. Hallnor (46t)
15. Pamour (60t)*
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2. REGIONAL AND LOCAL GEOLOGY

The geology of the Timmins area, and more particularly, the geology 
at Kayorum, has been presented in previous Cogema reports (see 
above). Only a very brief review is presented here.

On the property, metavolcanic rocks of the Tisdale Group are the 
only rocks exposed. The mafic rocks of the Tisdale Group in this 
area are subdivided by Ferguson et. al. (1968) into four sub 
groups: Northern, Central, Vipond and Gold Centre. These sub-groups 
have been further subdivided into flow units based mainly on their 
textural features: massive flows, variolitic pillowed flows and 
amygdaloidal pillowed flows. There are also several thin horizons 
of interflow argillites. These mafic metavolcanic units are in turn 
overlain by a thin carbonaceous argillite and a felsic agglomeratic 
tuff referred to as the Krist Formation.

3. PREVIOUS WORK

Previous exploration work is summarized in 91-CND-64-02.

Structure in the immediate vicinity of the Kayorum property has 
been studied by Piroshco and Kettles (1991) as part of a regional 
analysis of Tisdale and Whitney townships. Only the main structural 
features of the Kayorum property are shown on their map. These 
include the main axis of the Porcupine syncline, the south Tisdale 
anticline and the south Tisdale syncline (more commonly referred to 
as the Kayorum syncline). Also shown is the Vipond fault, and to 
the east of the property (at the Paymaster mine) they show the Dome 
fault. All of these structures (with the possible exception of the 
Dome fault) are well known in the area.

Brisbin (1992) shows only the Vipond fault on the preliminary map 
which l have in my possession, but l am sure he agrees with 
Piroshco and Kettles on the location of the south Tisdale anticline 
and the south Tisdale (Kayorum) syncline. On the other hand, l am 
not sure if he agrees with their positioning of the Porcupine 
syncline main axis as passing through the Krist Formation.

Alteration in the immediate vicinity of the Kayorum property was 
studied by Brisbin (1992) as part of a regional mapping project. He 
recognized erratic moderate to strong Fe-carbonate and sericite 
alteration in the vicinity of the August Porcupine and Meunier 
claims along with local strong pyrite mineralization. He also 
recognized that the southeast corner of the Meunier claim is part 
of an anticlinal structure, based on his mapping of the V10A 
uniform basalt being virtually surrounded by the V10B variolitic 
unit (pers. comm. 1991).

- 4 -



4. STRUCTURAL NOTES 

4.1 Introduction

The detailed geologic maps presented at 1:2000 in 91-CND-64-02 and in 92-CND-64-02 are presented again here (see MAPS 1,2,3) with foliation, lineation and vein orientations measured during the mapping programs. In addition, zones of strong schistosity (high strain) have been interpreted from the outcrop exposures; these are plotted as faults.

Two main structural domains occur on the Kayorum property:

* an area of predominantly northwest-southeast foliations approximately bounded to the east by the south Tisdale anticline (southwest domain);
* and an area of predominantly east-west foliations which includes most of the northern part of the Mace claims and the August Porcupine, Meunier and Harrower claims (north doma in).

l interpret that the northwest-southeast trending folds (south Tisdale anticline and Kayorum syncline) pre-date the east-west trending folds (Porcupine syncline), and that the area of predominantly northwest-southeast trending foliations represents a "window" protected from the later deformation by the massive nature of the CIS unit exposed in the core of the south Tisdale anticline and by the very massive nature of the Krist fragmental.

4.2 Structure of the southwest domain

Figure 3 shows foliation measures taken on the Burb claim. Mean result is about 115*780* NE. Lineations in this area are subhorizontal; l was not able to take a precise measure but l would guess that it is in the order of 10* E.

Figure 4 shows foliation measures for the western part of the property (west sheet, west of L1000E). Measures here fall into two subsets, one corresponding to the northwest-southeast orientation, the other corresponding to the east-west trend. Mean value for the southwest domain is about 110*770* NE. There may be some overlap 
between the two subsets which has affected the mean value; alternatively, there may be some rotation by the later east-west deformation accounting for the slight difference between the mean values here and at Burb. Lineations measured west of L1000E appear to all correspond to the east-west subset of foliations.

Figure 5 is a sketch showing crenulations observed on the Burb claim and localized on the structural map (1:2000). The significance of this late structural fabric is not known, but it appears to be local.

- 5 -
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005/70E 
r '
f f Orientation

Figure 5: Orientation of foliation (S1) observed at sample 
K-878 on Burb claim; see MAP 3 for location



4.3 Structure of the north domain

Figure 6 shows foliation measures for the east sheet (east of L1000E). Note that the compilation presented here excludes results from the Meunier claim. But, inclusion of the Meunier claim data would not significantly change the results. Mean result is about 105*780* N. There may be some influence here also from the northwest-southeast subset; however, there is no strong evidence for two populations on the stereonet. On the other hand, mean value for the east-west family of foliations on Figure 4 is closer to 085*780* N.

Note that the mean result above is estimated from all data. But foliations dipping both north and south are present. South dips were measured less commonly than north dips and appear to occur principally in the north part of the east sheet. Using these data, it might be possible to better locate synclinal and anticlinal axes in the north part of the property. Fold axial planes to the south are overturned, hence most dip measures dip north. This also suggests that further subdivision of the data shown in Figure 6 might be a worthwhile undertaking.

Figure 7 shows lineation measures from both the west and east sheets. These appear to me to all be related to the east-west deformation and not to the northwest-southeast deformation. Mean result is about 45* at 085*. Minimum plunge measured is 20*; maximum plunge measured is 60*. Areas of steeply plunging lineation may be of interest since Hollinger ore zones tended to be more commonly localized there (D. Brisbin, pers. comm. 1991).

4. 4 Quartz veim'ng

At Burb, only four quartz vein orientations were measured. Three of these are concordant to weakly discordant to the foliations measured. The fourth result has similar strike to the foliation but has an opposing (southwest) dip.

For the west sheet, only fourteen measures were taken, and these are scattered across the stereonet with no apparent grouping. Quartz veins from Burb and the west sheet are presented together on Figure 8.

For the east sheet (Meunier claim is again excluded), there are numerous quartz veins, and these fall into two main subsets (see Figure 9), although there are again numerous other measures scattered across the stereonet. The two predominant groups have mean orientations of about 140*760* SW and 025*775* W. These two families of quartz veins correspond to the most common families of quartz veins described in 91-CND-64-02.

- 8 -
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4.5 Faulting

Zones of strong schistosity have been plotted as faults on the 1:2000 map sheets. Most of the faults drawn have east-west orientation corresponding to the latest deformation event. A few northwest-southeast trending faults are nonetheless noted just east of the Krist fragmental.

The most important observation is the presence of numerous east- west faults along the northwest-southeast trending corridor over which the Kay-92 grid was located.

l interpret this to indicate that the northwest-southeast trending corridor was more easily deformed by the east-west deformation; the corridor was already faulted by the earlier deformation and was therefore less competent than rocks to the northeast and southwest. This explains why the faults do not extend very far beyond the limits of this pre-existing zone.

- 11 -



5. ALTERATION STUDIES

5.1 Introduction

During the mapping program, numerous hand specimens were taken (as previously described; see 91-CND-64-02 and 92-CND-64-02 for sample location maps). Each hand sample was carefully described and data were digitized so that alteration maps could be prepared. Only two maps are presented here; these maps are most illustrative of the comments previously made.

5.2 Fe-carbonate

Fe-carbonate alteration index was given to each sample based on intensity of the brownish/reddish weathered rind. Samples were coded as follows:

O no brownish colour whatsoever
1 very weak alteration
2 obvious weak to moderate alteration
3 strong alteration
4 very strong alteration
5 total obliteration of primary texture

MAP 4 shows that the relative density of altered samples is much higher in the vicinity of the Kay-92 grid than elsewhere on the property (note that Meunier grid samples have not been plotted).

5.3 Calcite content

Calcite content is an indication of distal alteration in the Timmins camp. That is to say, zones of Fe-carbonate alteration within a broader calcite halo are the high priority exploration targets (from a lithogeochemical point of view: other factors such as intensity of strain and proximity to porphyry are also important). Calcite content for the samples was indexed in a manner similar to that performed for Fe-carbonate using the HCl test:

O no reaction whatsoever to HCl
1 very weak reaction, generally observed in the cleavage
2 weak reaction, generally observed in the cleavage
3 moderate reaction
4 moderate reaction across the entire sample (groundmass 	and cleavage plane) or strong reaction in the cleavage
5 strong to very strong reaction to HCl

MAP 5 shows that rocks taken from the Burb claim and from the 
northeast corner of the Harrower claims have the highest calcite 
content. The area of the Kay-92 grid and most of the central part of the property have low to moderate calcite. The area between the south Tisdale anticline and the Kay-92 baseline may also be interpreted to have high calcite.

- 12 -



6. CONCLUDING REMARKS

Structure in the southwest domain of the Kayorum property is relatively simple; one predominant structural event is recorded. 
Later modifications are of relatively minor importance including a strong crenulation cleavage observed locally on the Burb claim. 
Foliations trend about 115*780* NE. A pervasive lineation plunging about 10* E was observed at Burb; no lineation related to this 
deformation event was observed in the northern half of the 
property. This portion of the property is also characterized by 
relatively simple stratigraphy as described in 91-CND-64-02.

Structure in the north domain of the property is more complex; it 
is evident that the pre-existing northwest-southeast fabric has 
been transposed into an approximately east-west trending 
orientation by the younger Porcupine event. Most of the foliation 
measures range between about 085* and 105* and dip steeply north. 
L ineat ions plunge 40* to 50* E. Zones of high strain are 
approximately parallel to the foliation and occur throughout the 
property but are best developed within a northwest-southeast trending corridor. This corridor corresponds to an anticlinal zone 
coeval with the south Tisdale anticline and Kayorum syncline (see 91-CND-64-02 and 92-CND-64-02) which was a zone of high strain 
before being again deformed by the east-west Porcupine deformation. This portion of the property is therefore also characterized by 
complex stratigraphy as described in 91-CND-64-02.

Quartz veins are present throughout the property but are more 
common in the northern domain. Two of the predominant families of 
quartz veins trend about 140*760* SW and 025*775" W.

Fe-carbonate alteration is strongest in the northern domain, in the vicinity of the August Porcupine claims. Calcite content is 
strongest in the Gold Centre sub-group in the eastern part of the 
Harrower claims (northern domain), on the Burb claim, and also 
perhaps on the east flank of the south Tisdale anticline (in the southwestern corner of the northern domain).

Target areas for diamond drill testing were prioritized as follows:

* highest priority given to the northwest-southeast trending 
corridor where the Kay-92 grid was established; this target is 
characterized by:

complex structure and stratigraphy; strong deformation
and abundance of quartz veins;
best Fe-carbonate alteration and weak calcite;
presence of a northwest-southeast trending coincident
gravity-IP anomaly (see 91-CND-64-04, 92-CND-64-06);
weakly to locally strong lithogeochemistry results (see
92-CND-64-04).

- 13 -



* the only second priority target envisaged at this time is the possible southern extension of the Vipond fault; this target is characterized by:

weak calcite content;
presence of a north-south trending IP anomaly which 
occurs along a lithologic contact (interflow sediment); note that this interflow sediment may or may not 
correspond to the southern extension of the Vipond fault - no deformation related to a north-south fault was 
observed during the field mapping (see 91-CND-64-04); weak to moderate lithogeochemical response was noted at 
the northern claim boundary (see 91-CND-64-02).
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SUMMARY OF RESULTS. CONCLUSIONS AND RECOMMENDATIONS

The Meunier claim is underlain mostly by massive and variolitic 
basalts of the Vipond sub-group of the Tisdale Group (VIDA and 
V10B). Alteration and shearing of these rocks is moderate to 
intense as a general statement. Minor exposure of the Gold Centre 
sub-group (V11 massive unit and V12 pillow breccia) was also 
mapped.

A series of east-west trending fold axes, approximately parallel to 
the Porcupine syncline, extend across the claim. This folding event 
post-dates, and largely obliterates evidence of, a pre-existing 
northwest-southeast trending feature which is characterized by 
anomalous density/IP response identified by ground geophysical 
surveys. It is interpreted that this feature - the Meunier fault - 
represents a sheared anticlinal axis coeval with the south Tisdale 
anticline, located a f ew hundred meters to the west.

Maximum Au result obtained from bedrock samples on the Meunier 
claim is 2.20 g/t, but a sample of fly rock from an area of 
trenching and blasting gave 12.59 g/t Au. These samples were taken 
close to the intersection of the northwest-southeast trending 
Meunier fault and an east-west anticlinal axis.

Samples anomalous in gold taken during the summer 1991 program are 
located in a similar setting, i.e., close to east-west anticlinal 
axes generally along either the Meunier fault or along a weaker, 
parallel trend - the Narrower fault - at about 300m to the 
northeast. It is therefore recommended that diamond drill testing 
of the Meunier fault be performed first where it intersects (east- 
west) anticlinal axes, in preference to areas where synclinal axes 
are present.
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1. lNTRODUCTl ON

The Kayorum project lies in the heart of the Porcupine mining camp, 
bounded to the north by the Hoi linger-Mclntyre-Coniaurum deposits 
and to the south by the deposits closely associated with the 
Porcupine-Destor fault: the Delnite, Aunor and Buffalo Ankerite 
deposits. See Figure 1.

In October 1990, Cogema Canada Ltd. signed an option agreement with 
Moneta Porcupine Mines Ltd. to explore the property. Work commenced 
in December of the same year and so far has included extensive 
ground geophysical surveys and a detailed surface mapping program.

The purpose of this report is to present results of surface mapping 
on a newly acquired claim which has been added to the project. This 
claim is referred to as the Meunier claim. It was purchased in May, 
1992 and overlies the northwest extension of a coincident 
IP/gravity anomaly as shown in Figure 2.

2. REGIONAL AND LOCAL GEOLOGY

The geology of the Timmins area, and more particularly, the geology 
at Kayorum, are discussed in Cogema Reference no. 91-CND-64-02, 
which summarizes the results of the surface mapping program 
undertaken from August to October of 1991. Only a very brief review 
is presented here.

On the property, metavol cani c rocks of the Tisdale Group are the 
only rocks exposed. The mafic metavolcanic rocks in this area are 
subdivided by Ferguson et. al. (1968) into four sub-groups: 
Northern, Central, Vipond and Gold Centre. These sub-groups have 
been further subdivided into flow units based mainly on their 
textural features: massive flows, variolitic pillowed flows and 
amygdaloidal pillowed flows. There are also several thin horizons 
of interflow argillites. These mafic metavolcanic units are in turn 
overlain by a thin carbonaceous argillite and a felsic agglomeratic 
tuff referred to as the Krist Formation. On the Meunier claim, only 
rocks of the Vipond and Gold Centre sub-groups are exposed.

-1-



FIGURE l: Gold mines of the Timmins camp 
(Scale 1:200 000)

INDEX TO MINES 
(metric tonnes of Au produced)

DELORO TOWNSHIP

1. Buffalo Ankerite (30t)
2. Aunor (61t)
3. Oelnite (29t)

TISDALE TOWNSHIP

4. Coniaurum (35t)
5. Crown (4t)
6. Dome (300t)*
7. Hollinger (602t)
8. Mcintyre (310t)
9. Moneta (St)

10. Paymaster (37t)
11. Preston (48t)
12. Vipond (13t)

WHITNEY TOWNSHIP

13. Broulan (8t)
14. Hallnor (46t)
15. Pamour (60t)*
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3. PREVIOUS EXPLORATION WORK

The property has most certainly been intensively prospected since 
the time of the first discoveries of the Timmins camp. Trenches and 
exploration pits are everywhere present.

On the Meunier claim, Ferguson et. a!. (1968) describe early work 
consisting of trenching and some drilling. A shaft was apparently 
sunk to an estimated depth of 100 feet. Details of this work are 
nowhere to be found. Exact location of the shaft is not known but 
probably corresponds to the area of outcrop stripping in the 
northwest part of the claim (see later).

4. WORK PERFORMED

A new grid was established in June, 1992. This grid is oriented to 
better cross the interpreted IP/gravity anomaly which trends at 
about 125* (see Figure 3). Line spacing is 100m and these lines 
were used for mapping control, along with reference points on the 
established 50m X 50m grid.

Mapping and sampling was undertaken in much the same manner as was 
done in 1991. Geophysical surveys performed on the new grid will be 
presented in a separate report, but preliminary plots confirm the 
occurrence of the interpreted IP/gravity anomaly approximately 
following the baseline (see Figure 4).

5. PRESENTATION OF RESULTS

The main results presented include a property geological map at 
T: 5000 scale (MAP 1). This map shows highlights of the Au 
lithogeochemistry results from the two mapping programs. A detailed 
geologic map which includes the Meunier claim at 1:2000 scale is 
also given (MAP 2). Note that we also mapped the hydro line 
extending north from the Meunier claim into the westernmost part of 
the Harrower claims (the 1990 50m X 50m grid erroneously omitted 
this part of the property). New sample locations are given in the 
Appendix with the Au lithogeochemistry results.
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6. RESULTS

6.l DESCRIPTION OF GEOLOGIC UNITS

VI POND SUB-GROUP

The V8 variolitic basalt is the lowermost unit mapped. It occurs 
only in the northernmost part of the westernmost part of the 
narrower claims. In outcrop, the unit shows well formed meter scale 
pillows with abundant well defined cm scale varioles. The pillows 
are weakly to moderately well cleaved and the pillow selvages (a 
few cm wide) are generally very well foliated. One of the outcrops 
mapped here (sample K-1034) is massive basalt and this is 
interpreted to belong to the V8C subunit (a subunit of the V8).

The V10A uniform basalt is commonly exposed in the area mapped, it 
is medium to coarse grained and may be massive and non-foliated. 
However, it is very commonly altered and well cleaved.

The ,'10B variolitic pillowed basalt shows widespread distribution. 
It is easily distinguished from the V8 flow since pillow selvages 
are thicker, pillow forms may be less well defined and varioles are 
almost always shattered and shardy.

GOLD CENTRE SUB-GROUP

Metavolcanic rocks of the Gold Centre sub-group have been mapped as 
a thin band extending into the Meunier claim from the southwest 
corner. Two main units are distinguished: a massive leucoxene- 
bearing lava (V11) and a pillow breccia (V12).

B.2 V E lNlNG

Quartz veining was observed in all of the main rock units. Most 
veins are < 5cm thick but some examples of veins up to about 2m 
thick occur. On occasion, veins were not observed in place (due to 
thin overburden cover), but presence is inferred due to abundant 
rubble lying about (eg. in and around trenches, pits etc.). 
Occurrence of quartz rubble was noted and plotted on the field 
sheets and some of these occurrences were sampled.

Quartz vein orientations were systematically measured in the field. 
Three main families of veins are present, corresponding to the most 
common orientations measured during the previous mapping. These 
are:
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* northwest-southeast trending veins with gentle to 
moderate southwest dips;

* north-south trending veins with steep westerly to 
subvertical dips;

* east-west trending veins with moderate to steep dips; 
commonly these have the same strike as the enclosing 
mafic rocks but with discordant dips.

In most cases, the veins are comprised of quartz (98 to 100*). 
However, Fe-carbonates are very common in the thicker veins (eg. 
yO.Sm), and calcite is a common minor constituent. Chlorite masses 
and wall rock fragments are not uncommon, and l suspect that some 
of the veins contain minor tourmaline, but no positive 
identification has been made (very fine grained black mineral 
masses in some of the veins is tentatively considered to be 
tourmaline). Sulfide minerals were observed locally in quartz 
veins; more commonly sul fide mineral s were observed associated with 
vein ing in the -adjacent wall rock. Pyrite is the most common 
sulfide mineral associated with quartz veining; chalcopyrite was 
rarely observed.

