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Figure 6. EFFIE AREA GOLD PARTICLE SIZE vs. FREQUENCY DISTRIBUTION
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Figure 7. Generalized stratigraphy within saprolite in the Effie area
and northern Minnesota.

A. Effle Area - Minnesota -~ units found In Rotasonic core
(modified from Smith, 1987).
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Figure 7-1. Pre-late Wisconsinan ice Figure 7-2. Late Wisconsinan Keewatin

movement into northern provenance ice lobes.
Minnesota.
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Figure 7-3. Time-distance diagrams showing relative timing and extent of glacial events in the Effie &
and Ironton areas.
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Figure 10-1. Assay results versus sample number for a) nonmagnetic HMC, and b) silt/clay fractions from till samples. Element scales are

arithmetic. Samples are sorted primarily by drift type, with secondary and tertiary sorts by underlying bedrock type and sample number (drill

hole), respectively. Several samples exhibit multi-element spikes, though not all spikes exceed a [3 x median] estimated threshhold (for examples
see samples labeled on the nonmagnetic HMC plot and compare with Summary Map 3-2). The results for the nonmagnetic HMC and silt/clay components

of the till samples show little correlation, the exception being sample 22352 from drill hole 310. Coincident high assay values could indicate

a source area within a few hundred meters of the drill hole (see section 12.5). Lack of correlation between the assay results for the two components
suggest that the nonmagnetic HMC and silt/clay components of the till samples are derived from different sources and/or have different transport
distances. Whether this inhomogeneity reflects variable mechanical resistance of different mineral varjeties from the same location, or: are a
function of property, local, or regional (ie. transport) variations in drift type, underlying bedrock, or saprolite contribution is difficult to
assess. Interestingly, Koochiching lobe till samples (drift type=21) exhibit uniformly low assays for tungsten and higher than average arsenic assays,
seemingly independent of analytical bias, drill hole location, and underlying bedrock type. This uniformity supports the contention by Martin,

et al. (1988) that the Koochiching lobe till has undergone longer distance transport and homogenization. In the Effie study area, assay results

for the tills do not exhibit noticeable background effects due to variations in underlying bedrock lLithology.
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Figure 10-1 continued
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Figure 11-1.
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Table 1.

The geochemical data is presented in the following ways:

Raw
1.

Stat

~N O

Data

By Drill Hole

a) Information Summary Sheet for each drill hole

b) Listing of All Samples & Sample Media (= Master Sample List)

c) ALl Assay Results within each drill hole

d) Glacial Drift Descriptive Log and Columnar Section (of Genetic
Interpretation)

e) Selected Data plotted on the Columnar Section

f) Heavy Mineral Concentrate Report wW/Gold Grain Data and Gold
Description

By Sample Number

a) Appendix: Master Sample List

b) Appendix: Standards & Replicates

c) Appendix: Saprolites - "wholerock", nonmag, & silt/clay

d) ‘Appendix: Bedrock

istical Data

Distribution Statistics Table, Grouped by Drift Type and Underlying
Bedrock Type, with Suggested Thresholds

Histograms for Selected Elements and Drift Types for Nonmag HMC and
Silt/Clay Fractions

Spectrograms for Two Media, Silt/Clay, and Nonmag (Plots of Element

vs. Sample Number Grouped by Drift Type and Underlying Bedrock
Type)

Table of HMC Data Averaged by Drift Type

Appendix Lists by Sample Media: Sorted by Drift Type
Precision Calcutations

Accuracy Calculations

Geochemical Maps

1.

2.

By element wWwithin sample media: avg. of each till type within each
drill hole (approx. 10 maps)
Overall summary map
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Drilling Statistics

Effie Ironton Average
Area Area Overall Per Hole

# of Holes 23 3 26

Total Footage 4232 578 4810 185

% Recovery

Glacial Drift 85.2 68.9 83.4

% Recovery Saprolite-

Weathered Rock 80.3 60.5 75.2

% Recovery Bedrock 82.6 100 85.5

% Recovery ALl 84.9 66.9 83.0

% Recovery :