6.3 ALTERATIONS AND MINERALIZATION

A detailed presentation of alteration intensity on the Kayorum 
property is in preparation. Results from the Meunier claim will be 
incorporated into that study and will be presented later. As a 
general statement, it can be said that extensive Fe-carbonate, and 
to a lesser extent, sericite alteration, was observed on the 
Meunier claim. Intensity of alteration, is in general, comparable 
to that observed to the east and southeast on the August Porcupine 
claims.

Pyrite is an ubiquitous minor constituent of the mafic metavolcanic 
rocks. Most of the pyrite is primary and occurs as mm anhedral 
grains disseminated in the groundmass.

Secondary and/or remobilized pyrite is commonly associated with Fe- 
carbonate and sericite altered samples (in addition to the 
association with quartz veining, see above). It occurs as 
disseminations in more significant amounts relative to pyrite 
interpreted to be primary (eg. 3 to 2095) and as mm stringers or 
stockworks.
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6.4 STRUCTURE AND DEFORMATION

Main structures previously documented on the property include the 
Kayorum syncline and south Tisdale anticline which are major 
northwest-southeast trending features prominent on the Kayorum, 
Mace and Burb claims. The August Porcupine, Narrower and Meunier 
claims are more influenced by east-west trending folds including 

the axis of the Porcupine syncline.

Foliation and lineation measures on the Meunier claim are therefore 
generally parallel to the axial plane of the Porcupine syncline. In 
many cases, dips were difficult to measure due to slight frost 
heave in the outcrops and due to the massive nature of the rock 
types. Difficulties in measuring dips also arise from the fact that 
some outcrops show two or more cross-cutting foliations on the 
horizontal (or should l say sub-horizontal) plane. When viewed on 
a vertical face it can be very frustrating trying to determine 
which foliation (strike measure) corresponds to the dip measure 
being taken.

Dip measures range from about 65* north to about 80* south. 
Lineation plunges range from about 40* to 50* east.

Deformation (shearing) is relatively common on the Meunier claim as 
manifested in the rocks by development of schistosity. This is not 
difficult to see in the field since primary rock types are massive 
and pillowed lavas.

6.5 GOLD LITHOGEOCHEMISTRY

In total, 129 samples were analyzed for their gold content. Of 
these, 54 gave results 2 10 ppb Au and of these, 6 gave results 
i 100 ppb Au. Samples which gave results z. 1 0 ppb Au are shown on 
MAP 1 (and on Figure 6) and a full listing of results is given in 
the Appendix. A summary of the results is given here:

The highest gold value reported by the analytical results is from 
sample K-947D at 12.59 g/t. This sample was taken in an area 
stripped by a previous operator (probably within the last 20 years) 
and is seemingly located where Ferguson et. al. (1968) report 
sinking of a 100 foot shaft. There is much evidence of trenching 
and blasting, but no obvious shaft location apparent in the field. 
The sample itself is described as fly rock from the blasting and is 
not a true bedrock sample. It is composed of massive basalt and 
quartz vein material with strong pyrite (about 20*) mineralization. 
A second sample taken only a few meters away gave 320 ppb Au: 
sample K-947B (bedrock) is composed entirely of quartz vein 
material of a conspicuous greyish colour with very minor pyrite.
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Only one other sample gave > 1 g/t Au. K-1003D (2.20 g/t) was taken 
from an old trench (probably more than 50 years old) located at 70m 
east of the stripped area referred to above. It is composed of 
about 75* quartz vein in sheared massive basalt with trace pyrite. 
In the same trench:

* K-1005A gave 768 ppb Au; it is a boulder of quartz-Fe- 
carbonate vein material on the floor of the trench which 
shows locally rich pyrite and weaker chalcopyrite 
mineralization;

* K-1009B gave 386 ppb Au; it is composed of quartz-Fe- 
carbonate vein material with trace pyrite;

* K-1006E gave 127 ppb Au; it consists of massive basalt 
with perhaps 10* quartz veining and about 7* pyrite.

Thus, the six samples which gave greater than 100 ppb Au were all 
taken either in the area of stripping or in the old trench only 
about 70m away.

The weaker Au anomalies present on the Meunier claim occur mostly 
along the western boundary and may be related to mineralization at 
the Vipond mine. Other weak Au anomalies are located mostly in the 
southeast quadrant cf the claim, in the V10A and, to a lesser 
extent, in the V10B units.
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7. INTERPRETATION

Structural Interpretation

Figure 5 shows my preliminary structural interpretation taken from Cogema Reference no. 91-CND-64-02 for the August Porcupine-Narrower area. Figure 6 shows the modified interpretation incorporating results from the new mapping on the Meunier claim. Comparison of the two figures shows that:

* generally east-west trending faults have been deleted and replaced by two northwest-southeast trending faults, hereafter referred to as the Meunier fault and the Narrower fault (drawn in red on Figure 6);

the Meunier fault is characterized by a density/IP anomaly and semi-continuous Au anomalies along its length. It pre-dates the Porcupine deformation; this deformation event has caused transposition of a pre existing shear fabric to east-west orientation which explains the earlier interpretation that faulting was east-west;

the Narrower fault is characterized mainly by a density anomaly and semi-continuous Au anomalies along its length. It also pre-dates the Porcupine deformation; however, it may not extend as far to the southeast as the Meunier fault;

* the south Tisdale anticline has been redrawn and now extends north into the east portion of the Vipond property. Fold closures and stratigraphic units exposed in the south part of Figure 6 indicate a north plunging structure; fold closures and stratigraphic units on the Vipond property indicate a south plunging structure;
* opposing plunges described above, along with due consideration of the stratigraphic units exposed, necessitate presence of an east-west trending synclinal axis near the centre of Figure 6. This synclinal axis is coeval with the Porcupine deformation and post-dates the south Tisdale anticline;

* fold closures near the Vipond shaft therefore indicate presence of a synclinal axis coeval with the south Tisdale anticline;

* presence of previously undocumented exposure of the Gold Centre sub-group (units V11 and V12) in the southwest part of the Meunier claim suggest presence of a synclinal axis coeval with the south Tisdale anticline there;

-11-



* east-west anticlinal axes drawn on Figure 5 remain 
essentially unchanged on the August Porcupine and 
Narrower claims. (Anticlinal axes are drawn on Figure 6 
in blue, synclinal axes are drawn in green.) But detailed mapping on the Meunier claim has enabled a clarification 
of the structure there:

these axes retain their general east-west orientation and 
are not deflected or truncated to the west-northwest;

however, there may be some deformation of these east-west 
axes in the northeast quadrant of the Meunier claim, in 
the area between the Meunier and Narrower faults. This 
may indicate some late dextral movement along one or both 
of these faults;

* fold closures and distribution of stratigraphic units exposed in the eastern part of Figure 6 indicate south 
plunging axes for the east-west anticlines and synclines 
(as was drawn on Figure 5);

* the reader's attention is now directed to the southwest 
quadrant of the Meunier claim (on Figure 6). At this location l have drawn:

an older synclinal axis (in black);
an east-west anticlinal axis (in blue);
an east-west synclinal axis (in green);

the fold closures and stratigraphic units exposed 
indicate, for the area east of the older synclinal axis, 
westerly plunges; and for the area west of this axis, 
easterly plunges;

* this in turn results in the interpretation that the Meunier fault trace occurs along an anticlinal axis which is coeval with the south Tisdale anticline and which pre 
dates the Porcupine deformation event (since l have 
interpreted easterly plunges to the east and westerly plunges to the west, exactly as drawn for the south 
Tisdale anticline);

* that the Narrower fault may also exist in a similar setting has not yet been evaluated;

Finally, it is interesting to point out that all lineation measures taken plunge easterly and reflect the plunge of the Porcupine syncline. There is no evidence that plunges of the east-west folds change across the interpreted older fold axial traces except for the younging directions of the rock units and the shape of the fold closures. This would have been impossible to deduce without having mapped the property in such detail.
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Au Lithogeochemistry

it is perhaps worth reiterating part of the text written under this sub-heading in Cogema Reference no. 91-CND-64-02 (see Figure 5):

"Most of the outcropping areas found to be anomalous in gold appear to have similar structural settings. Anomalous results in the Gold Centre sub-group (east Harrower) seem to lie along the same (minor) anticlinal axis as anomalies near the old Triumph shaft... Although Au values are not as strong in the south part of the August Porcupine claims, they again appear to be related to a minor axial plane which may in fact be even more structurally complex than the areas described above."

On the Meunier claim, the best gold anomalies are also located close to an (east-west) anticlinal axis. On the other hand, there are semi-continuous Au anomalies all along the Meunier fault towards the southeast, and these may be strongest at the Intersection of the discordant trend and the anticlinal axes. This is perhaps less evident along the Meunier fault southeast of the Meunier claim, where Au anomalies might show a spatial relation with the V10A/V10B contact. (These anomalies do show lower Au values than anomalies located close to the intersection of the Meunier fault with east-west anticlinal axes to the northwest).

Based on this interpretation, and exclusive of the density anomaly which defines the Harrower fault, existence of the Harrower fault was postulated by the northwest-southeast alignment of Au anomalies there.

integration with geophysical data

It is interpreted that the main density/IP anomaly occurs along an anticlinal axis that pre-dates the Porcupine deformation. The density/IP anomaly is due to Fe-carbonate alteration and pyrite mineralization which commonly accompany vein-type Au mineralization -n the Timmins camp. The trend therefore represents a high priority dri'' target. Presence of Au anomalies along the trend only add to its attractiveness.
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8. CONCLUSIONS

Surface mapping shows that the Meunler claim is underlain by massive and variolitic basalt of the Vipond sub-group (V10A and V10B units) and by massive basalt and pillow breccia of the Gold Centre sub-group (V11 and V12 units). Foliations trend approximately east-west (parallel to the axis of the Porcupine syncline) and have subvertical dips. A strong stretching lineation plunges 40* to 50* east.

The mapping confirms the interpretation that several minor anticlinal (and synclinal) axes with (east-west) trends approximately parallel to the main Porcupine syncline pass through the northeastern part of the Kayorum property. But, the detailed mapping has added to the previous interpretation the presence of newly recognized northwest-southeast trending folds which pre-date the Porcupine deformation (in addition to the previously recognized, and coeval, south Tisdale anticline).

One of these folds corresponds to the main density/IP anomaly detected in ground geophysical surveys and is interpreted to be a shear zone (Meunier fault) of some significance within which early northwest-southeast trending shear fabric has been transposed to east-west orientation by the Porcupine deformation. This shear zone approximately follows an early anticlinal axial trace.

The density/IP anomaly is due to alteration which typically accompanies vein-type Au mineralization in the Timmins camp.

9. RECOMMENDATlONS

It is recommended that follow-up drilling of the Meunier fault be undertaken first in areas where (east-west) anticlinal axes are present. We should be prepared to drill deep enough to penetrate the stratigraphy below the 99 flow (this was discussed in Cogema Reference no. 91-CND-64-02). However, drilling along the trendsoutheast of the Meunier claim (where presence of east-westanticlinal axes is not evident) is also warranted.

Follow-up drill ing of the weaker, parallel anomaly (Harrower fault) at about 300m to the northeast is not recommended at this time. But, if the main anomaly can be shown to host significant gold mineralization, l would most certainly hypothesize that additional reserves could be found in this area.
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APPENDIX l

l A: Sample location maps

IB: Description of analytical procedures

1C: Listing of analytical results
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FIGURE IA-1: SAMPLE LOCATIONS



IB; Description of analytical procedures

i) control samples (barren quartzite) were inserted at regular intervals (every twenty to thirty samples) into the shipments sent for analysis and analyzed; this confirms that no contamination goes unnoticed;
i i) Accurassay Laboratories in Kirkland Lake performed all the work ;

i i i) specifications:

fraction : -150 meshextraction : aqua regiamethod : fire assay - atomic absorptiondetection limit: 5 ppb
iv) rejects stored in Rouyn for about 3 years before beingdiscarded; 470g pulps (30g was analyzed) kept indefinitely.



APPENDIX 1C; Listing of analytical results 

Note: The coordinates are from the 1991 grid 

SAMPLE # GRID COORDINATES 

Au (ppb) EAST (x) NORTH (y)

K-940
K-941
K-942
K-943
K-944
K-945
K-946
K-947A
K-947B
K-947C
K-947D
K-948A
K-949
K-950
K-951
K-952
K-953
K-954
K-955
K-956
K-957
K-958
K-959
K-960
K-961
K-962
K-963
K-964
K-965A
K-965B
K-966A
K-966B
K-967
K-968
K-969A
K-969B
K-970
K-971
K-972
K-973
K-974
K-975
K-976
K-977
K-978
K-979

30
3

16
6
3
4

48
11

320
7

12589
11
6

49
11
19
21
2

21
7
9
4

57
2
8
7
5
2

13
-2
-2
-2
-2
-2

6
10
-2
-2
-2
-2
3
2

-2
-2
-2
-2

1426
1417
1381
1349
1464
1203
1240
1265
1265
1265
1262
1169
1153
1143
1130
1112
1292
1292
1315
1306
1318
1380
1340
1373
1411
1396
1435
1435
1495
1497
1441
1441
1487
1495
1461
1464
1381
1420
1335
1388
1368
1295
1343
1182
1167
1166

700
681
674
675
664
1032
998
991
991
991
981
1016
957
932
903
833
690
718
671
727
750
721
795
784
737
796
762
817
801
806
852
852
917
978
932
935
918
885
853
831
815
872
815
731
716
745



SAMPLE # GRID COORDINATES 

Au (ppb) EAST (x) NORTH (y)

K-980
K-981
K-982
K-983
K-984A
K-985
K-986
K-987
K-988
K-989
K-990A
K-990B
K-991
K-992
K-993
K-994
K-995
K-996
K-997
K-998
K-999
K-1000
K-1001
K-1002A
K-1003A
K-1003B
K-1003C
K-1003D
K-1003E
K-1003F
K-1003G
K-1004A
K-1004B
K-1004C
K-1004D
K-1004E
K-1005A
K-1005B
K-1005C
K-1005D
K-1005E
K-1006A
K-1006B
K-1006C
K-1006D
K-1006E
K-1006F
K-1007

-2
-2
-2
-2
-2
-2
2
2

-2
-2
-2
19
2

15
-2
-2
-2
-2
-2
2

-2
4

-2
-2
12
42
25

2205
4
5

11
7

32
37
10
2

768
32
4
2

13
12
40
18
21

127
58
35

1196
1207
1174
1199
1224
1192
1289
1220
1289
1215
1248
1241
1222
1234
1281
1253
1301
1258
1328
1288
1337
1309
1377
1298
1333
1336
1334
1333
1337
1338
1339
1344
1346
1340
1340
1341
1351
1357
1358
1360
1361
1365
1362
1368
1367
1371
1372
1381

734
731
782
746
765
773
759
793
782
816
836
838
969
985
974
1036
987
1052
1042
1054
1078
1091
1018
895
974
973
977
979
979
976
977
980
975
976
979
979
976
973
973
972
974
975
974
978
975
981
982
982



SAMPLE #

Au (ppb)

GRID COORDINATES 

EAST (x) NORTH (y)

K-1008 
K-1009A 
K-1009B 
K-1009C 
K-1010A 
K-1010B
K-1011 
K-1012A 
K-1013A
K-1013B 
K-1014 
K-1015 
K-1016
K-1017 
K-1018 
K-1019 
K-1020
K-1021 
K-1022 
K-1023
K-1024 
K-1025 
K-1026A 
K-1026B 
K-1026C 
K-1027 
K-1028 
K-1029 
K-1030 
K-1031 
K-1032 
K-1033 
K-1034 
K-1035 
K-1036

7 
11 

386 
20 
-2 
16
3 

14 
19
4 

19 
17 
2

47 
17 
13 
10
6 
2 
3

10 
10 
3 

16 
3 
6 
4 
4 
2 
8 

10 
10 
8 

12 
19

1393 
1325 
1323 
1322 
1319 
1311
1285 
1213 
1185
1190 
1168 
1192 
1160
1149 
1147 
1133 
1141
1148 
1219 
1179
1251 
1192 
1255 
1255 
1256 
1201 
1262 
1237 
1264 
1290 
1310 
1299 
1294 
1319 
1323

986 
975 
973 
974 
975 
977
978 
942
QR9JO 4.

986 
919 
933
QQC O9O

909 
809 
830
Q AtB47
865 
867
OQfloou
867 
895 
873 
874 
874 
905 
873 
930 

1198 
1261 
1237 
1287 
1297 
1265 
1281
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SUMMARY OF RESULTS. CONCLUSIONS AND RECOMMENDATIONS

A total of 278 surface samples taken during the summer 1991 mapping 
program from the area of the northwest trending target zone (axis 
of the KAY-92 grid) were analyzed for As, Sb, Cu, Pb, Zn to 
complement and supplement our previous exploration results.

Results for As, Sb, Zn and to a lesser extent Cu, Pb compare 
favourably with the Au lithogeochemistry results.

The As data show very good statistical and spatial correlation with 
the Au results. Threshold values in the order of S G and/or 120 ppm 
appear to be appropriate for this area.

The use of Sb as a pathfinder element at Kayorum is rejected only 
because there is very strong correlation with As; the expense would 
appear to be redundant.

Results for the base metal elements are interesting. Perhaps the 
most useful element will be Zn; however, further work to define 
threshold values for these elements in the Timmins area may be 
warranted before systematic analysis is undertaker..

The results described above encouraged us to assa/ for As on a! T 
remaining surface samples. The total number of analyses performed 
was 1233 (including the 278 samples described above).

Once again, the As results compare favourably with the Au data. It 
is suggested that the As results highlight a zone parallel to the 
main target area at a fe*v hundred meters to the northeast. The As 
results may also suggest presence of ar. oblique structure or splay 
off the ma i r, trend in the southeast part of tha g-id.
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FIGURE 1: Gold mines of the Timmins camp 
(Scale 1:200 000)

INDEX TO MINES 
(metric tonnes of Au produced)

DELORO TOWNSHIP

1. Buffalo Ankerite (30t)
2. Aunor (61t)
3. Delnite (29t)

TISDALE TOWNSHIP

4. Coniaurum (35t)
5. Crown (4t)
6. Dome (300t)*
7. Hollinger (602t)
8. Mcintyre (310t)
9. Moneta (St)

10. Paymaster (37t)
11. Preston (48t)
12. Vipond (13t)

WHITNEY TOWNSHIP

13. Broulan (8t)
14. Hallnor (46t)
15. Pamour (60t)*



3. PREVIOUS EXPLORATION WORK

Previous exploration work is summarized in 31-CND-64-02.

Previous work addressing the subject of pathfinder element 
geochemistry in the Timmins camp is summarized in Appendix l; the 
document presented therein is an internal monthly report which was 
presented as this work was being initiated.

4. WORK PERFORMED

The report can be subdivided into two parts corresponding to:

* an orientation survey performed in the vicinity of the Meunier 
and August Porcupine claims. See Figure 2. A total of 278 
samples from this area were analyzed for As, Sb, Cu, Pb, Zn in 
addition to Au which had already been performed;

* a property survey performed on all remaining surface samples. 
These samples were tested for As in addition to Au which had 
already been dona. This work was performed on 1233 samples 
including the 278 samples mentioned above.

See the previous geological reports (91-CND-64-02, 92-CND-64-02) 
for detailed sample location maps. Sample descriptions are given in 
Appendix !l; see Appendix II! for a listing of analytical results.

-3-
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5. ORIENTATION SURVEY 

5.1 Results

Surface rock samples taken in 1991 which fall within a band about 
700m wide along and across the target area shown in Figure 2 were 
tested for As, Sb, Cu, Pb, Zn to complement the Au data base. This 
target area was defined as a high priority drill target based on 
our previous geological and geophysical interpretations.

Some very basic statistical analysis* was performed on these data. 
Correlations between the various elements are given in Table 1. The 
best correlations are found between Au/As/Sb. Note that the 
correlation coefficients generally increase if samples assaying 
below 2 ppb Au (detection limit for Au) are excluded. Weaker but 
interesting correlations link Cu with Zn and Au/As/Sb with Pb/Zn.

Frequency histograms for these data are given in Figures 3 to 8. 
The mean (or median) value and standard deviations for each element 
are given as well. A brief statement describing each of these 
figures is given here:

* Au: both histograms are strongly skewed; the mean result is 
about 5 ppb, whereas the median is abot.t 2 ppb;

* As: the arithmetic histogram is strongly skewed, but the 
logarithmic histogram suggests a population which has 
something close to a lognormal distribution; there is 
perhaps a hint of a bimodal or trimodal distribution; the 
mean result \ s about 20 ppm, whereas the median is about 
8 pprc;

* Sb: the histograms are both strongly skewed, however the mean 
and median values are quite similar (C.5 and 0.3 ppm); 
this reflects the narrow range in values for 3b;

* Cu: the Cu histograms have a shape similar to the As 
histograms; this inc'-Jes a well defined bimodality of 
the logarithmic presentation; the mean result is about 60 
ppm, the median is about 43 ppm;

* Pb: these histograms are similar to the Sb presentations; 
mean result is about 3 ppm, the median is about 2 ppm;

* Zn: these presentations suggest something close to a 
lognormal distribution similar to the As and Cu results; 
once again there may be a hint of a bimodal distribution 
of the results; mean result is about 17C ppm, the median 
is about 13C ppm.

-5-



Table 1: Correlations, orientation survey

All data, math values n - 278 
Au As Sb Cu Pb

Au
As
Sb
Cu
Pb
Zn

AuXx-2

Au
As
Sb
Cu
Pb
Zn

All data, Ln

Au
As
Sb
Cu
Pb
Zn

Au>Of-2

Au
As
Sb
Cu
Pb
Zn

1.000
0.409
0.185
0.006
0.075
0.016

ppb, math
Au

1.000
0.659
0.383
0.014
0.054
0.015

values
Au

1.000
0.344
0.316
0.048
0.349
0.196

1.000
0.883
0.147
0.067
0.147

values
As

1.000
0.757
0.271
0.067
0.248

As

1.000
0.324
0.077
0.232
0.203

ppb, Ln values
Au

1.000
0.443
0.432
0.066
0.352
0.090

As

1.000
0.431
0.034
0.251
0.257

n- 146 
Sb Cu Pb

1.000
0.312 1.000
0.122 0.015 1.000
0.344 0.367 0.091

n- 278 
Sb Cu Pb

1.000
0.048 1.000
0.220 0.007 1.000
0.153 0.055 0.217

n . 146 
Sb Cu Pb

1.000
0.024 1.000
0.338 0.024 1.000
0.197 0.165 0.245



Figure 3:

FREQUENCY HISTOGRAMS: Au(ppb); ALL DATA; 0=278
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Figure 4:

FREQUENCY HISTOGRAM: As(ppm); ALL DATA; n-278
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Figure 5:

FREQUENCY HISTOGRAM: Sb(ppm); ALL DATA; n-278
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Figure 6:

FREQUENCY HISTOGRAM: Cu(ppm); ALL DATA; n-278
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Figure 7:

FREQUENCY HISTOGRAM: Pb(ppm); ALL DATA; n-278
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Figure 8:

FREQUENCY HISTOGRAM: Zn(ppm); ALL DATA; n -278
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Finally, we have prepared elemental maps over the survey area using 
threshold values defined from the basic statistics analysis. These 
are given in Figures 9 to 14 at 1:5000 scale. A brief statement 
describing each of these figures is given below:

* Au: these data have been presented before; the better Au 
values cluster along the baseline (of the KAY-92 grid) 
but there are a few additional results of interest to the 
northeast and southwest;

* As: the As map resembles the Au map; this is not surprising 
given the results of the correlations; there are, 
however, much fewer samples assaying below the detection 
limit;

* Sb: the Sb map again is quite similar to the Au and As maps; 
similar to the Au map, there are numerous data assaying 
below the detection limit;

* Cu: there are a few high values along the baseline near the 
southeast corner of the grid, but mcst of the better 
results occur away from the axis of the target area;

* Pb: the better Fb values cluster in the southeast part of the 
grid close to the baseline (this area is also outlined by 
the Au/As/Sb/Cu data; but, higher resets seen in the 
Au/As/Sb data to the .-.crthwest and en the flanks of the
target zone are net seen in the Pb results);

Zn: these data compare favourably tc Au/As/Sb results; there 
is perhaps a lack of Zn response ir. lii-s - therniVicst part 
of the grid.

5.2 Discuss ion

The As and Sb results show about the best correlation coefficients 
of all the elements tested. This suggests that c r.ly one of these 
need be assayed for. As is preferred over Sb because it gives fewer 
results below the detection limit and a wider -ange of values. 
Additionally, the Au/As correlation coefficients are somewhat 
better than for Au/Sb.

Statistics done on the As data suggest that threshold values of 
about 60 ppm to 120 ppm may be useful. This is in strong 
contradiction to a threshold va^ue of 1C pp.v, interpreted by 
Whitehead et. al. (1873,1981) and Davies et. ai . (1982), but is 
similar to a value of 70 ppm interpreted by Fyon and Crocket (197S, 
1980, 1S32). 3e c Appendix :. in fact, using a threshold of 10 ppm, 
the entire grid would probably be evaluated as anomalous.

-13-



The second group of workers (Whitehead et. aT.. 1979, 1981, Davies 
et. al. . 1982) have studied an area much larger in scope, but they 
have evaluated fewer pathfinder elements and have not discriminated 
between different stratigraphic units within the Tisdale Group. 
Sampling density in the Hoi linger-Mclntyre-Coniaurum-Dome- 
Paymaster-Buffalo Anker i te-Aunor-Deln i te-Kavorum areas is quite 
uniform. Sampling was also performed to the north and northeast of 
these areas (including the Davidson-Tisdale and Pamour Mine areas) 
but sample density is much less uniform.

These workers have concluded that the following parameters define 
favourable carbonate alteration haloes:

* C02 7CaO ) 1.5 (molar ratio)
* As > 10 ppm
* K2O :* 0.75 *

Note that CC^/CaO is in effect an indirect measure of Fe-carbonate 
alteration, since excessive carbonate not chemically associated 
with calcite is assumed to be associated with iron. Note also that 
it is stated that a minimum of two out of the three above criteria 
be met.

Contour maps of CO^/CaO and As from Whitehead et. al. (1981) are 
given in Figure KAY-1. Based on their sampling, high COj/CaO molar 
ratios are present along the Hoi l inger-Mcl ntyre-Coniaurum trend, at 
the Dome Mine and at the Paymaster Mine. On the Kayorurn property, 
small bulls-eye anomalies are reported close to the Vi pond Mine, at 
the eastern part of the Narrower option and in the southwest part 
of the August Porcupine claims. Note that the Alma zone is marked 
by low CO./CaO molar ratios. As anomalies are reported along much 
of the Hoi linger-Mclntyre-Coniaurum trend, at the Dome and 
Paymaster Mines and close to the Delnite and Aunor headframes. On 
the Kayorum property, a small bulls-eye anomaly is indicated in the 
southwest part of the August Porcupine claims. Although l have not 
presented their K.O contour map, note that all K,0 anomalies have 
very restricted aerial extent. All reported KJO anomalies are 
bulls-eye type and are similar in size to the A*s anomaly on the 
Kayorum property. One of these occurs in the southeast part of the 
August Porcupine claims.



3. KAYORUM

To begin with, it was decided to test 278 samples from the area of 
the IP-VLF-density anomaly (see Figure KAY-2) to see if any 
anomalous results using the applicable criteria above were present. 
Full computer aided compilation of the data will be reported later; 
at this time we present a brief reporting of the As results (see 
Figure KAY-3).

Most of the samples in the area of the geophysical anomaly give As 
values > 10 ppm. High As results O 70 ppm) are locally present in 
the southern and northern sections of the geophysical anomaly. 
These data spatially correspond to Au anomalies. But it appears 
that As values are still relatively strong at the eastern edge of 
the survey. To the west there are two areas with elevated As, but 
in general the results are low. Similarly, As results are low in 
the extreme southeast corner of the survey.

4. REMARKS

Before drawing conclusions or recommending additional work, the 
results will be more rigorously compiled. For example, it may be of 
interest to separately treat vein samples vs. the metavol canics, 
and perhaps also to separate strongly altered from weakly or 
unaltered samples. But it may be prudent to enlarge the data base 
to include presently interpreted "barren" areas to more 
appropriately define background and threshold values. It may also 
be interesting to extend the area surveyed to the northeast, where 
it appears that As results remain above a 10 ppm limit.

It is clear that increased sampling density performed by us has 
greatly enlarged the area encompassed by a 10 ppm As contour 
relative to Figure KAY-3. On the other hand there is no clear trend 
within the 10 ppm contour. Perhaps results appear more favourable 
at the northern and southern extremities of the geophysical 
response; on the other hand, the central area is mapped as a 
synclinal axis. Remember that l have already suggested that our 
target may lie deeper in the stratigraphy than the V10B variolites 
exposed in this area.

At the present time, l do not intend to check for Li or B as 
suggested by Fyon and Crocket (1979, 1980, 1982), nor do l intend 
to quantify the degree of iron carbonate alteration (C027CaO) or 
sericite alteration (K20). However, these might be considered 
during the upcoming diamond drill program.
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Figure KAY-1: Contour maps of the CO./CaO molar ratio and As for
the Timmins area reproduced from Whitehead et. al. 
(1981)



Figure KAY-2: Sample Location Map
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APPENDIX M

MA: Description of analytical procedures 

MB: Listing of analytical results



MA: Description of analytical procedures

i) control samples (barren quartzite) were inserted at regular 
intervals (every twenty to thirty samples) into the 
shipments sent for analysis and analyzed; this confirms that 
no contamination goes unnoticed;

i i) Accurassay Laboratories in Kirkland Lake performed all the 
work;

iii) specifications:

note that we pulverized 50Cg splits to -150 mesh whereas 
standard laboratory procedure in most cases yields only 
250g

Au: fraction
extract ion 
method 
detection limit

As: Fract ion
extract ion 
method 
detection limit

Sb: fraction
extract ion
method
detect ion iimi t

Cu: fraction
extract ion
method
detect ion limit

Pb: fract ion
extract ion
me t !'i c J
detect ion limit

Zn: fraction
extract ion 
method 
detection limit

-i 50 mesh (30g)
aqua r eg i a
fire assay - atomic absorption
2 ppb

-150 mesh (250rr,g)
aqua r eg i a
atomic absorption - hydride
C . 2 ppm

-150 mesh (250mg)

atomic absorption - hydride 
C . 2 ppm

-150 -nash (250mg) 
aqua res i a 
atomic absorption 
1 ppm

-150 mesh (ZSCmg) 
aqua reg i a 
atomic absorption
l ppm

-150 mesh (250mg) 
aqua regia 
atomic absorption 
l ppm

iv) rejects stored in Rouyn for about 3 years before being
discarded; 470g pulps (30g was analyzed) kept indefinitely.



Appendix II b: Analytical Results

Sample Au As Sb Cu Pb Zn
no (ppb) (ppm) (ppm) (ppn) (ppm) (ppm)

K-1
K-2
K-3A
K-3B
K-3C
K-30
K-3E
K-3F
K-5
K-6A
K-6B
K-6C
K-7A
K-7B
K-8A
K-8B
K-8C
K-9A
K-98
K-9C
K-10
K-11A
K-11B
K-12A
K- 128
K-12C
K-13A
K- 138
K-14A
K- MB
K- ISA
K-15B
K-16A
K-16B
K-17A
K-17B
K-18A
K-188
K-19A
K-19B
K-19C
K-20A
K-20B
K-21A
K-21B
K-22A
K-23A
K-24A
K-25A

4
3

34
58
15

2
2

10
3

-2
4
3

-2
-2
-2

2
-2

2
-2
-2

3
-2

2
-2

2
3
5
2

-2
2

-2
-2

3
2

-2
4

-2
-2
-2

2
-2
-2
-2
-2

3
2

-2
-2

2

2.0
2.0

240.0
20.0
20.0
3.0
3.0

91.0
10.0
0.6
3.0
1.2
5.0

10.0
1.3
0.7

11.0
5.0
7.0
0.6
0.7
0.6
0.5

-0.2
2.0
0.6
1.7
0.6
0.3
0.4
3.0
5.0
1.2
1.1
0.2
0.7
7.0

16.0
2.0

12.0
0.4
0.8

10.0
1.2
0.8
0.2
0.4
4.0
0.7



	Appendix II b: Analytical Results

Sample Au As Sb Cu Pb Zn
no (ppb) (ppm) (ppn) (ppm) (ppm) (ppa)

K-26A 6 0.6
K-27A -2 0.4
K-27B 4 0.6
K-27C 2 0.7
K-28A 3 0.4
K-28B 5 0.3
K-29A -2 0.5
K-29B -2 9.0
K-30 -2 4.0
K-31A 3 3.0
K-31B 5 1.1
K-32A 2 0.7
K-32B 2 75.0
K-32C 2 24.0
K-32D 3 30.0
K-32E 4 1.0
K-33A -2 -0.2
K-33B -2 0.9
K-33C -2 -0.2
K-33D -2 0.7
K-34A 3 6.0
K-34B 2 0.3
K-34C 4 8.0
K-34D 5 1.2
K-34E 2 22.0
K-35A 2 0.8
K-35B 6 0.4
K-36A 5 0.3
K-36B 2 4.0
K-37A 2 8.0
K-37B 4 8.0
K-38A 4 0.7
K-39A 2 0.7
K-398 4 9.0
K-39C 3 1.1
K-39D 3 13.0
K-40A 3 0.4
K-40B -2 9.0
K-41A 2 9.0
K-41B -2 50.0
K-42 3 0.7
K-43 4 1.2
K-44 3 0.5
K-45A 4 5.0
K-45B 5 0.7
K-45C 3 1.2
K-450 3 1.4
K-45E 3 1.4
K-45F 5 1.2



Appendix II b: Analytical Results

Sanple Au As Sb Cu Pb Zn 
no (ppb) (ppm) (ppn) (ppn) (ppm) (ppm)

1.1
4.0
0.7
0.5
0.8
13.0
62.0
0.4
1.6
0.5
0.5
9.0
4.0
0.3
0.6
0.6
0.3
0.7
0.9
1.0

-0.2
1.4
1.4 

21.0
5.0
0.5
0.3
0.4
0.3
4.0
1.4

-0.2
0.2 
0.3 
1.4 
0.6 
0.4 
0.6

-0.2 
0.5 
0.6 
0.3 
8.0 
0.6 
5.0 
1.1 
0.8 
0.6 
1.0

K-46A
K-46B
K-47A
K-47B
K-48A
K-48B
K-49A
K-49B
K-49C
K-50A
K-50B
K-50C
K-51
K-52
K-53
K-54
K-55
K-56A
K-56B
K-56C
K-57
K-58A
K-58B
K-59
K-60
K-61
K-62
K-63A
K-63B
K-64A
K-64B
K-64C
K-64D
K-64E
K-64F
K-65A
K-65B
K-65C
K-65D
K-66A
K-66B
K-66C
K-66D
K-67
K-68A
K-68B
K-68C
K-680
K-68E

-2
-2
-2

2
3
4
3

-2
-2

5
-2

2
4

-2
2
4

-2
-2
-2

2
3

-2
3

-2
3

-2
-2

3
5

10
2

-2
-2
-2
-2
-2
-2
-2
-2
-2

7
-2
-2
-2
11
-2
4

-2
-2



Appendix II b: Analytical Results

Sample Au As Sb Cu Pb Zn 
no (ppb) (ppn) (ppoi) (ppra) (ppn) (ppa)

3.0 
0.5 
8.0

-0.2 
0.9 
3.0 
0.5 
0.7
3.0 
0.7 
7.0 
0.7 
0.4 
0.4 
4.0
3.0 
4.0
5.0 
1.4
0.6 
7.0
-0.2 
0.2
0.7 
0.4 
0.4 
0.2 
0.5 
0.2 
0.4
0.8 
0.3 
0.7

-0.2 
18.0
5.0
0.2
0.2
-0.2 
0.7

23.0 
0.5 
0.5

-0.2 
0.4 
0.9
8.0 
H.O 
0.3

K-68F
K-68H
K-69A
K-70
K-71A
K-71B
K-71C
K-71D
K-71E
K-71F
K-71G
K-71H
K-71J
K-71K
K-72A
K-72B
K-72C
K-72D
K-73
K-74A
K-74B
K-75
K-76A
K-76B
K-77A
K-77B
K-77C
K-77D
K-78A
K-78B
K-79
K-80
K-81
K-82
K-83A
K-83B
K-83C
K-830
K-84
K-85
K-86
K-87A
K-87B
K-87C
K-88
K-89A
K-898
K-89C
K-90A

-2
-2
9

-2
-2
-2
-2
-2

2
-2
17
3
3
2

11
3
4
7

-2
-2
-2
-2
-2
-2
-2
-2
-2
11
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2

5
-2
-2
-2
-2
-2



Appendix II b: Analytical Results

Sanple Au As Sb Cu Pb Zn 
no (ppb) (ppm) (ppm) (ppn) (ppm) (ppn)

K-90B
K-90C
K-900
K -91 A
K-91B
K-91C
K-91D
K-92
K-93
K-94A
K-94B
K-95A
K-95B
K-96A
K-96B
K-97A
K-97B
K-98
K-99
K- 100
K-101
K-102
K-103
K- 104
K-105
K-106
K-107
K-108
K-109A
K-110
K-111
K-112
K-113
K-1H
K-115
K-116
K-117
K-118
K-121
K-122
K- 123
K- 124
K- 125
K-127
K- 128
K- 129
K- 130
K-131
K- 132

4
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
2

-2
-2
-2
-2
-2
-2
-2
3

-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
13
2

-2
6

-2
2
2

0.9
1.0
1.2
0.3
0.4
14.0
0.5
0.7
0.4
0.2
0.9
8.0
3.0
4.0
1.6
3.0
2.0
3.0
1.3
3.0
3.0
7.0
4.0
11.0
1.5
5.0
1.5
0.3
6.0
12.0
0.7
0.7
1.0

18.0
1.0
1.2
7.0
6.0
16.0
15.0
0.1

650.0
75.0
8.0
0.3

91.0
1.1
0.8
0.6

1.4 24 1 190
1.0 16 2 92
0.3 7 2 59

20.0 110 6 73
0.9 100 18 200



Appendix II b: Analytical Results

Sanple Au As Sb Cu Pb Zn 
no (ppb) (ppai) (ppm) (ppm) (ppm) (ppm)

0.2 
2.0 
3.0 
2.o
1.2 
7.0
2.o
0.6
1.7
1.4 

45.0
9.0
0.4 
-0.2
3.0
0.5
8.0
1.3
2.o
0.7
3.0
1.1 

150.0
0.8 
12.0 
10.0
O.G
0.4
0.5
0.2 
22.0 
41.0 
14.0
1.2 
0.3
2.3 
0.9
1.2 
0.4 
0.3 
1.0

1.5 
2.0
2.0 
0.8 
1.2
0.6

K- 133
K- 134
K- 135
K- 136
K-137
K- 138
K- 139
K-140
K-141
K-142
K-143A
K-143B
K-144
K- USA
K-145B
K-145C
K- 146
K- 147
K-148
K- 149
K-150A
K-150B
K-151A
K-151B
K-152
K-153
K-154
K-155A
K-156A
K-156B
K-157A
K- 1578
K-157C
K-158A
K-158B
K-158C
K- 1580
K-159A
K-159B
K-160A
K-160B
K-160C
K- 1600
K-161A
K-161B
K-161C
K-162A
K-162B
K-162C