1st bDrill Operator 93.1 - 93.1

% Recovery 2nd or

Replacement Drill Operator 52.8 66.9 61.6

Footage Recovered/Footage 3309 329 3638

Drilled Glacial Drift 3882.5 477 4359.5

Footage Recovered/Footage Drilled 167.5 44,5 212

Saprolite - Weathered Bedrock 208.5 73.5 282

Footage Recovered/ 116.5 27.5 144

Footage Drilled Bedrock 141 27.5 168.5

Footage Recovered/Footage Drilled 3623.5 - 3623.5

1st Drill Operator 3891 3891

Footage Recovered/Footage Drilled 180 386.5 566.5

2nd or Replacement Drill Operator 341 578 919

% Chose not to sample due

to time/cost restraints 8.6 13.2 9.2

Drilling Time (Hours) 264 33.3 297.3 1.4

Mobilization Time (Hours) 12.5 4.3 16.8 .6

Abandonment Time (Hours) 39.5 4.3 43.8 1.7

Estimated Down Time (Hours) 9 1 10

- e e e O e e e DOm0 O

and

Ficld Operations

Data Summary.

Effie lronton Average
Area Area Overall Per Hole

Estimated Time for Loading/

Unloading Core (Hours) 17.3 2.3 19.6 .8

Time Driving Core to

Drop Off Location (Hours) 34.5 4.5 39 1.5

# of Boxes 1244 103 1347

# of Pallets 40 4 44

Average # of Boxes

per 200 Foot Hole 70.8 51 69.2

Average # of

Pallets per Hole 1.8 1.3 3

# of Samples 194 37 231

# of Holes

Completed to Bedrock 16 2 18

# of Holes

Completed to Saprolite 3 0 3

% Success to Bedrock 69.5 66.6 69.2

# of holes greater than

300 feet stopped by choice/cost 6 1 7

Notes

1. Estimated wWater consumption for one day is 4000 gallons.

2. Estimated number of DNR samplting crew mandays is 100.

3. DNR Field Crew: D. Martin, T. Pastika, D. Cartwright, and P.
4 . Drilling Contractor: North Star Drilling, Little Falls,

5. Contracted Drilling Costs: $ 136,360 total - $28.35 per

Geiselman

foot

Minnesota

overall

(including all bonding, drilling, abandonments, and mobilization)
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Table 3. A list of the geologic units encountered in the Effie areca Rotasonic dritl
cores, and also the sample media we used. At the bottom of the table is an
example of how the data can be divided into the subpopulations necessary
for interpretation. The computer data is designed to permit this type of
review.
No. of .
I. Glacial prift Samples Footage No. T
A. Stratigraphic Packages of Glacial Drift Analyzed Drilled Samples
- - ; Analyzed
1. Late-Wisconsin 2 silt/cl f i f 2k i drill
. . t
a) Koochiching lobe: Keewatin source from W-NW t; t/' ay ra:tlon rom b 9 6322081 e ant core sample
1Y till o e e s 2Y 1368 a Mfs Sa:: ‘?°tagefas i_“ef e .. e
2) outwash, lake sediments, etc. e e e e e 0 622.5 a 1nus mtcron raction for Au, g an ¢ assays - (247
. b) clay fraction for Cu, Pb, Zn, As, Sb and oTher
b) Rainy lobe: Labradorean source from NE
. elements . . . o« . e e e e e e e e e e e e e e e e 154
1y  till o . o Lo e e e e e e e e e e e e e e 51 411.5 y A Lyti ) fability test L
c variabili est samples
2) outwash, lake sediments, etc. e e e e e e 10 631 natytica . ar 4 P )
. . {11 analytical reference standards . . . . . . . . . 80
2. Intergtacial Sediments . . . . . . .+ « « « .« .+ o o . . 0 30 g
. . s [2] replicate samples . . . . . .« . .« .« « .« . . . . 11
Pre-Late Wisconsin, Undivided
. . . [3] clean quartz blank samples . . . . . . . . . . . 5
a) MWinnipeg tobe: Keewatin source from W-NW 8 Weath d Bed y
Y T % U K ¢ 111.5 : 1” Ne‘"e, etf°°HMc
2) outwash, lake sediments, etc. . . . . . . . - 3 138.5 : [:"’“agne e
b) old Rainy lobe: Labradorean source from NE 2] asizys o e 17
1 Y < 19 177.5 [3) g? g:aln-counts t. o e 17
2) outwash, lake sediments, etc. e e e e e e e 17 392 , :‘ 1 m\rlwer:M point counts . . . . . . . . . . . o ... 1;
Subtotal 139 3882.5 3. s??njz:c fC .t: e e e e e e e e e e e e e e e e e I
B. Weathered Bedrock from Cretaceous(?) 4 ";h L ayk“rac loz L ' ) . 8
. .. . . . r al sample analysis . . . . . . . . . .
1. Pisolitic Laterite - observed in Becker County DDH1-2 0 5 X oteroc ° ° 'p 4 ) .
. . . 5. Mineralogy of selected intervals by x-ray diffraction . 20
2. Reworked Saprolite - observed in Effie samples 4 15 c Bed K
. roc
3. Kaolinitic Saprolite - observed in Effie samples 7 26 3 Total ) ol v L i f inter | . 20
. ) .
4. saprolite R 21 167.5 : o a. ?amp.e who Tr ck analysis of interval composites
Subtotal 32 208.5 - Special vein samples
C. Fresh Bedrock 111 . L PR . ¢ sub Lati
. X u
1. Metasedimentary rocks (1 core or DH) 2 - 1 amilf ° evw:;co f: poputa ;Tn ted Ceh . datafil
2. Granite, granodiorite (7 cores or DH's) 9 - : 263 Eonmag 90 assays ccated Wi th computer atatite
3. Schist-rich migmatite (1 core or DH) 1 - 2 iy é ::mag)é Lati ¢ h b List of Ly th
. ove Llis
4. Mixed volcanic/clastic rocks (2 cores or DH's) 4 - f1n OlZ ;u.popr Z 1:?llroT i @ drife t et on E ?Se old
rom i so on dri e nu
5. Ultramafic-intermediate volcanic rocks (3 cores or DH’s) 4 - . i ainy tobe s v ype number or
. . Rainy till, only DT = 51).
6. Volcaniclastic rocks (3 cores or DH’s) . 5 - . . -
3. Find the smaller tist of only those from underlying bedrock
Subtotal 25 141 ) ¢ ¢ di ) d . d l /el e K
v
Total 179 4232 (ypei o medasT 1menbsdan kmlxe fo c::1c ? 2541c rocks
s r o = .
Ir. Sample Media .or. en ?n ertying be O? ype r ) .
A Glacial Drift 4, Within this small population, a threshotd can be estimated
. a
) L. or the median value can be calculated for any element.
1. Heavy mineral concentrates (greater than 3.3 specific
gravity) from 7-11 kg of composite drill core sample
a) Nonmagnetic fraction
{11 assays e e e e e e e e e e e e e e e e e 146
[2]) gold grain counts & descriptions . . . . . . 152
{3] mineral point counts e e e e e e e e 72
(41 replicates e e e e e e e e e e e e e e 14
by Magnetic fraction
[1] assays e e e e e e e e e e e e e e 75
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Table 4.