3
-2
-2
-2
2

-2
-2
9

-2
3
3
4
5

-2
3

-2
3

-2
3

-2
-2
6
3

-2
2
2
3
6
4
3

11
2
2

-2
2
2

-2
2
2

-2
-2
2
4

-2
2

-2
-2
-2
-2



Appendix II b: Analytical Results

Sanple
no

K- 1620
K-163A
K-163B
K-164A
K-164B
K-164C
K-165A
K- 1658
K-166A
K-166B
K-167A
K-167B
K-167C
K-167D
K-167E
K-168A
K-168B
K-169A
K-169B
K-170
K-171A
K-171B
K-171C
K- 172
K-173A
K-173B
K-173C
K-173D
K-173E
K-173F
K-174A
K-174B
K- 175
K-176A
K-177
K- 178
K- 179
K-180
K-181
K-182
K-183
K- 184
K-185
K- 186
K-187
K- 188
K-189
K- 190
K-191

Au
(ppb)

-2
4
2
2

-2
6
3
2
3
3
3
5
4

-2
-2
3

-2
-2
-2
-2
5
2

-2
-2
7
3

-2
-2
-2
-2
3
3
3
2
2

-2
-2
4
2

-2
-2
2
4
2

-2
4
5
3
3

As
(ppn)

O.S
8.0
7.0
1.8
1.6
1.6
3.0
0.8
3.0

77.0
0.8
1.0
1.0
1.1
1.0
5.0
8.0
6.0
5.0
4.0
0.6
0.4
0.4
3.0

70.0
37.0
23.0
6.0

35.0
34.0
15.0
7.0
18.0
40.0
24.0
48.0
40.0
8.0

41.0
3.0
3.0

34.0
0.8
3.0
4.0
17.0
1.2
9.0
1.1

Sb
(ppm)

- -
- -
- -
- -
- -
- -
- -
- -
- -

0.4
- -
- -
-0.2

- -
-0.2
-0.2
-0.2

- -
- -
0.8

- -
- -
- -
- -

0.9
0.5
-0.2
-0.2
-0.2
-0.2
0.7

-0.2
0.5
-0.2
-0.2
0.6

-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
-0.2

- -
- -
- -

Cu
(ppn)

. -
- -
- -
- -
- -
- -
- -
- -
- -
430
- -
- -
61

- -
93
140
24

- -
- -
28

- -
- -
- -
- -
100
92
77
91
57
65
28
40
12
28
29
110
88
20
110
76
24
15
15
25
110
110
- -
- -
- -

Pb
(ppm)

. -
- -
- -
- -
- -
- -
- -
- -
- -

1
- -
- -
-1

- -
1
6
1

- -
- -
-1

- -
- -
- -
- -

1
-1
2
6
2
1

-1
2
2
2
1

-1
1

-1
2
2
2
3
1
1

-1
-1

- .
- -
- -

Zn
(PPB)

~ -
- -
- -
- -
- -
- -
- -
- -
- -
120
- -
- -
110
- -
85
140
160
- -
- -
180
- -
- -
- -
- -
110
78
94
170
72
89
150
130
120
100
64
83
80

210
70
140
160
86
150
140
140
140
- .
- -
- -



Appendix II b: Analytical Results

Sample
no

K-192
K-193
K- 194
K- USA
K-195B
K-195C
K-195D
K-196A
K-196B
K-197
K-198
K-199A
K-199B
K-200
K-201
K-202
K-203
K-203A
K-203B
K-203C
K-204
K-205
K-206
K-207
K-208
K-209A
K-209B
K-210
K-211
K-212
K-213
K-2H
K-215
K-216
K-217
K-218
K-219
K-220
K-221
K-222
K-223
K-224A
K-224B
K-225
K-226
K-227
K-228
K-229
K-230

Au
(ppb)

-2
2
2
2
S
4

-2
-2
-2
-2
4
4

72
3

-2
3

135
245
72
9
2

-2
-2
4
-2
6
10
3
5
6
2

-2
-2
-2
3
5
3
4

-2
4

-2
4
3
2
6
2
2
2

-2

As
(ppm)

1.0
10.0
0.5
5.0
18.0
22.0
0.5
16.0
13.0
23.0
22.0
5.0

220.0
0.8
3.0
13.0
27.0

- -
- -
- -

5.0
1.2
2.0
1.4
7.0

57.0
6.0
21.0
0.7
4.0
1.2

22.0
2.0

27.0
0.7
0.9
5.0
1.7
3.0

29.0
0.1

23.0
16.0
1.6
8.0
0.6
0.4
3.0
1.6

Sb
(ppm)

- .
- -
-0.2
0.2

-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
2.9

-0.2
-0.2

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

0.6
- -
- -

0.4
-0.2
-0.2
-0.2
-0.2
0.4

- -
-0.2
-0.2
0.3

-0.2
-0.2
0.9

-0.2
0.3
-0.2
0.8
0.6

-0.2
0.3

Cu
(ppm)

~ -
- -
130
20
31
17
74
73
76
80
82
170
240
88
81

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
48

- -
- -
70
70
84
76
48
50

- -
83
50

110
83
20

170
86
82
180
61
71
66
87

Pb
(ppm)

. -
- -
-
-
-
-

1
1
2
5
1
8
1
1

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

6
- -
- -

1
2

-1
5
2
1

- -
5
2

14
2

-1
2
1
1
4
2

25
3
2

Zn
(ppm)

. .
- -
160
160
63
99
110
100
85
72
100
610
320
62

280
- -
- .
- -
- -
- -
- -
- -
- -
- -
- -
- -
260
- -
- -
97
120
90
91
60
140
- -
130
61
120
120
130
190
130
89
310
110
120
120
83



Appendix M b: Analytical Results

San* le
no

K-231
K-232
K-233
K-234
K-235
K-236
K-237
K-238A
K-239
K-239A
K-239B
K-239C
K-2390
K-239E
K-239F
K-239G
K-239H
K-239J
K-239K
K-239L
K-239H
K-239N
K-239P
K-239Q
K-239R
K-239S
K-240
K-241
K-242
K-243
K-244
K-245
K-246
K-247
K-248
K-249
K-250
K-251
K-252
K-253
K-254
K-255
K-256
K-257A
K-257B
K-257C
K-258
K-259
K-260

Au
(ppb)

-2
-2
5

-2
-2
-2
-2
-2

6020
-2
-2
-2
-2
-2
-2
-2
-2
-2
3
3

-2
-2
-2
16
2
2

-2
-2
-2
-2
8

-2
4

-2
-2
6

-2
-2
-2
-2
-2
3

-2
4
2

-2
-2
3
2

As
(PPB)

26.0
21.0
8.0
5.0
4.0
21.0
2.0
1.8
0.8

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

4.0
0.5
0.9
1.8
0.6
0.8
1.8
4.0
3.0
3.0
2.0
2.0
1.5
0.5

31.0
0.9
2.0

76.0
58.0
0.2
1.7
3.0
2.0

Sb
(PPM)

0.5
-0.2

- -
-0.2
0.6
0.2
0.3

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
0.3
0.2
0.2
0.5
0.9
0.6
0.3
0.3
0.5
0.3
0.5
1.3
0.3
0.6
0.6
0.3
0.3

Cu
(PPB)

80
70

- -
70
66
73
64

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
80
70
74
62
69
36
85
100
74
74
91
39
34
42
70
79
76

Pb
(pprn)

1
5

- -
2

-1
1
2

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

9
4
2
2

-1
1
2
3

10
2
1
2

-1
-1

1
-1
5

Zn
(PPB)

94
100
- -
130
130
76
110
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
99
100
120
140
110
48
120
84
110
130
86

2200
2000
120
100
120
150
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Sanvle
no

K-261
K-262
K-263
K-264
K-265
K-266
K-267
K-268
K-269
K-270
K-271
K-272
K-273
K-274
K-275
K-276
K-277
K-278
K-279A
K-280
K-281
K-282
K-283
K-284
K-285
K-286
K-287
K-288
K-289
K-290
K-291
K-292
K-293
K-294
K-295
K-296
K-297
K-298
K-299
K-300A
K-3008
K-300C
K-301
K-302
K-303
K-304
K-305
K-306
K-307

Au
(ppb)

2
3

-2
-2
-2
-2
3
4
4

-2
4
4
2
3

-2
-2
3
3

37781
3192

10
11
3
6

- -
4
4
8
3
3

10
2
3

-2
3
5
3
3
2
6
5
3
5
2
5

-2
6
3
3

As
(ppn)

20.0
1.4

35.0
5.0
1.5
0.9
9.0
2.0
5.0
17.0
6.0
1.2
1.0

49.0
5.0

20.0
0.5
1.2

1100.0
16.0
1.1

32.0
4.0
23.0

- -
2.0
0.9
1.6
1.2
0.8
1.4

35.0
1.9
0.6
0.3
2.0
0.7
0.4

24.0
32.0
67.0
40.0
6.0
9.0
17.0
2.0
3.0
4.0
1.2

Sb
(ppn)

0.4
-0.2
0.5
0.9
0.4
0.2
0.4
0.4

- -
- -
- -

0.4
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

0.2
- -

Cu Pb
(ppn) (ppra)

140 4
78 1
83 2
54
66
90
26
54

- - . .
- - . .
- - - .
41 3

- - . .
- - . .
- - . .
- - . .
- - . .
- - . .
- -
- - . .
- - - .
- - . .
- - . .
- -
- -
- - . .
- - . .
- - . .
- - . .
- - - .
- - . .
- - - .
- - . .
- - . .
- - . .
- - . -
- - . .
- - . .
- - - .
- - . .
- - - .
- - . .
- - . .
- - - .
- - . .
- . . .
- - . .
52 -1

. . . .

Zn
(ppm)

160
91
110
80
83
74
50
87

- -
- -
- -
84

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
130
- -
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Sample Au As Sb Cu Pb Zn
no (ppb) (ppm) (ppm) (ppm) (ppra) (ppm)

K-308 3
K-309 -2
K-310 3
K-311 3
K-312 -2
K-313 -2
K-314 -2
K-315 -2
K-316 2
K-317 4
K-318 8
K-319 7
K-320 4
K-321 2
K-322 2
K-323 3
K-324 4
K-325 3
K-326 2
K-327 10
K-328 3
K-329 2
K-330 -2
K-331 -2
K-332 97
K-333A -2
K-333B 6
K-334 4
K-335 4
K-336A 3
K-336B 15
K-337 66
K-338 4
K-339 2
K-340 -2
K-341 3
K-342 2
K-343 -2
K-344 4
K-345 21
K-346 2
K-347A 2
K-347B 331
K-348 -2
K-349A 36
K-349B 9
K-350 S
K-351 200
K-352 21

0.7
6.0
1.0
3.0
3.0

20.0
0.5
5.0
2.0
1.5

15.0
7.0
0.7
1.8
5.0

22.0
13.0
3.0
10.0
21.0
4.0
3.0
6.0
3.0
4.0
22.0
46.0
49.0
69.0
86.0
110.0
310.0
39.0
7.0
0.7

140.0
63.0
25.0
64.0
220.0
55.0
61.0
5.0

65.0
53.0
26.0
69.0

570.0
110.0

- -
0.4
0.6
0.7
0.7
0.3
0.4
0.3
0.2
0.5

- -
0.4

-0.2
-0.2

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
60
66
46
100
69
52
82
56
54

- -
110
66
52

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
-1
-1

1
-1

1
1
1
2

-1
- -

1
1
2

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
93
79
110
69
110
78
82
95

200
- -
67
100
120
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -



Appendix II b: Analytical Results

Sanple
no

K-353A
K-353B
K-354
K-355
K-356
K-357
K-358
K-359
K-360
K-361
K-362A
K-362B
K-363
K-364
K-365
K-366
K-367
K-368
K-369
K-370
K-371
K-372
K-373A
K-373B
K-374
K-375
K-376
K-377A
K-377B
K-378
K-379
K-380
K-381
K-382
K-383
K-384
K-385
K-386
K-387
K-388
K-389
K-390
K-391A
K-391B
K-392
K-393A
K-393B
K-394
K-395

Au
(ppb)

6
-2
17
5
2
2
2

-2
3
7

56
2
5

-2
6

-2
-2
3

-2
-2
-2
-2
-2
7
5

-2
-2
162
273

2
-2
-2
2
2

-2
-2
-2
-2
9

-2
-2
-2
2

-2
16
43

411
5
2

As
(ppm)

27.0
3.0

96.0
180.0
0.8
18.0
20.0
2.0
18.0

130.0
190.0
10.0

140.0
11.0
48.0
1.5
1.9

31.0
8.0
9.0

60.0
5.0
3.0

43.0
16.0
48.0
11.0

360.0
160.0
28.0
26.0
25.0
85.0
7.0
2.1
18.0
43.0
32.0
20.0
3.0

35.0
1.0

18.0
5.0

98.0
180.0
21.0
56.0
150.0

Sb
(ppm)

- .
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-0.2
0.2
1.0
0.3
1.1
2.8
1.2
0.4
0.9
0.4
0.5
0.3
7.0
0.7
0.4

-0.2
-0.2
0.9
0.3
0.5

-0.2
-0.2
-0.2
0.4
0.4
0.4
0.5
0.4
-0.2
1.2

- -
- -
- -
- -

Cu
(ppm)

- .
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
25
10
18
15
23
18
24
4
16
29
23
22
53
16
22
44
16
37
58
83
74
75
23
87
82
87
94
60
77
88

- -
- -
- -
- -

Pb
(ppm)

. -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

2

-
-

1
2
2
2

-1
2
9
3
2
2
1
2
2
1
1
1

-

-
2

-

-1
3

- -
- .
- -
- -

Zn
(ppm)

. .
- -
- -
- -
- .
- -
- -
- -
- .
- .
- -
- -
- -
- -
- .
210
180
130
140
320
130
150
16

180
230
78

210
80
49

250
54
72
170
100
56
70

110
100
94
110
68
190
120
130
49

- -
. -
. -
- -



Appendix II b: Analytical Results

Sample
no

K-396
K-397
K-398
K-399A
K-399B
K-400
K-401
K-402A
K-402B
K-403
K-404
K-405
K-406
K-407
K-408
K-409
K-410
K-411
K-412
K-413
K-414
K-415
K-416A
K-416B
K-4160
K-417A
K-417B
K-417C
K-417D
K-417E
K-417F
K-418
K-419A
K-419B
K-420
K-421
K-422
K-423
K-424
K-425
K-426
K-427
K-428
K-429
K-430
K-431
K-432
K-433
K-434

AU
(ppb)

-2
2
2
3
6
7

-2
8
17
2

-2
-2
5

-2
2
3
3
8
3

-2
3
5

89
75
11
-2
6

-2
6

-2
27
-2
3

-2
3
12
10
8

-2
-2
2
3
4
5

-2
2

-2
2

-2

As
(PPB)

54.0
26.0
38.0
78.0
16.0
30.0
0.9
20.0

- -
24.0
2.0
6.0
10.0

180.0
92.0
48.0
21.0
10.0
10.0
3.0
4.0

120.0
330.0
99.0
270.0

0.9
2.0
2.0
0.8

34.0
54.0
15.0
33.0
22.0
28.0
68.0
44.0
9.0
2.0
0.8
0.8
1.4
6.0

94.0
31.0
3.0
1.1
1.0
4.0

Sb
(PPIB)

-0.2
-0.2
-0.2
0.2
2.0

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Cu Pb
(ppffl) (ppn)

76 7
120 -1
100 1
110 -1
18 -1

. . . .

. . . .
- . - .
- - - -
. . . .
- . . .
- - - .
- - . .
- - . -
. . . .
. . . .
- - - .
- . . .
- . . .
- - - .
- - . .
- . . -
- . . .
- - - -
- . . .
- - - .
- - - .
- - - -
. - - -
- . . .
- - - .
- - . -
- . . .
~ - . -
- - - -
- - . .
- - . .
- - - .
- - . .
. - . .
- . . -
- . . .
- - - ~
- . . .
~ - . -
- . . .
- - . -
- . . -
- - - -

Zn
(ppn)

130
130
190
100
25

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -



Appendix II b: Analytical Results

Sample Au As Sb Cu Pb Zn 
no (ppb) (ppm) (ppm) (ppn) (ppm) (ppm)

K-435
K-436
K-437
K-438
K-439A
K-440
K-441
K-442
K-443
K-444
K-445
K-446
K-447
K-448
K-449
K-450
K-451
K-452
K-453
K-454
K-455
K-456A
K-457
K-458
K-459
K-460
K-461
K-462
K-463
K -464
K-465
K-466
K-467
K-468
K-469
K-470
K-471
K-472
K-473
K-474
K-475
K-476
K-477
K-478
K-479A
K-479B
K-480
K -481
K-482

3
4

-2
-2

2
6
5

-2
3

-2
-2

5
5
2

-2
-2

3
3

-2
4

-2
2
3

-2
-2

3
2
7

-2
-2

3
2

-2
-2

3
3

-2
-2

S
4

-2
5

19
5

72
234

5
-2
-2

3.0
11.0
6.0
4.0
1.9
0.7

12.0
0.8
1.5
5.0
1.3
3.0
0.8
4.0
0.9
4.0
3.0
1.5
0.8

11.0
1.7
1.6
1.1
0.7
0.3
0.4
1.1
1.0
3.0
0.9
0.9
0.9
1.4
2.6
1.3

91.0
5.0

18.0
37.0
34.0

120.0
25.0
56.0
12.0
46.0
10.0
3.0
6.0

14.0



Appendix II b: Analytical Results

Saaple
no

K-483
K-484
K-485
K-486
K-487
K-488
K-489
K-490A
K-490B
K-491
K-492
K-493
K-494
K-495
K-496
K-497
K-498
K-499
K-500
K -501
K-502
K-503
K-504
K-505
K-506
K-507
K-508
K-509A
K-510
K-511
K-512
K-513
K-514
K-515
K-516
K-517
K-518
K-519
K-520
K-521
K-522
K-523
K-524
K-525
K-526
K-527
K-528A
K-528B
K-528C

Au
(ppb)

-2
14

362
22
8

11
-2
4
3

-2
-2
-2
-2
-2
-2
-2
-2
-2
2
2
2

-2
-2
-2
2

-2
-2
-2
2

-2
-2
4
2

-2
6

-2
5
4

-2
-2
-2
-2
-2
-2
2

-2
2

-2
3

As
(ppm)

15.0
100.0
120.0
28.0
120.0
150.0
6.0
14.0
2.0
14.0
1.8
3.0

40.0
11.0
13.0
15.0
5.0
30.0
47.0
10.0
26.0
44.0
15.0
12.0
13.0
6.0
11.0
38.0
16.0
15.0
23.0
27.0
5.0
30.0
85.0
13.0
47.0
20.0
3.0
3.0
3.0
6.0

41.0
27.0
62.0
11.0
5.0
0.6
5.0

Sb
(ppm)

- -
- -
- -
- -
- -
- -
-0.2
-0.2
0.7
0.2
0.4
0.2
1.1

-0.2
-0.2
-0.2
0.5

-0.2
- -

0.5
- -
- -
- -
- -
- -
- -

0.9
- -

0.4
0.3

-0.2
0.4
0.3

- -
- -

0.2
-0.2
-0.2
-0.2
-0.2
0.3

-0.2
- -
- -
- -
-0.2

- -
- -
- -

Cu
(ppn)

- -
- -
- -
- -
- -
- -
30
20
5

20
27
24
24
24
20
14
31
19

- -
22

- -
- -
- -
- -
- -
- -
18

- -
17
26

860
24
20

- -
- -
26
39
22
29
27
14
27

- -
- -
- -
22

- -
- -
- -

Pb
(ppm)

- -
- -
- -
- -
- -
- -
-1
1
4
2
2
1
2
3
1
2
2
4

- -
1

- -
- -
- -
- -
- -
- -

3
- -

8
3
1
4
3

- -
- -

2
4
4
1
3
2
2

- -
- -
- -

2
- -
- .
- -

Zn
(PPO)

- -
- -
- -
- -
- -
- -
170
160
20

210
200
170
120
190
220
180
190
140
- -
150
- -
- -
- -
- -
- -
- -
180
- -
310
110
300
180
170
- -
- -
160
180
110
140
140
200
100
- -
- -
- -
150
- -
- .
- -



Appendix II b: Analytical Results

Sample Au As Sb Cu Pb Zn 
no (ppb) (ppra) (ppm) (ppn) (ppm) (ppm)

K-529
K-530
K-531
K-532
K-533
K-534A
K-535
K-536
K-537
K-538
K-539
K-540
K-541
K-542
K-543
K-544
K-545
K-546
K-547
K-548
K-549
K-550A
K-551
K-552
K-553
K-554
K-555
K-556
K-557A
K-558
K-559
K-560
K-561
K-562
K-563
K-564
K-565
K-566
K-567
K-568
K-569
K-570A
K-571
K-572
K-573
K-574
K-575
K-576
K-577

-2
-2
-2
2
2

-2
-2
2

-2
3
4
2

-2
-2
28
3
12
2
2
5
8
6

-2
2
3
4
5
5

-2
6
5
2
2
2

-2
3
3
4
2
2

-2
2

-2
38
2
2

-2
2
5

51.0
36.0
95.0
54.0
13.0
3.0
5.0

42.0
3.0
7.0

31.0
7.0
4.0
6.0
14.0
11.0
7.0
13.0
7.0

23.0
94.0
6.0
1.0

10.0
20.0
11.0
16.0
15.0
6.0
8.0
35.0
1.2
2.9
7.0
4.0
3.0
7.0
6.0
1.7

16.0
9.0
16.0
3.0

100.0
6.0
9.0
16.0
29.0
10.0

-0.2 80 1 140



Appendix II b: Analytical Results

Sanple
no

K-578
K-579
K-580
K -581
K-582
K-583
K-584
K-585
K-586
K-587
K-588
K-589
K-590
K-591
K-592
K-593
K-594
K-595
K-596
K-597A
K-597B
K-597C
K-598A
K-598B
K-599
K-600
K -601
K-602
K-603
K-604
K-60S
K-606A
K-606B
K-607
K-608
K-609
K-610
K-611
K-612
K-613
K-614
K-615
K-616
K-617
K-618
K-619
K-620
K-621
K-622

Au
(ppb)

-2
3
2
3
3
2
2

-2
5
2

-2
-2
21
-2
-2
2

-2
-2
-2
-2
7

15
3

-2
5
3
2
3
2
2
3
5

-2
4

-2
-2
4

-2
-2
3
3
3
7

-2
-2
10
-2
2

-2

As
(ppn)

4.0
0.5
1.9
1.3
1.1
0.6
6.0
4.0
5.0
13.0
2.0
6.0
4.0
5.0
1.1
2.0
1.6
1.0
2.0
1.6

79.0
111.0
5.0
1.5
5.0
15.0
3.0
3.0
17.0
3.0
7.0
4.0
2.0
10.0
4.0
20.0
4.0
12.0
0.1
16.0
10.0
16.0
31.0
5.0

62.0
44.0
50.0
2.0
1.5

Sb
(ppm)

- -
- -
- -
- -
- -
- -
-0.2
-0.2
0.3

- -
0.2
0.2
0.3

-0.2
- -
-0.2
-0.2
-0.2
1.2
1.5
2.2
6.8
0.4

-0.2
-0.2
0.4
0.4
0.4
0.6
0.3

- -
- -
- -
- -
- -
- -
- -

0.4
-0.2
0.2

- -
0.3
-0.2
-0.2
-0.2
-0.2
0.7

-0.2
-0.2

Cu
(ppm)

- .
- -
- -
- -
- -
- -
85
68
110
- -
180
82
100
120
- -
25
11

120
120

7
53

430
21
5

32
27
24
25
27
26

- -
- -
- -
- -
- -
- -
- -
19
71
26

- -
96
100
46
110
66
52
76
69

Pb
(ppm)

- .
- -
- -
- -
- -
- -

2
3
2

- -
2
2
2
2

- -
2
3
4
5
3
9

16
4
4
5
5
3
4
2
2

- -
- -
- -
- -
- -
- -
- -
-1
2
2

- -
2
5

-1
2
3
1
4
3

Zn
(ppn)

- -
- -
- -
- -
- -
- -
85
120
100
- -
110
110
100
69

- -
150
140
95
130
53

390
2400
200
36
160
160
110
130
150
160
- -
- -
- -
- -
- -
- -
- -
220
120
200
- -
150
73
50
93
110
85
95
100



Appendix M b: Analytical Results

Sanple
no

K-623
K-624
K-625
K-626
K-627
K-628
K-629
K-630
K-631
K-632
K-633
K-634
K-635A
K-635B
K-635C
K-636
K-637
K-638
K-639
K-640
K-641A
K -64 IB
K-642
K-643
K-644
K-645
K-646
K-647
K-648
K-649
K-650
K-651
K-652
K-653
K-654
K-655
K-656
K-657
K-658
K-659
K-660A
K-660B
K-661
K-662
K-663
K-664
K-665
K-668
K-667

Au
(ppb)

-2
-2
-2
-2
-2
-2
5

-2
2

-2
3
4
4

-2
-2
-2
-2
2

-2
-2
2
5

-2
2
4
2
5

-2
-2
-2
-2
-2
-2
-2
2
2
2

-2
4
5

182
18
-2
193
-2
9
4
3

-2

As
(ppn)

1.5
11.0
17.0
15.0
3.0

31.0
47.0
20.0
33.0
23.0
44.0
7.0
21.0
100.0
8.0
5.0

22.0
14.0
1.0
1.0
2.0
8.0
11.0
0.7
1.1
1.7
0.3
0.6
5.0
0.7
13.0
3.0
0.8
0.9
4.0
26.0
5.0
2.0
0.7
0.3

110.0
110.0
62.0
1.7
9.0

80.0
12.0
15.0
2.0

Sb
(ppm)

-0.2
0.2

-0.2
-0.2
0.3
0.9
0.7
1.0
0.7
0.4
1.3
0.4

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-0.2

- -
-0.2
1.0

-0.2
0.3

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Cu
(ppn)

82
54
88
61
89
120
79
19
26
14
13
28

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
190
- -
20
31
24
28

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Pb
(ppm)

2
2
2
2
3
3
7
2
5
2
5
5

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

2
- -

3
6
4
3

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Zn
(ppn)

97
42
100
100
100
64

240
110
140
160
62

290
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
57

- -
150
88
170
160
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -



Appendix II b: Analytical Results

Sample
no

K-668
K-669
K-670
K-671
K-672A
K-672B
K-673
K-674
K-675
K-676A
K-676B
K-677
K-678
K-679A
K-679B
K-680
K -681
K-682
K-683
K-684
K-685
K-686
K-687
K-688A
K-688B
K-689
K-690
K-691
K-692A
K-692B
K-693A
K-693B
K-694A
K-694B
K-695
K-696
K-697
K-698
K-699
K-700
K-701
K-702
K-703
K-704
K-705
K-706
K-707
K-708
K-709

Au
(ppb)

75
96

223
-2
31

2861
1003
2669
338
3715
5457

21
13
4

54338
50
20
-2
-2
26
5
3

25
19
4

11
23
14
3

-2
-2
-2
9

-2
3

-2
8

55
-2
3
7
7
2
7
3
4

-2
-2
3

As
(ppm)

57.0
120.0
140.0

1.8
65.0
320.0
1000.0
860.0

3500.0
290.0
180.0
15.0
10.0
37.0

1200.0
36.0
11.0
4.0
20.0
28.0
18.0
3.0

41.0
47.0
23.0
101.0
85.0
16.0
13.0
0.6
2.0
7.0
11.0
0.9
11.0
8.0
7.0

680.0
17.0
21.0
11.0
6.0
3.0

100.0
13.0
5.0
34.0
30.0
20.0

Sb
(ppm)

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

0.7
0.2
0.2
0.2
0.3
0.3
0.7
1.3
1.1
0.5
1.3
1.9
0.7
0.2

-0.2
-0.2
1.6
0.5

-0.2
0.3
1.0

- -
- -

0.9
0.3
0.4
-0.2
-0.2
3.0
0.4
0.3
0.4

-0.2
-0.2

Cu
(ppm)

- .
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
82
29
20
29
24
22
23
29
52
26

210
30
42
22
4

11
14
35
8

47
26

- -
- -
12
24
26
38
23
30
36
37
80
80
24

Pb
(ppm)

- .
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

2
3
2
3
5
4
7

19
8
7

11
28
180

2
1
1
5
1

-1
2
3

- -
- -

1
2
2
4
3
5
3
3
3
3
1

Zn
(ppm)

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
79

220
350
180
250
190
210
190
180
190

3000
94
380
200
32
150
210
340
55
170
200
- -
- -
260
140
150
190
160
140
150
140
86
94

240



Appendix II b: Analytical Results

San* le
no

K-710
K-711
K-712A
K-712B
K-713
K-714A
K-714B
K-715
K-716
K-717
K-718
K-719
K-720
K-721
K-722
K-723
K-724
K-725
K-726
K-727
K-728
K-729
K-730
K-731
K-732
K-733
K-734
K-735
K-736
K-737
K-738
K-739
K-740
K-741
K-742
K-743
K-744
K-745
K-746
K-747
K-748A
K-748B
K-749
K-750A
K-750B
K-751
K-752
K-753
K-754

Au
(ppb)

7
-2
11
4
-2
2
2

-2
-2
-2
3

23
11
3

130
10245

14
14
5
4
-2
4
5
3

11
-2
-2
-2
8

-2
2

-2
-2
-2
5
4
2

-2
18
8
-2
-2
-2
4
2
7
2
8

-2

As
(ppn)

20.0
3.0
18.0
7.0
8.0
24.0
2.0

25.0
7.0
4.0
20.0
22.0
15.0
20.0
6.0

180.0
18.0
4.0
3.0
4.0
8.0
3.0

71.0
46.0
7.0
1.0
1.6
1.6
7.0
6.0
3.0
7.0
1.4
5.0
3.0

24.0
8.0
10.0
49.0
3.0
6.0
2.0
4.3
16.0
5.0
20.0
115.0
47.0
50.0

Sb
(ppm)

-0.2
-0.2
0.4
0.5
0.8
0.9
0.3
0.4
-0.2
-0.2
0.7
0.3
0.5
0.3

- -
- -

0.5
0.5
0.9
0.3
0.2
-0.2
3.0
0.9

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Cu
(ppm)

20
9

39
15
24
44
38
20
21
20
46
21
9

20
- -
- -
30
22
21
16
18
78
43
33

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Pb
(ppm)

9
2
4
2
3
3
1
2
3
3
3
4
3
3

- -
- -

3
2
1
3
2
2
3
3

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Zn
(ppn)

100
350
280
77
170
140
33
180
240
140
480
250
160
120
- -
- -
160
170
170
140
150
78
190
100
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -



Appendix II b: Analytical Results

Sample Au As Sb Cu Pb Zn
no (ppb) (ppn) (ppn) (ppn) (ppm) (ppm)

K-755
K-756
K-757
K-758
K-759
K-760
K-761
K-762
K-763
K-764
K-765
K-766
K-767
K-768
K-769
K-770
K-771
K-772
K-773
K-774
K-775
K-776
K-777
K-778
K-779
K-780
K-781
K-782
K-783
K-784
K-785
K-786
K-787
K-788
K-789
K-790
K-791
K-792
K-793
K-794
K-795
K-796
K-797
K-798
K-799
K-800
K-801
K-802
K-803

12
2
3
3

-2
-2

2
-2

3
-2
-2

2
9

-2
-2

4
-2
-2

2
-2

6
-2
15

2
-2

1285
12
18
4

-2
-2

5
-2
-2

6
24

4
35

7
11

5
5
6
5
2
6
3
6
3

6.0
-0.2
7.0
0.2
5.0
3.0

-0.2
-0.2
-0.2
-0.2
8.0

46.0
39.0
51.0
5.0
7.0
6.0

-0.2
4.0
1.6
1.1
5.0
7.0

-0.2
-0.2

365.0
8.0

75.0
7.0
5.0
2.0

19.0
23.0
27.0
17.0
73.0
27.0
58.0
11.0
-0.2
8.0

11.0
13.0
0.7
6.0
6.0

13.0
14.0
32.0



Appendix II b: Analytical Results

Sanple Au As Sb Cu Pb Zn
no (ppb) (ppn) (ppm) (ppn) (ppm) (p pen)

K-804
K-805
K-806
K-807
K-808
K-809
K-810
K-811
K-812
K-813
K-8H
K-815
K-816
K-817
K-818
K-819
K-820
K-821A
K-821B
K-822
K-823
K-824
K-825
K-826
K-827
K-828
K-829
K-830
K-831
K-832
K-833
K-834
K-835
K-836
K-837
K-838
K-839
K-840
K -841
K-842
K-843
K-844
K-845
K-846
K-847
K-848
K-849A
K-849B
K-850

2
4
4
2
2

176
7

110
3
-2
-2
2
5
3
4
7
2
3
2
3

-2
3

-2
4
4
4

-2
2
2
3
3
3
4
2

-2
-2
6
4
2
2
4

-2
4
2
2
4
7
5
2

23.0
18.0
15.0
4.0
13.0

155.0
7.0
6.0

-0.2
6.0
11.0
4.0

-0.2
-0.2
14.0
8.0
3.0
7.0
7.0
1.8

-0.2
-0.2
14.0
2.0
6.0
13.0
6.0
14.0
9.0
9.0
21.0
4.0
5.0
12.0
7.0
1.8

-0.2
-0.2
42.0
34.0
39.0
68.0
36.0
30.0
6.0
15.0
-0.2
13.0
4.0



	Appendix II b: Analytical Results

Sanple Au As Sb Cu Pb Zn
no (ppb) (ppm) (ppm) (ppn) (ppm) (ppn)

K-851 2 4.0
K-852 -2 5.0
K-853 3 5.0
K-854 -2 8.0
K-855 -2 15.0
K-856 2 -0.2
K-857 5 2.0
K-858 -2 -0.2
K-859 2 -0.2
K-860 4 -0.2
K-861 3 -0.2
K-862 6 6.0
K-863 8 -0.2
K-864 4 -0.2
K-865 -2 21.0
K-866 14 -0.2
K-868 56 3.0
K-869 -2 10.0
K-870 8 103.0
K-871 6 135.0
K-872 7. 97.0
K-873 -2 22.0
K-874 3 5.0
K-875 4 32.0
K-876 -2 1.5
K-877 -2 18.0
K-878 -2 17.0
K-879 -2 21.0
K-880 3 120.0
K-881 2 29.0
K-882 -2 7.0
K-883 4 4.0
K-884 -2 -0.2
K-885 2 9.0
K-886 3 4.0
K-887 -2 1.6
K-888 2 1.0
K-889 3 18.0
K-890 2 61.0
K-891 -2 37.0
K-892 3 11.0
K-893 -2 84.0
K-894 3 17.0
K-895 15 17.0
K-896 10 10.0
K-897 8 6.0
K-898 3 13.0
K-899 23 6.0
K-900 2 -0.2



Appendix II b: Analytical Results

Sample Au As Sb Cu Pb Zn
no (ppb) (ppn) (ppn) (ppra) (ppm) (ppn)

K-901
K-902
K-903
K-904
K-905
K-906A
K-906B
K-907
K-908
K-909
K-910
K-911
K-912
K-913
K-9H
K-915
K-916
K-917
K-918
K-919
K-920
K-921
K-922
K-923
K-924
K-925
K-926
K-927
K-928
K-929
K-930
K-931
K-932
K-933
K-934A
K-934B
K-935
K-936A
K-936B
K-937
K-938
K-939
K-940
K-941
K-942
K-943
K-944
K-945
K-946

3
4
3
4
5
3

-2
2

12
10
S
6
6
4
5
10
3
5
3
3
3
4

-2
3
2

-2
2

-2
6
3
2
4
6

21
1808

3
7

1550
341
15

398
6

30
3
16
6
3
4

48

7.0
7.0

-0.2
7.0
-0.2
-0.2
-0.2
19.0
3.0

-0.2
-0.2
53.0
-0.2
1.0
2.0

-0.2
6.0
7.0
6.0

21.0
48.0
32.0
19.0
20.0
26.0
14.0
38.0
3.0

-0.2
12.0
9.0

40.0
74.0
124.0
10.0
14.0
36.0

735.0
187.0
28.0
194.0
65.0
66.0
167.0
95.0
31.0
44.0
33.0
14.0



Appendix M b: Analytical Results

Sample Au As Sb Cu Pb Zn
no (ppb) (ppn) (ppm) (ppm) (ppm) (ppm)

K-947A
K-947B
K-947C
K-947D
K-948A
K-949
K-950
K-951
K-952
K-953
K-954
K-955
K-956
K-957
K-958
K-959
K-960
K -961
K-962
K-963
K-964
K-965A
K-965B
K-966A
K-966B
K-967
K-968
K-969A
K-969B
K-970
K-971
K-972
K-973
K-974
K-975
K-976
K-977
K-978
K-979
K-980
K-981
K-982
K-983
K-984A
K-985
K-986
K-987
K-988
K-989

11
320

7
12589

11
6

49
11
19
21
2

21
7
9
4

57
2
8
7
5
2
13
-2
-2
-2
-2
-2
6
10
-2
-2
-2
-2
3
2

-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
2
2

-2
-2

15.0
71.0
64.0
292.0
83.0
39.0
8.0
0.3
0.2
3.0
13.0
0.8
5.0
7.0
6.0
6.0
15.0
16.0
55.0
25.0
5.0
5.0

22.0
43.0
60.0
70.0
6.0

36.0
46.0
10.0
12.0
24.0
96.0
118.0
9.0
5.0
2.0
8.0
3.0
7.0
12.0
10.0
4.0
5.0
15.0
25.0
11.0
9.0
14.0



Appendix II b: Analytical Results

Sample Au As Sb Cu Pb Zn
no (ppb) (ppm) (ppm) (ppm) (ppm) (ppn)

K-990A
K-990B
K-991
K-992
K-993
K-994
K-995
K-996
K-997
K-998
K-999
K- 1000
K-1001
K-1002A
K-1003A
K- 10038
K-1003C
K- 10030
K-1003E
K-1003F
K- 10036
K-1004A
K- 1 0048
K-1004C
K-1004D
K-1004E
K-1005A
K-1005B
K- 100SC
K-1005D
K-1005E
K-1006A
K-1006B
K-1006C
K-1006D
K-1006E
K-1006F
K- 1007
K-1008
K-1009A
K- 10098
K-1009C
K-I010A
K-1010B
K-1011
K-1012A
K-1013A
K-1013B
K-1014

-2
19
2
15
-2
-2
-2
-2
-2
2

-2
4
-2
-2
12
42
25

2205
4
5

11
7

32
37
10
2

768
32
4
2
13
12
40
18
21
127
58
35
7

11
386
20
-2
16
3

14
19
4
19

18.0
60.0
33.0
23.0
40.0
5.0
9.0
7.0

61.0
44.0
33.0
45.0
5.0
3.0

48.0
85.0
54.0
120.0
23.0
75.0
46.0
64.0
255.0
317.0
89.0
38.0
129.0
147.0
13.0
81.0
133.0
68.0
22.0
41.0
43.0
224.0
95.0
70.0
75.0
44.0
75.0
22.0
28.0
22.0
43.0
23.0
25.0
55.0
9.0



Appendix II b: Analytical Results

Sample Au As Sb Cu Pb Zn
no (ppb) (ppm) (ppm) (ppn) (ppn) (ppm)

K-1015
K-1016
K-1017
K-1018
K-1019
K- 1020
K-1021
K-1022
K-1023
K- 1024
K- 1025
K-1026A
K-1026B
K-1026C
K- 1027
K- 1028
K- 1029
K- 1030
K-1031
K- 1032
K- 1033
K-1034
K- 1035
K- 1036

17
2

47
17
13
10
6
2
3

10
10
3
16
3
6
4
4
2
8
10
10
8
12
19

15.0
8.0
7.0
15.0
9.0
5.0
4.0
17.0
14.0
14.0
16.0
35.0
10.0
11.0
11.0
39.0
14.0
22.0
13.0
27.0
39.0
55.0
31.0
46.0



Of the base metal elements tested, the Zn map appears to best 
outline the zones defined by the Au/As/Sb maps. The Zn anomaly 
along the baseline has a more abrupt southwest boundary (using the 
threshold values chosen); this may suggest that the target zone has 
a northeast dip. Note that Zn is not discussed in Appendix l; 
further work and/or research into potential use of Zn as a 
pathfinder for Au in the Timmins area is perhaps warranted.

It is interesting that the better Cu results occur on the flanks of 
the KAY-92 grid since Fyon and Crocket (1973, 1330, 1332) interpret 
an inverse correlation between Au and Cu.

The Pb results suggest a good correlation with Au only in the 
southeast part of the baseline area.

5.3 Conclusions

The As results are interesting. The threshold value of 10 ppm is 
discarded; contouring at 60 and/or 120 ppm is preferred.

The Sb results are also interesting. However, assay ing for Sb might 
be considered redundant due to the high correlation with As. As is 
preferred over Sb since it correlates better with A^ and since more 
of the Sb data fall below the detection limit.

The Zn results are also interesting. Definition c c threshold values 
for the Timmins area is lacking at this poir.t. '.Ve: I-. should be done 
in the vicinity of known deposits to Letter evaluate its 
usefuIness.

The Cu results may confirm the interpretation b, r/oil and Crocket 
(1979, 1980, 1932) of an inverse correlation bet.vee.-: Cu values and 
Au mineralization.

The Pb map shows some correspondence with the Au map only in the 
southeast area of the baseline.

In fact, all of the elements tested show good response ir, the 
southeast part of the grid (using the threshold values chosen). 
This may be *tn indication of uood exploration potential on the 
Timmins Nickel property to the southeast.

Based on these results, it was decided to test all surface samples 
and all diamond drill core samples for Au and As. Note, however, 
that analysis of these samples for Cu and/or Zn should be 
considered.
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6. PROPERTY SURVEY 

6.l Results

Au lithogeochemistry results are given on MAP 1. This is the same 
presentation as was previously given, except that we have here 
presented it at 1:10 000 scale. On MAP 2, the corresponding As data 
are presented.

The two maps compare very well. The main areas of anomalous Au are 
seen in the As map; no strong As anomalies are observed where there 
is a lack of response in the Au data. However, the As data appear 
to less clearly outline the zone along the baseline, and perhaps 
show a better defined zone of anomalous values along a parallel 
trend a few hundred meters to the northeast. Furthermore, there is 
some As response in the southeast part of the grid suggesting an 
oblique trend or splay off the main target along the baseline. This 
Tatter trend is, however, defined mainly en the basis of two very 
strong results.

6.2 Discussion

The As results confirm the priority given to the main target zone 
(as shown in Figure 2). They also suggest that dr i l ' test'inc of the 
parallel trend a Tew hundred meters to the northeast, and of a 
possible oblique trend or splay to the southeast is warranted.

S.3 Conclus ions

The As data complement the Au results and suggest that drill 
testing of two trends in close proximity to the main target area is 
warranted.
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APPEND l X l

Internal monthly report for April 1992

by: John Learn 
Apr 1992



l l l.A.1 KAYORUM PROJECT

1. lNTRODUCTlON

In order to further characterize the area of anomalous IP, VLF and density results in the southwestern part of the August Porcupine claims, 278 pulps from the summer 1991 surface sampling program have been sent for further analysis. A package deal available from Accurassay Laboratories in Kirkland Lake which consists of As, Sb, Cu, Pb and Zn was chosen. Results have been received but have not yet been compiled in detail. Preliminary results for As are given. But first, a summary of background information available from the published literature is presented.

2. L lTERATURE REV lEW

Two groups of workers have published results dealing with lithogeochemistry as an exploration tool for Au mineralization in the Timmins camp. Both groups of workers recognize that all gold deposits in the Timmins camp are accompanied by carbonate alteration haloes, but that not all carbonate alteration zones are host to economic gold mineralization. The objectives of both studies were to better define the lithogeochemical nature of these alteration zones, in order to be able to discriminate between metalliferous and barren carbonate altered areas.

Fyon and Crocket (1979, 1980, 1982) worked primarily in lower Tisdale Group stratigraphy in Mg-tholeiitic basalts and komatiitic rocks spatially associated with the Porcupine-Destor fault (Delnite-Aunor-Buffalo Ankerite system) and in northeastern Tisdale township (Davidson-Tisdale prospect). Their results are therefore not directly applicable to the Kayorum property, since we are higher in the local stratigraphy.

These workers concluded that favourable alteration zones in the Mg- tholei itic basalts could be characterized by:

* Sb > 0.35 ppm
* B > 30 ppm
* Au > 5 ppb
* Li > 35 ppm
* Cu < 70 ppm

and that favourable alteration zones in the komatiitic rocks could be characterized by:

*
*
*
*

AU :
Pb J
AS ;
sb :

* 5
* 10
> 7 0
* 1

ppb
ppm
ppm
ppm
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1.0 INTRODUCTION

The Kayorum project lies in the heart of the Porcupine mining camp, 
bounded to the north by the Hollinger - Mcintyre - Coniaurum deposits and 
to the south by the deposits dosely associated with the Porcupine - Destor 
fault: the Delnite, Aunor and Buffalo Ankerite deposits, (see Figure 1.)

Despite its strategic location, the property has never been thoroughly nor 
systematically explored due to the fact that all of the claims are patents, 
most of which date back to the 1930's or earlier.

In October 1990, Cogema Canada Ltd. signed an option agreement with 
Moneta Porcupine Mines Ltd. to explore the property. Work commenced in 
December of the same year beginning with the establishment of an 
orthogonal grid with 50 metre line spacing at 0700 and 1600. All of the lines 
were surveyed with VLF-EM and magnetometer, while a HLEM (Max Min l) 
survey was completed in both directions with a 100 metre line spacing. The 
results of these surveys were reported in a document with Cogema's 
reference number 91-CND-64-01G.

From August to October 1991, a surface mapping program was undertaken 
to define the geological units exposed in the areas of outcrop, and to 
assess the character and intensity of alterations and deformation. Sampling 
was performed at very close spacing to establish background gold 
concentrations and to identify anomalous areas.

In addition to the mapping program and as a follow-up to the first 
geophysical program, IP and gravity surveys were carried out over selected 
areas during October 1991. This data was presented in a report by Koch. 
R., et a). 1992. reference number 91-CND-64-03.

2.0 THE PROPERTY

The property is located in the southwestern part of Tisdale township and 
crosses over to the northwestern part of Deloro township. It comprises 50 
patented claims (see Figure 3) and includes all or part of the properties 
historically referred to as follows (see Figure 4):
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a) Moneta
b) Kayorum
c) Mace
d) August Porcupine
e) Lepic
f) Narrower
g) Burb

The extreme northwest portion of the property, which includes the former 
producing Moneta mine, corresponds to part of downtown Timmins and for 
this reason would be very difficult to explore. Much of the southern part of 
the property is now covered by mine tailings from the former producing 
Moneta and Hollinger mines. These tailings are not included in the option 
agreement and will not be tested for any remaining gold content.

GEOLOGY

REGIONAL GEOLOGIC SETTING

The geology of the Timmins area has been studied extensively and there 
are numerous publications dealing with all aspects of the area. It would be 
virtually impossible to acknowledge all of the workers who have contributed 
to the present database. For the purposes of this program the most useful 
publication has been that of Ferguson et a]. (1968). They mapped the 
townships of Tisdale and Whitney, and Ferguson (1959) also prepared a 
preliminary map of Deloro township. Brisbin (1992) also mapped the 
property along with most of the rest of the Porcupine camp and his 
assistance in orienting us to the local units has been an invaluable aid. An 
excellent summary of the economic geology of the mines and mining 
properties is also given by Ferguson et aj. (1968). Pyke (1982) discusses 
the geology from a more regional viewpoint.

The bedrock in the area consists of Archean metavolcanic, 
metasedimentary and intrusive rocks (Keewatin Supergroup). The Archean 
rocks are divided into two volcanic and two sedimentary units. The oldest 
rocks consist of a thick succession of predominantly mafic metavolcanic 
rocks which are overlain by a comparatively thin bed of slate and
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metagreywackes (Deloro Group). This series is overlain in turn by a second 
metavolcanic unit (Tisdale Group). Overlying the metavolcanic units is a 
thick turbidite succession (Porcupine Group) which is in turn 
unconformably overlain by fluviatile metasediments (Timiskaming Group). 
Various intrusive rocks occur in the area, among them are the famous 
porphyries of the largest mines. Proterozoic diabase dykes intrude all of the 
previously described rock types.

In the Porcupine area, folding is complex and more than one phase of 
folding has occurred. The most prominent phase strikes in a northeasterly 
to easterly direction. Major structures include the North Tisdale anticline, the 
North Tisdale syncline, the Central Tisdale anticline and the Porcupine 
syncline. Fold axes plunge to the east at 300 to 700. All the units exhibit a 
planar structure (cleavage or foliation) striking northeast to east and 
generally dipping south; schistosity is most pronounced near the fold axes 
and in shear zones.

Faults with a great variety of displacement, attitude and age are known. The 
Destor-Porcupine fault passes near the property at about 3 kilometres to 
the south, while the Hollinger main fault passes just north of the property. 
Northwest trending faults (e.g. the Burrows-Benedict) sinistrally offset the 
Destor - Porcupine fault and all the rock units in the Timmins area. A 
simplified regional geological map of the Timmins area is presented in 
Figure 2.

PROPERTY GEOLOGY

Metavolcanic rocks of the Tisdale Group are the only rocks reported to 
occur on the Kayorum property. The Tisdale Group in this area is 
subdivided by Ferguson et aL (1968) into four sub-groups: Northern. 
Central. Vipond and Gold Centre. These subgroups have been further 
subdivided into flow units based mainly on their textural features: massive 
flows, variolitic pillowed flows and amygdaloidal pillowed flows. There are 
also several thin horizons of interflow argillites. The detailed stratigraphy 
shown in Figure 5 is based on several thousands of vertical feet of 
underground mine workings stretched across several kilometres. Not shown 
in Figure 5 are rocks of the uppermost Tisdale Group consisting of a 
graphitic argillite unit and the overlying felsic agglomeratic tuff known as the 
Krist Formation.
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The property geology taken from Ferguson (1959) and Ferguson et. aj. 
(1968) is shown in Figure 25 and Map 1. The Krist Formation occupies most 
of the western portion of the property. It forms the core of the northwesterly 
trending Kayorum syncline. Progressively older stratigraphy is exposed 
towards the east (northeast) towards a major anticlinal axis with a similar 
northwesterly trend. The northeastern portion of the property has a more 
east-west trending stratigraphy influenced by numerous east-west trending 
fold axes parallel to and including the Porcupine syncline. Most of the mafic 
metavolcanic rocks on the Kayorum property correspond to the Vipond and 
Gold Centre sub-groups; there are minor amounts of Central sub-group 
exposures in the core of the South Tisdale anticline (see Figure 2) located 
on the Mace claim group and, further south, on the western limb of the 
anticline within the Burb claim group.

3J3 ECONOMIC GEOLOGY

Gold was first discovered in the Porcupine area in 1909 and production 
from the Dome and Hollinger properties commenced soon thereafter. Gold 
has been won principally from quartz veins in the basalts of the Tisdale 
Group in and adjacent to the two major shears in the area. Most of the 
production comes from the Hollinger-Mclntyre-Coniaurum deposit where 
veining is associated with the Hollinger main fault and numerous felsic 
porphyry plugs. The Dome-Paymaster system is a major producer related 
to the Destor-Porcupine fault and local splays emanating from it and is also 
associated with felsic porphyries. To the west of the Dome - Paymaster 
system, along the Destor - Porcupine fault, the former producing Buffalo 
Ankerite, Aunor and Delnite mines all produced significant quantities of 
gold. In these deposits, thin porphyry dykes occur in place of the plugs 
referred to for the other deposits. Finally, the Pamour mine continues to 
produce gold from quartz stockworks in the Porcupine metasediments. (see 
Figure # 1)

Base metal mineralization is also of great importance to the Timmins area. 
The Kidd Creek mine is a "typical" volcanogenic massive sulfide deposit 
located at about 20 kilometres northeast of Timmins. Its discovery in 1968 
coincided, approximately, with the closing of several of the gold producers. 
More recently, production of nickel from komatiites of the Deloro Group 
from the Langmuir township area at about 25 kilometres southeast of 
Timmins was initiated.
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4.0 GEOLOGICAL MODEL AND OBJECTIVES

Geological processes generally acknowledged as the major contributing or 
controlling factors associated with gold mineralization on a regional scale 
in the Timmins mining camp are:

1) the presence of faults;
2) carbonatization; and
3) proximity to carbonate - bearing sedimentary formations.

A variety of mechanisms could be invoked to explain the concentration of 
gold mineralization into economic deposits, however, it is important from an 
exploration point of view to recognize the principle physical characteristics 
of the host - ore relationship in order to detect their presence by geological, 
geophysical or geochemical methods.

Based on stratigraphic and structural observations, (see Figure 5A) 
economic gold ore is associated with the following:

1) stratabound and discordant quartz - carbonate 
"veining" systems with little or no sulphides present;

2) stratabound disseminated sulphides commonly hosted 
in a siliceous, carbonate - rich mafic volcanic or 
tuffaceous unit; and

3) vent style "porphyry copper" + gold disseminated 
sulphide mineralization hosted peripheral to or within 
intrusive bodies of quartz - feldspar porphyry.

Max Min 1 HLEM surveys were proposed to search for semi-massive or 
stringer type sulphides associated with quartz - carbonate veining systems. 
In addition, GEOTEM airborne electromagnetic surveys carried out by the 
government of Ontario detected several anomalies in the south and central 
part of the property that required evaluation by ground surveys. VLF-EM
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surveys were designed to detect the presence and map the extent of major 
structures (faults), while magnetic surveys were proposed to provide 
complimentary information concerning the location of possible structures 
and aid in defining the limits of geological units of contrasting susceptibility 
underlain by the Kayorum property.

5.0 GEOPHYSICAL SURVEYS

5.1 MAXMIN 1, HLEM SURVEYS

Horizontal Loop MAX MIN surveys were undertaken over the Kayorum 
property in order to locate conductors and to map conductive lithologies 
that may be associated with gold mineralization in the Timmins area. The 
work was earned out using the MAX MIN 1-9 unit, manufactured by Apex 
Parametrics Limited of Uxbridge. Ontario. The frequency range of the 
equipment covers seven octaves, from 110 Hz. to 14080 Hz., white coil 
separations may be selected in a range of 12.5 metres to 400 metres. The 
mode of operation was MAX1 - Horizontal Loop Mode - in which the 
transmitter and receiver coil planes both are horizontal and coplanar. The 
received secondary field signals were recorded in a MME digital logger to 
allow daily dumping and processing of the data.

Test surveys were carried out over the bi-directional grid ( 70* - ENE, and 
3400 - NNW ) on two lines, 200W and 450S, using two coil separations - 
150 metres and 200 metres. Readings were taken and recorded at a 25 
metre station interval at frequencies of 220, 440, 1760, 3520, 7040, and 
14080 Hz.

Based on the test results from lines 200W and 450S, it was determined that 
the NNW - SSE trending lines would be measured using a 150 metre coil 
separation, while ENE - WSW lines would be measured with a 200 metre 
coil separation. The operating frequencies of 440,1760.3520, and 7040 Hz. 
were chosen to be measured for both line directions.
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Data Processing and Presentation of Results

Transformation of the observed electromagnetic data into the frequency 
domain by the Fast Fourier Transform (FFT) and subsequent frequency 
filtering, has been found to be an effective method for suppressing half- 
space responses, spurious readings, and anomalous responses from lateral 
variations in the surface conductivity. The MAX MIN data from both line 
orientations of the Kayorum Project was filtered using this technique with 
program FILTER, an in-house, interactive, frequency domain filtering 
program.

Briefly, the data processing was undertaken in a manner as described in 
the following paragraphs. First, in order to improve the accuracy of the 
digital reconstruction, the raw data was splined using cubic spline 
interpolation to increase the sampling density of the observed field values 
from 25 metre intervals to 12.5 metre intervals. The new data base includes 
all measured field data, plus the intermediate synthetic values from the 
splining operation.

The lowest frequency in the spectral estimate is restricted by the physical 
length of the survey line. In order to improve the low frequency content of 
the estimate, the splined data is then tapered, mirrored, and folded about 
the end point of the line - improving the low frequency content by a factor 
of two.

The forward transform is then applied to the data, converting the splined, 
spatial data into the real and complex components of the frequency 
domain. Once in the frequency domain, the data is filtered by interactive, 
visual, selection of the appropriate coefficients allowing the refinement of the 
filtering effects to proceed rapidly. When the desired filter effects are 
achieved, the entire data is processed with these coefficients, the inverse 
transform is applied to the data, and the spatial data is written out into an 
standard ASCII format file, suitable for plotting or other processing.

The results of this processing are presented in Figure # 6 to Figure #13 
of this report. The field profiles have been presented in Report # 91-CND- 
64-016 by Wteon, M.C., (1991). For each line orientation and for each 
frequency two presentations have been combined on all figures as follows:
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1) - profiles of filtered in-phase and out-of-phase data in percent; 
and

2) - contours of the filtered in-phase component for negative part 
of the anomaly in percent.

INTERPRETATION OF MAXMIN 1, HLEM RESULTS 

North - South Lines (Rg. fs 6-9, and Rg. # 28; Map # 2)

The grid N - S surveys outlined an East-Northeast trending conductor of 
moderate conductivity (approximately -18 Siemens). This conductor is 
confined to the Southeast portion of the grid and has been interpreted to 
dip moderately to the Northwest and the West, as determined by the 
asymmetric, positive, maxima observed in the downdip direction. The depth 
to the upper edge of conductive sheet or axis has been determined to be 
approximately 30 metres, assuming that the conductive zone may be 
represented by a thin conductive plate. A second, weak, high frequency 
(3520 - 7040 Hz.), predominantly out-of-phase anomaly, strikes in a WNW - 
ESE direction from approximately line 1000E to line 1500E and is confined 

between stations 250S to 0+00. A part of this conductor appears to 
correlate with an interflow metasedimentary unit. Coverage of the anomaly 
was incomplete, and therefore no quantitative interpretation of this trend 
was undertaken.

Other conductive "features" located by the HLEM surveys have been 
interpreted to be caused by the effects of cultural contamination. A long, 
linear East - West trending conductor at the Northwest limit of the grid 
marks the location of a buried gas line (electrified?) and an adjacent hydro 
electric power line. Power line responses also may be observed on line 
800E, the Southeast corner of the grid and the Northwest corner of the grid. 
A large Ontario Hydro multi-transformer sub-station is also located to the 
immediate Northwest comer of the grid.

The response of the tailings area becomes increasingly evident with 
ascending frequency of operation. In Figure # 9 the in-phase contours 
effectively approximate the extent of the tailings area and outline the limits 
of the tailings ponds located on the surface of the tailings dump.
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East - West Lines (Rg. #'s 10-13. and Rg. # 26; Map # 2)

The grid E - W surveys outlined two near North - South trending conductors 
of weak to moderate conductivity (approximately 7-40 Siemens). The NNW 
-SSE trending conductor located between stations 0+00 and 500E has 
been interpreted to dip moderately to the Southwest and the West, as 
determined by the asymmetric, positive, maxima observed in the downdip 
direction. The depth to the upper edge of conductive sheet or axis has 
been determined to be approximately 20 metres, assuming that the 
conductive zone may be represented by a thin conductive plate. The near 
N - S trending conductor segment open along strike on property to the 
north and open off property to the south has been interpreted to dip 
steeply west on line 400S switching to steeply east on line 600S, as 
determined by the change in a weakly asymmetric positive maximum 
located on the west side of the anomaly on line 400S and to a weakly 
asymmetric positive maximum located on the east side of the anomaly on 
line 600S. Several broad minima that form an anomalous trend in a ENE - 
WSW direction are directly coincident with the conductor axis defined by the 
HLEM surveys on the N - S lines.

Two weak, high frequency (3520 - 7040 Hz.), predominantly out-of-phase 
anomalies, were located in the northeast quadrant of the grid. One is found 
near station 1800E and strikes in a WNW - ESE direction over lines 100N 
and 200N, while a second conductor located near station 1250E is a single 
line response on line 0+00. The former conductor is open to the south, 
while to the West-Northwest the response is effectively masked by the 
influence of the gas and hydro-electric power lines. Due to the proximity of 
these conductors to cultural contamination and limited coverage of the 
anomalies, no quantitative interpretation of these trends was undertaken.

Other conductive "features" located by the HLEM surveys have been 
interpreted to be caused by the effects of cultural phenomena. A sporadic 
series of alternating positive to negative, near East - West trending 
anomalies, located near the Northwest limit of the grid, mark the location of 
a buried gas line (electrified?) and an adjacent hydro-electric power line. 
Power line responses also may be observed on lines 0+00 to SOON near 
station 800E. the Southeast corner of the grid and the Northwest corner of 
the grid. A large Ontario Hydro multi-transformer sub-station is also located 
to the immediate Northwest corner of the grid.
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Again on the E - W lines, the response of the tailings area becomes 
increasingly pronounced at higher frequencies. In Figure # 1 2 the in-phase 
contours approximate the extent of the tailings area, although the shape is 
not as clearly defined as on N - S oriented lines. The approximate limits of 
the tailings ponds, located on the surface of the tailings dump, were 
outlined.

Electromagnetic Modeling (Figure 13A)

Electromagnetic modelling, simulating the MAX MIN 1 data over line 100N 
was carried out using program MULT1LOOP developed by Lamontagne 
Geophysics of Kingston, Ontario. This program is able to model the multiple 
conductor problem by approximating each plate with concentric planar 
ribbons of the same surface conductance as the modeled plate. 
MULTILOOP provides a very good approximation of the true physical 
response in absolute amplitude, anomaly shape, and decay times in a wide 
variety of relevant geophysical situations.

Line 100N was chosen to model the response of the carbonaceous 
sediment that "rings" the Upper Tisdale member known as the Krist 
formation. The shape (Figure 10) and interpreted parameters found on 
Figure 26 (using phasor diagrams) of the electromagnetic anomaly 
associated with the Krist formation indicated that at approximately 0+50E 
on line 100N a conductor was located that dipped moderately to the west, 
and had a conductivity * thickness product of 7 Siemens. A depth of 20 
metres was estimated to the conductive axis. The field data is also shown 
in the top part of Rgure 13A.

The in-phase component of the model data, in the lower part of Figure 13A, 
achieves a good fit for a conductor buried at 20 metres below the surface, 
dipping 600 to the west and having a conductivity * thickness product of 8 
Siemens. Negative lobes on the western flank of the conductor observed 
in both the in-phase and the quadrature components of the field data are 
caused by either near surface effects of the tailings dam or by a sub-vertical 
weakly conductive bedrock feature. The former is likely to be the cause
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because the survey line and the crest of the tailings material converge at a 
low angle near the conductors location.

5.3 VLF-EM SURVEYS

VLF-EM surveys were carried out over the bi-directional grid ( 700 - ENE, 
and 3400 - NNW) using stations Cutler, Maine (NAA, 24.0 KHz.); Annapolis, 
Maryland (MSS, 21.4 KHz.); and Seattle, Washington (NLK, 24.8 KHz.). 
Readings were taken and recorded at a 12.5 metre station interval on lines 
spaced 50 metres apart.

The VLF-EM survey equipment employed to carry out the surveys was the 
EDA OMNI PLUS VLF/MAGNETOMETER system, now marketed by Scintrex 
Limited of Concord Ontario. The unit measured the total field strength, total 
dip and the vertical quadrature of the horizontal magnetic field for each 
transmitting station. Initializing the OMNI PLUS for the survey or the "facing11 
direction was consistent throughout the survey - i.e. to the north for lines 
oriented NNW - SSE and east for lines oriented ENE - WSW.

Data Processing and Presentation off Results

The in-phase and quadrature data were presented as stacked line profiles 
and can be found in report 91 -CND-64-01 G. For the purposes of this report, 
the VLF-EM data has been Fraser filtered to enhance recognition of 
conductor trends, simplifying interpretation.

The Fraser filter is proportional to the discrete first derivative and affects the 
in-phase data over a subsurface conductor such that a 900 phase shift of 
"cross-overs" or points of inflection (positive to negative sense) occurs, 
changing inflections to peaks. In addition, short wave-length noise is 
reduced (the Fraser filter acts as a simplified band pass filter) while near 
surface anomalies are amplified (rendered more deariy). Only the positive 
values have been contoured, to avoid confusion from the negative contours
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from flanks of the anomalies.

5.4 INTERPRETATION OF VLF-EM RESULTS

North - South Lines (Fig. * 14 and Fig. # 26; Map * 2)

VLF-EM surveys conducted over grid N - S lines of the Kayorum Property 
outlined many conductive anomalies. The majority of these conductors 
trend in the near E - W direction. Only conductors deemed to have a 
potential geological association have been marked on the interpretation in 
Figure # 26.

Three major "dusters" of VLF-EM anomalies were identified as having 
bedrock association. One group of anomalies located in the Northeast 
quadrant of the grid, between lines 1500E and 2500E and stations SOON to 
1000N, trend in the E - W and ENE - WSW directions. These anomalies are 
associated with positive Fraser filtered values of up to 35*^. A central group 
of conductors, located within an area bounded by lines 300W to 1500E and 
stations SOON to 200S, and with stronger Fraser filtered amplitudes of up 
to sra, trend in the NW - SE. E - W. and ENE - WSW directions. A third 
zone of anomalies with Fraser filtered values generally < 20*K, are located 
are located in the Southwest sector of the grid, from lines 1800W to 200E 
and stations 400S to 1500S. The VLF-EM conductors located by the 
surveys are interpreted to represent conductivity contrasts caused by 
structures and/or stringer - disseminated sulphides. They are often found 
in association with mafic metavolcanics (basalt sequences) of the Tisdale 
Group stratigraphy and interflow sediments that often separate the volcanic 
cycles.

The VLF-EM surveys were also hampered by the effects of cultural features. 
Strong anomalous responses are observed in association with power lines, 
gas lines, and the tailings area. The tailings, with a thickness of up to 
approximately 25.0 metres, greatly attenuates the secondary field signals 
from conductive sources located beneath the tailings material. The abrupt 
topographic change in elevation from background to the surface of the 
tailings area has caused VLF-EM anomalies that dearly outline the limit of
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the tailings dam. 

East - West Lines (Rg. # 15 and Rg. # 26; Map # 2)

VLF-EM surveys conducted over grid E - W lines of the Kayorum Property 
outlined many conductive anomalies. The majority of these conductors 
trend in the near NNW - SSE and the N - S directions. Only conductors 
deemed to have a geological, bedrock association have been marked on 
the interpretation in Figure # 26.

A stronger, wider VLF-EM conductor that strikes NNW - SSE and is located 
near station 0+OOE correlates well with the conductor identified by the Max 
Min 1 surveys. In fact, from station 0+OON this conductor has width or its 
shape is the result of two interfering conductors crossing at low angles to 
each other (near N - S and NNW - SSE). Another conductor, with two, 
narrow, positive peaks, (wide zone ?) was also located in the Northeast 
sector of the grid. This conductor trends in a NW - SE direction from 
approximately line 100S to 650N and from station 1400E to 2000E. This 
conductive zone appears to be cut by weaker VLF-EM conductors that 
trend in a near N - S direction, however this interpretation is tenuous 
because the conductor passes through the power and gas line 
electromagnetic fields at this location. The VLF-EM conductors located by 
the surveys are interpreted to represent conductivity contrasts caused by 
structures and/or stringer - disseminated sulphides. They are commonly 
found in association with mafic metavolcanics (basalt sequences) of the 
Tisdale Group stratigraphy and interflow sediments that often separate the 
volcanic cycles.

As mentioned in the section and paragraph above the VLF-EM surveys 
were also hampered by the effects of cultural features. Strong anomalous 
responses are observed in association with power lines, gas lines, and the 
tailings area. The tailings, with a thickness of up to approximately 25.0 
metres, greatly attenuates the secondary field signals from conductive 
sources located beneath the tailings material. The abrupt topographic 
change in elevation from background to the surface of the tailings area has 
caused VLF-EM anomalies that dearly outline the limit of the tailings dam.
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5.3 MAGNETIC SURVEYS

Magnetic surveys were carried out over the bi-directional grid ( 700 -EN E, 
and 3400 - NNW) employing the EDA OMNI PLUS VLF/MAGNETOMETER 
system, now marketed by Scintrex Limited of Concord Ontario. Readings 
were taken and recorded at a 12.5 metre station interval on lines spaced 50 
metres apart

During the course of the survey, an OMNI IV base station magnetometer 
and recorder was employed to measure the diurnal variations of the total 
field magnetic intensity at 15 second intervals. The base station was located 
on the property of the Trillium Motel (approximately 25 metres west of cabin 
#1) situated east of Porcupine, Ontario along provincial highway #101. The 
magnetic data were corrected for a base value of 58,500 nT.

Data Processing and Presentation of Results

The magnetic total field intensity data is presented in contour format only. 
Preliminary tests with filtering and additional processing showed that strong 
cultural effects combined with low total field intensity background values 
would make this work a time consuming and difficult task.

5.4 INTERPRETATION OF MAGNETIC RESULTS

N - S and E - W Unas (Fig. #'s 16.17. and 26; Map # 2)

The area underlain by the Kayorum property is in general characterized by 
low apparent susceptibility. The eastern and extreme southern region of the 
property is interpreted to be underlain by geological units of predominantly 
mafic meta-volcanic affinity of the Tisdale group, while the central and 
western portions are underlain by the younger felsic Krist formations. There 
does not however, appear to be an observable corresponding magnetic 
signature associated with the different major geological formations that
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underlie the property.

Within the mafic lithologies, the sub-units 'V10-B" and the "99" units are 
associated with moderate to strong positive total field intensity anomalies 
of up to approximately 1000 nT above background. Both these magnetically 
anomalous units appear to be folded, with the apex of the fold pointing to 
the NW.

At least two other magnetic features that have been observed are 
interpreted as diabase dykes. One dyke, located in the central part of the 
grid, is characterized by its uniformly narrow, linear signature, and 
amplitudes of up to 1000 nT. It strikes NW - SE from line 500E and station 
650S to approximately 100W and 750N where it turns into a near East - 
West orientation and continues off grid to the west. A second dyke located 
in the Northeast part of the grid has similar characteristics when compared 
with the character of the dyke located in the central part of the grid, 
however this dyke appears to be broken (faulting ?) and has a weak 
magnetic low developed on its west side, perhaps due to its geometry - a 
shallow dip. The magnetic anomalies associated with this dyke achieve 
amplitudes of 500 - 600 nT.

Magnetic Modefing (Figure 19 - 24)

Several of the magnetic units (notably the dykes) detected by the magnetic 
surveys were selected for analysis with MAGMOD - an interactive magnetic 
modelling inversion program that calculates the parameters of an inductively 
magnetized body of simple geometry, such that a best-fit is obtained 
between its theoretical, calculated magnetic anomaly and the observed 
anomaly. This program is marketed by Geosoft of Toronto, Ontario.

The first "dyke" to be modelled was the one located in the central part of 
the grid with a strike orientation of NW - SE. The results of the models 
related to this feature are presented in Figures 19 to 21. Because the nature 
of this magnetic anomaly is ideal i.e. its shape, strike length etc., a ribbon 
or tabular model fit the observed data well. While both models are similar, 
the ribbon approximates a thin dipping dyke with infinite strike length but 
limited down-dip width, whereas the tabular body assumes a thick, flat-
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topped dipping dyke of infinite strike length and infinite depth extent. In the 
results shown in Figure 19 and 20, the observed data was best-fit with the 
ribbon and tabular model. Allowing the program to converge to a best-fit on 
its own, the major differences are depth to the body; - 7 metres(ribbon), 
verses 3 metres(tabular), and depth extent; - 67 metres(ribbon) verses 
infinite(tabular). By decreasing the susceptibility * thickness of the ribbon 
model, the depth extent (width of the ribbon) could be increased. The dyke 
is shown to dip moderately to the Northeast on both lines (100S and 450N) 
at 600 to 67*.

Results of modelling a NNW - SSE dyke in the Northeast quadrant of the 
grid for the ribbon and tabular model are shown in Figures 22 and 23. The 
dyke is interpreted to have a depth of burial between 2 and 3 metres and 
a shallow dip averaging 100 to the ENE.

A mafic volcanic unit interpreted to represent the V10-B horizon was also 
modelled using data from line 1400E of the N - S grid. The observed data 
(Figure 16 and 17) indicates that a 2.5 dimensional body may best 
approximate the source of the magnetic anomaly. This model differs from 
the ribbon and tabular model in that the strike length and depth extent are 
variable but finite. The best-fit model results in Figure 24 show that the 
magnetic source of the V10-B unit at this location is buried at a depth of 
approximately 11 metres and dips steeply (660) to the North. A limited 
depth extent of under 100 metres is also indicated.

6.0 SYNTHESIS OF GEOPHYSICAL SURVEYS

Previous reports by Koch and Learn, (1992) and Learn, (1992) have 
discussed other geophysical surveys (gravity and IP), geochemical surveys 
and geological mapping of the Kayorum property. The following paragraphs 
are designed to briefly synthesize the more relevant geophysical and 
geological highlights from the above reports of work and interpretation 
carried out to date on this property.
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IP - Resistivity surveys conducted over mafic metavolcanic 
sequences underlain by the Kayorum property are of predominantly 
higher resistivity and many units are associated with polarizability 
anomalies. The polarizability anomalies are found to parallel, sub- 
parallel, and/or cross-cut stratigraphy. The IP - Resistivity surveys 
also detected resistivity and polarization effects associated with a 
carbonaceous sedimentary unit that forms a marker horizon between 
felsic units of the Upper Tisdale Krist formations and mafic 
metavolcanics (basalts) of the Middle or Lower Tisdale Group. 
Although IP - Resistivity coverage of the Krist formation was limited 
by physical obstacles such as tailings ponds and cultural effects 
(City of Timmins), the survey data obtained over this unit failed to 
detect any resistivity or polarizability anomalies.

Gravity surveys were able to map the two major lithological units that 
underlie the Kayorum Property. The mafic metavolcanic units are 
more dense as characterized by higher gravity values, while the felsic 
tuffs of the Krist are less dense and are characterized by lower 
values of gravity. Given a contrast of 0.15 gm/cc between the Krist 
felsic formations and the Tisdale basalts, a series of Krist up to 800 
metres in thickness may be present. A NNW - SSE trending structure 
(fault) or a fault/contact has been interpreted from the gravity data 
to be located immediately to the east of the carbonaceous marker 
unit that "rims" the Krist felsic unit, as shown in Figure 26 or Map 2. 
The gravity surveys may have detected positive density effects from 
carbonate alteration processes and the presence of sulphides in the 
northeastern portion of the property. The positive bouguer anomalies 
form a NW - SE trend from 18+OOE on 200N to 15+50E on 600N. 
This trend correlates with IP anomalies that have strong polarizability 
effects at the same locations.

Geochemical sampling and geological mapping have outlined several 
areas of interest with respect to alteration and anomalous gold 
ithogeochemistry. Two anomalous areas were identified on the 
Narrower and August Porcupine claim groups located in the 
northeast part of the property. One zone named the "Alma" is 
associated with gold values of up to 411 ppb. while the Triumph 
South* consisting of a rather broad area of anomalous gold values 
of up to 273 ppb. A third zone "Harrower West" located in the 
western part of the Harrower claim group is associated with gold 
values of up to 331 ppb. These zones have been interpreted to be
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significant because they also fall within a broader halo of iron 
carbonate enrichment The above zones are in contrast to the 
"Narrower East" group of gold anomalies which fall into a zone 
predominantly enriched in carbonate only.

Two additional targets of interest were outlined by the geochemical 
surveys carried out over the Kayorum property. One area, located in 
the Southeast quadrant of the Mace claim group within or near the 
contact of Interflow Gednmila and the mafic metavolcanics, yielded 
anomalous gold lithogeochemical values of up to 245 ppb. The other 
anomalous area occurs immediately south of the southwest 
boundary of the Kayorum claim group. Anomalous gold values of up 
to 1808 ppb. (1.81 gA - best on the property) in a mafic 
metavolcanic (massive basalt) were returned by the sampling 
program. The outcrop is associated with small quartz veinlets 
(indicative of deformation ?) but the lithology and their relationship 
is not well understood due to the lack of bedrock exposure in the 
area.

Bi-directional HLEM surveys carried out over the Kayorum property 
detected and traced a synclinal graphitic, argillaceous, sedknerrtary 
formation of the Upper Tisdale Group that "rims" the youngest 
member of the group, the Krist Formation. The unit is characterized 
by moderate dips to the SW and NW on the Eastern and Southern 
limbs and dips steeply NE and/or SW on the Western limb. Other 
weaker conductors detected in Southwest and Eastern parts of the 
August Porcupine and Mace claim groups were limited to the higher 
frequencies of operation (3520. 7040 Hz.). One of these conductors 
correlates with a NNW - SSE trending IP - Resistivity, Gravity, Au 
Lithogeochemical zone that cuts across stratigraphy as discussed in 
the sections above, while the other conductor has been interpreted 
to be associated with Interflow Sediments of the Middle Tisdale 
Group.

VLF-EM surveys conducted over grid N - S and E - W lines of the 
Kayorum Property outlined many conductive anomalies. The 
predominant trend of these conductors is near E - W, for North - 
South lines while conductors delineated by surveys of East - West 
lines trend NNW - SSE or near N - S. Due to the large cultural 
component (interference) no quantitative interpretation of the
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anomalies was undertaken at this time.

Magnetic surveys conducted over the Kayorum property indicate that 
the area is underlain by rocks of low susceptibility. Units identified by 
magnetic surveys were limited to sub-units of the mafic 
metavolcanics ("V10-B". "99") and the diabase dykes. There are no 
obvious magnetic features correctable with the NW - SE IP, Gravity. 
VLF-EM, weak HLEM, and Au lithogeochemistry anomaly in the 
Northeast sector of the grid. Modelling has shown that the diabase 
dyke, located in the central portion of the grid, dips moderately to 
the Northeast. This is in sharp contrast to the moderate dip 
Southwestward of conductive sedimentary unit around the Krist 
Formation located 100 to 200 metres to the west. This suggests that 
the dyke was emplaced later in time along a zone of structural 
weakness in the mafic metavolcanic units.

7.0 CONCLUSIONS

Based on survey results, interpretation of the survey data, and the 
discussions in the preceding sections of this report, three (3) zones of 
interest were identified that have potential to host an economic gold 
deposit. Multi-parameter stacking directly influenced the merit of the zones 
selected as follows:

1) Zone 1: Geophysical and geochemical surveys have detected a 
NW - SE trending potential gold bearing structure that straddles the 
Northeast and Southwest comers of the Mace and August Porcupine 
claim groups and which remains open to the Northwest and the 
Southeast of the property. This zone is essentially the "stack* of 
anomalous Au lithogeochemical results, IP polarizability, positive 
gravity, VLF-EM conductors, and weak HLEM anomalies. The 
anomalies are located within an area of the property described by 
coordinates 1400E to 2000E and 200S to 700N. The IP results have
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been interpreted to represent increased disseminated and/or stringer 
sulphides, while the positive gravity anomaly is likely due to the 
presence of both sulphides and quartz (Fe) carbonate alteration 
systems. The VLF-EM and HLEM conductors are likely caused by 
conductivity contrasts, associated with weakly conductive material 
(sulphides) in a structural zone. The dip of this zone has not been 
determined, however it is likely some variation of the subvertical. 
Recognition of electromagnetic anomalies with this zone is clearer 
with increasing frequency of operation.

2) Zone 2: This anomalous zone, located in the Southeast part of the 
Mace Property, trends in a near E - W direction. The zone consists 
of a "stack" of VLF-EM conductors, a weak HLEM anomaly, and IP - 
Resistivity anomalies. The trend is located between 900E to 1500E 

and 300S to 250N and is open to the East (off property). To the 
West the response either ends or is masked by the effects of a 
power line(s) along Moneta Avenue. Samples from a roadside cut 
show that a small zone of anomalous gold lithogeochemistry is 
coincident with the Northwest end of the geophysical anomalies. This 
zone is located within or at the contact of a unit of Interflow 
sediments between cycles of volcanic activity.

3) Zone 3: Zone 3 is located in the extreme southwestern sector of 
the Kayorum claim group. Due to limited coverage the trend of this 
zone is unclear. The small anomalous area (limited coverage) is 
consists of a "stack" of gold lithogeochemistry (highest on the 
property), an IP - Resistivity anomaly and VLF-EM conductors. The 
IP and gold anomalies are essentially point anomalies because of 
limited coverage (one line 600S) and lack of outcrop exposure 
(limited sample area) respectively. VLF-EM surveys delineated NW - 
SE. to near N - S trending conductors adjacent and to the NE of the 

IP and gold anomalies. The anomalous appears to be located in the 
mafic (basalt) metavolcanic units.
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RECOMMENDATIONS

Based on the conclusions and discussions in prior sections of this report 
concerning the geophysical surveys carried out over the Kayorum Property 
the following recommendations are made:

1) Several drill holes will be required to test Zone 1 a NW - SE 
trending multi-parameter geophysical and gold lithogeochemical 
anomaly located within the northeastern portion of the Kayorum 
property. This target is interpreted to represent a potential auriferous- 
bearing quartz-carbonate-sulphide alteration system.

2) Secondary targets that merit testing such as Zone 2 are found 
trending WNW - ESE near the southern boundary of the Mace 
property in the east-central part of the grid. It should be noted that 
the trend directions have been interpreted on inadequately spaced 
data between lines and that other orientations may be valid when 
interpreting the strike of an anomalous source.

3) Zone 3, a located near the end of line 600S should be tested after 
being checked for cultural association. This anomaly would appear 
to fall within a mafic metavolcanic context beyond the carbonaceous 
unit on the western limb of the Kayorum Syncline.

4) Remaining single parameter anomalies have been rated at a lower 
priority. - largely due to the fact IP - resistivity and Gravity surveys 
together with Geological mapping and lithogeochemical sampling 
were not systematically completed over the grid area. Features such
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as a prominent NNW - SSE gravity "step" located in the central - 
west part of the grid may warrant testing by diamond drilling 
especially where the gravity and IP results are co-incident.

5) Prior to diamond drilling of Zone 1 and Zone 2, additional Gravity 
and IP - Resistivity surveys may be warranted to more dearly define 
the orientation and lateral extent of the targets. In the case of Zone 
3 and if the gold anomaly remains valid additional property 
acquisition may be warranted prior to a suite of geophysical surveys 
and diamond drilling.

6) More rigorous modelling should be undertaken to support the 
interpretation of carbonate alteration effects. In addition modelling 
studies should be undertaken utilizing density measurements made 
from hand specimens of the principle lithologies underlain by the 
Kayorum Project One may be able to establish a limit on the 
thickness of Krist formations by modelling.
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FIGURE 1: Gold mines of the Timmins camp 
(Scale 1:200 000)

INDEX TO MINES 
(metric tonnes of Au produced)

DELORO TOWNSHIP

1. Buffalo Ankerite (30t)
2. Aunor (61t)
3. Delnite (29t)

TISDALE TOWNSHIP

4. Coniaurum (35t)
5. Crown (4t)
6. Dome (300t)*
7. Hollinger (602t)
8. Mcintyre (310t)
9. Moneta (5t)

10. Paymaster (37t)
11. Preston (48t)
12. Vipond (13t)

WHITNEY TOWNSHIP

13. Broulan (8t)
14. Hallnor (46t)
15. Pamour (60t)*
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Major Benefits of ttie OMNI PLUS
* combined VLF/Magnetometer/Gradiometer System
* NO Orientation Required
* Three VLF Magnetic Parameters Recorded
* Automatic Calculation of Fraser Filter
* Calculation of Ellipticity
* Automatic Correction of Primary Field variations
9 Measurement of VLF Electric Field



Description
The "OMNI PLUS" geophysical 
system combines the OMNI IV 
"Tie-line" magnetometer and 
gradiometer together with a VLF 
measurement capability. 
The OMNI PLUS VLF/Magneto- 
meter system has been develop 
ed in cooperation with Geo 
physical Surveys inc. of Quebec, 
Canada.
This brochure concentrates on 
the VLF magnetic and electric 
field parameters measured and 
recorded by the OMNI PLUS. More 
information on the OMNI PLUS 
magnetometer system and tie- 
line capability is available in the 
OMNI IV brochure.

Each OMNI PLUS incorporates the 
following features:
* Measurement and recording in 

memory of the following VLF 
data for each field reading:
-total field strength,
- total dip,
- vertical quadrature or, 
alternately, horizontal 
amplitude,

- apparent resistivity.
-phase angle,
-time,
- grid co-ordinates,
- direction of travel along grid 

lines, and
- natural and cultural features.

* Complete data protection for 
a number of years by an 
internal lithium backup 
battery.* "Tie-Line" or "Looping" 
algorithm, unique only to 
EDA'S OMNI IV and OMNI PLUS 
Series, for the self-correction 
of atmospheric variations and 
variations in the primary field 
from the VLF transmitter.

- Measurement of up to three 
VLF transmitting stations to 
provide complete coverage of 
an anomaly regardless of the 
orientation of the survey grid 
or of the anomaly itself.

- Display descriptors to monitor 
the quality of the VLF signal 
being measured.

- Choice of three data storage 
modes:
- spot record, for readings 
without grid coordinates

- multi record, for multiple 
readings at one station

- auto record, for automatic 
update of station number

- output of grid coordinates with 
the designated compass bearing, 
using N, s. E, w descriptors.

combined VLF/wiagnett* 
meter/Gradlofneter system
The OMNI PLUS incorporates the 
capabilities of the OMNI rv "Tie- 
Line" Magnetometer and 
Gradiometer System with the 
ability to measure the VLF 
magnetic and electric fields.
Only one OMNI PLUS is needed to 
record all of the following 
geophysical parameters:

1. The total magnetic field
2. The simultaneous gradient of 

the total magnetic field
3. The VLF magnetic field, 

including:
-the total dip
- the total field strength of 
the VLF magnetic field

- the vertical quadrature, or 
alternately, the horizontal 
amplitude

4. The VLF electric field, 
including:
-the phase angle
- apparent resistivity 

AS an example, at each location 
the OMNI PLUS can calculate and

record in a matter of seconds, 
three VLF magnetic field and two 
VLF electric field parameters 
from two different transmitters, 
a magnetic total field reading 
and a simultaneous magnetic 
gradient reading.

NO Orientation Required
The OMNI PLUS requires no 
orientation, by the operator, of 
the sensor head toward the 
transmitter station. This 
simplifies field procedures as well 
as saving considerable survey 
time, when two VLF transmitters 
are measured, the benefits of 
this time-saving feature are auto 
matically doubled. There is no 
requirement for the operator to 
orient himself and the sensor 
head toward the first selected 
transmitting station and then re 
orient towards the second trans 
mitting station.
Consistent high quality data is 
achieved in the OMNI PLUS due to 
the utilization of three ortho 
gonal sensor coils rather than 
two sensor coils used in 
conventional systems. The 
quality of data is not then 
dependent on the operators 
ability to correctly orient the 
sensor head for optimum 
coupling with the transmitting 
station.
The OMNI PLUS compensates 
automatically for the direction of 
travel along the grid lines as well 
as for the angle of the sensors 
from the vertical plane through 
the use of tiltmeter*.

Three VLF Magnetic 
Parameters Recorded
The OMNI PLUS calculates and 
records in memory the:
- total dip
-total field strength
- vertical quadrature 
The operator has the option to 
substitute the horizontal 
amplitude for the vertical



quadrature. The OMNI PLUS 
calculates each of these 
parameters from the in-phase 
and quadrature measurements 
of all three components.

Automatic Calculation of 
Fraser Filter
The OMNI PLUS automatically 
calculates the Fraser Filter, from 
the dip angle data, regardless of 
the interval between the stations 
along the grid lines. The operator 
no longer has to manually per 
form this mathematical calcula 
tion thereby reducing the pos 
sibility of human error. The 
Fraser Filter algorithm follows es 
tablished conventions.
The operator can choose to out 
put either the total dip or the 
Fraser filtered data, or both.

calculation of Ellipticity
The OMNI PLUS calculates the true 
ellipticity of the VLF magnetic 
field from the measurement of 
the in-phase and quadrature of 
all three components. The 
ellipticity provides more 
interpretative information about 
the anomaly than the dip angle 
and is less influenced by over 
burden shielding.

Automatic correction of 
Primary Field Variations
The OMNI PLUS can be used as a 
base station to monitor primary 
field changes from up to three 
VLF transmitters as well as 
alternately measuring the 
variations in the magnitude of 
the earth's magnetic field. Only 
one OMNI PLUS is needed to 
perform both functions.
The OMNI PLUS base station can 
then automatically correct, by 
linear interpolation, the field 
units for these drift variations in 
the primary VLF and total 
magnetic fields.

Measurement of VLF 
Electric Field
The OMNI PLUS calculates and 
records the apparent resistivity 
and phase angle from the 
measurement of the VLF electric 
field. This VLF electric field 
measurement can be accomplish 
ed by using capadtively or 
resistivelv coupled electrodes at 
spatings of 5,10 or 20 meters.

Other Benefits
* Automatic Tuning

The OMNI PLUS automatically 
tunes up to three VLF trans 
mitters within a frequency range 
of 15 to 30 kHz. once the 
operator has programmed in the 
specific frequencies.

* Base Station 
Synchronization
The OMNI PLUS has a unique 
"count-down" feature which can 
be activated in the field unit 
upon synchronization with the 
base station. The field unit then 
displays and decrements the re 
maining time, in seconds, until 
the base station is scheduled to 
take a measurement The 
operator can obtain a field 
reading at exactly the same time 
as the base station. The sim 
ultaneous field and base station 
measurements significantly im 
prove the automatic correction 
accuracy.

* Automatic "Tie-Line- 
Correction
The OMNI PLUS can automatically 
correct by itself the VLF field 
data for atmospheric variations 
and changes in the primary field 
originating from the VLF 
transmitter. By tieing-badc into 
one or several tiepoints on the 
grid, the OMNI PLUS will

automatically calculate and apply 
the drift measured to the field 
data previously recorded in 
memory. More information on 
this unique "tie-line" method can 
be obtained from page 3 of the 
OMNI IV brochure.

* Notation of Natural and 
Cultural Features
The OMNI PLUS can record natural 
and cultural features unique to 
each grid location. This capability 
eliminates the need for a field 
notebook and provides 
additional information that can 
assist in interpreting recorded 
data.

* Analogue Output
Since VLF as well as magnetic data 
is often easier to interpret as a 
profile plot data collected by the 
OMNI PLUS can be represented in 
analogue format at a vertical 
scale best suited for data 
presentation. The operator can 
selectively output in analogue 
and/or digital format up to 10 of 
the following parameters:
-total dip
- Fraser filtered data
-ellipticity
- VLF total field strength
- vertical quadrature
- horizontal amplitude
- apparent resistivity
-phase angle
- magnetic total field strength
- magnetic vertical gradient

* Computer interface
The OMNI PLUS can transfer un- 

. corrected, corrected or filtered 
data to most computers with a 
RS232C port m some cases, a 
OCA-100 Data communications 
Adaptor may be required. 
Computers with collection 
packages including either "X-ON,
XOFror'ENQ/ACK" 
communications protocol 
formats are also compatible.



Frequency Tuning Range.

Transmitting stations Measured.

Recorded VLF Magnetic 
Parameters ........

. 15 to 30 kHz. with bandwidth of 150 Hz; tuning 
range accommodates new Puerto Rico station 
at 28.5 kHz
up to 3 stations can be automatically measured 
at any given grid location within frequency 
tuning range

Standard Memory capacity.

Display

.. Total field strength, total dip. vertical 
quadrature (or alternately, horizontal 
amplitude)

.. 800 combined VLF magnetic and VLF electric 
measurements as well as gradiometer and 
magnetometer readings

.. custom designed, ruggedized liquid crystal 
display with built-in heater and an operating 
temperature range from -400C to -i- 550C The 
display contains six numeric digits, decimal 
point, battery status monitor, signal strength 
status monitor and function descriptors.

RS232C serial I/O interface ...... 2400 baud rate. 8 data bits. 2 stop bits, no parity
Test Mode ................... .A. Diagnostic Testing (data and programmable

memory) 
B. Self Test (hardware)

Sensor Head ................. .contains 3 orthogonally mounted coils with
automatic tilt compensation

Operating Environmental 
Range...................... -400Cto *550C;

O -10096 relative humidity; 
weatherproof

Powersupply ................ .Non-magnetic rechargeable sealed lead-acid 18V
DC battery cartridge or belt; 18V DC disposable 
battery belt; 12V DC external power source for 
base station operation only.

Weights and Dimensions 
instrument console ......... .2.8kg. 128x150x250mm
Sensor Head................ .2.1 kg. 130dia. x 130 mm
VLF Electronics Module........ 1.1 kg. 40 x 150 x 250 mm
Lead Acid Battery Cartridge ... 1.8 kg. 235 x 105 x 90 mm 
Lead Acid Battery Belt....... .1.8 kg. 540 x 100 x 40 mm
Disposable Battery Belt .-...1.2 kg. 540x100x40 mm

•PreNmbury

EM instruments me. 
4 ThomdHfe Part Drive. 
Toronto. Ontario

Tetat 06 23222 EDA TOR.
CBDOBSu •BvTUnilCflCS VOfuW 
1410425-7800

in USA.
EDA instruments me,
5151 Ward Road.
wneat RUQe. Colorado
USA. 80033
(509422-9112

Printed ki



MAXMIIM I
M

The MaxMin I ground EM System is designed for mineral and water explora 

tion and for geoengineering applications. It is an expansion of the highly popular 

MaxMin II and III EM System concepts. The frequency range is extended to 

seven octaves from four. The ranges and numbers of coil separations are 

ncreased and new operating modes are added. The receiver can also be used 

independently for measurements with powerline sources. The advanced spheric 

and powerline noise rejection is further improved, resulting in faster and more 

accurate surveys, particularly at larger coil separations. Several receivers may 

be operated along a single reference cable.

Mating plug in data acquisition computer and cassette unit are available for 

use with the MaxMin I for automatic digital data acquisition and processing. 

These units are covered in separate data sheet.



MAXMIN I SPECIFICATIONS:

110. 220. 440. 880. 1760. 3520. 
7040 and 14080 Hz. pbs 50/60 Hz 
powerfne frequency [receiver only].

MAX1: Horizontal bop rnode[lransmit- 
ter and receiver col ptanes horizontal 
and coptanar).
MAX 2: Vertical coptanar bop mode 
(Transmitter and receiver col ptanes 
vertical and coptanar].
MAX 3: Vertical coaxial bop mode 
(Transmitter and receiver col ptanes 
vertical and coaxial).
MIN 1: Perpendcutar bop mode 1 
[Transmitter cai ptane Imieuntal and 
receiver col pbne vertical).
MIN 2: Perpendcubr bop mode 2 
(Transmitter col ptane vertical and 
receiver col pbne horizontal).

12.5. 25. 50. 75. 100. 125. 150. 
200.250.300. fc 400 metres [stand 
ard].
10.20.40.60.80.100.120.160. 
200.240 fe320metres(sebcted with 
grid switch inside of receiver).
50.100. 200. 300.400. 5OO. 600. 
800. 1OOO. 1200 GL 1600 feet 
(ootactcd with grid switch inside of 
receiver].

h-Phaee end quadrature components of 
the secondary magnetic field, n It of 
pinuy (uwibiriUBd) field.
ReJd ampftude and/or t* of 5O/60 Hz 
powerfne fieU.

Analog direct readouts on 
penal meters for in-phase. quadrature 
and tifc. and for 50/60HZ ampftude. 
[Addtional dnjtel LFJD readouts when 
usingi the BAG, for wlJchiterfacing and 
cuMrub are provided for pbg-n).

Anabg ivphase and quadrature scabs: 
O±4%. 0±20X. 0±1OO%. switch 
activated. Anabg tik scab: O±75% 
grade. (Digital in-phase and quad. 
0± 102.491).

Anabg •vahase and quadrature D.05% 
to D.5%. anabg t* 1 St grade. [Data* 
•vahBse end quadrature 0.1 %).

±0.05% to ±1* normaV dependhg 
on frequency, col separation Si condi 
tions.

Powerfne'' - comb fittar. continuous 
spherics noise tipping, autnadjusung 
time constant and other fkering.

Receiver signal and

From surface down to 1.5 times col

1760 He 160 AW
3520He BOAW
7040He 40AW

14080 He 20AW

110 He 220 Ami' 
220 He 215 AW 
440 He 210 AW 
880 He 200 AW

Light weight unshbktad 4/2 conductor 
teflon cable for maximum temperature 
range and for mranum fnction. F 
specify cable lengths raqurod.

Voice He provided for l
•ators via the reference cabb.

Four standard 9V batteries (0.5Ah. 
akafne). Life 3O hrs continuous duty. 
toss n cdd weather. Rachargeebb bac- 
tary and charger option avataUe.

d gal typg bad yfrl
12V-13Ah batteries [4x6V*1feAh] n 
canvas bet Optional 12V6Ahfght duty 
belt peck avafebb.

For 11O-12O/220-240VAC. 50/607 
4OO Hz and 12-15VDC supply opera 
tion, automatic float charge mode, 
three charge status nfcator Eyhts. 
Output 14.4V-1.25Anonx

-40to*60dag.C.

8 kg. hcbdhg the two integral ferrite 
cored antemes [9 kg with date acq. 
camp.)

16 kg with standard 12V-13Ah battery
pack.
14 kg with fight duty 1 SVSAh pack.

59 kg pbs weight of reference cabbs at 
2.5 kg per 100 metres pbs other 
optional items if any.

One spare ti-ansmittur battery pack, 
one "fF** transmitter battery *^*argar'. 
two spare transmitter ratrautib con 
necting cords, one spare set recoivor

J

Rpaufimtiuns subject to d

APEX PARAMETRICS LIMITED P.Q Box 818. Uxbridge 
Ontario. Canada LOG 1KO

Telephones: 416-640-6102 
416-852-5875 Cabbs: APEXPARA TORONTO Telex: 06-966625 APEXPARA LJXB
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