A

10.

1.

12.

13.

14,

* @ T @

A list of types of data available for review, manipulation, and
interpretation. This data has been set up on computer files to be
sorted by drill hole, drift type, sample fraction, or underlying

bedrock type to contrast and compare the following items.

Data Description

Gold grain count normalized to 10 kg tillt sample.

Description of gold grain size and abrasion.

Calculated Nonmag HMC gold assay based upon the gold grain sizes in a
theoretical 15 gm HMC.

The nonmag HMC assays.

The nonmag HMC wt.

The bulk sample gold content calculated from the nonmag HMC weight and
assay.

The silt/clay assays.

The magnetic fraction HMC wt. and the ratio of nonmag wt./mag wt.

Description of glacial drift sample.

The wt.% of sand, silt, and clay.

The Columnar section has 8 graphs accompanying it.

Saprolite assays, including nonmag HMC, mag HMC, silt/clay, and total
sample.

The wt. % of +10 mesh rock chips and the lithologies (see HHC
Reports).

Selected special mineralogy examinations.

3.

10.

1.

12.

14 .

Discussion
Can compare to other samples of same population.

Check for short distance of glacial transport. Averill (1988) suggest
+10 gold grains/10 kg, delicate or irregular, most less than 50 ums,
and reproducible KMC assays near 1000 ppb Au.

& 4. I1f the actual assay of gold is much higher than predicted, other
possible explanations or uncounted gold grains should be considered.
Three most common pathfinders are #1 = As, #2 = Cu, #3 = Pb (Averills,
1988).

Unusual accumulations of sulfides or other heavy minerals are
indicated. Can calculate the original bulk sample equivalent metal
value to normalize for variations in weight of original sample and in

concentrate.

The calculated bulk sample assay removes the variation due to HMC
weight, but does not account for losses during drilting and
concentration. The calculation normalizes the data to permit quick
recognition of real patterns.

Probably indicate anomalies within a few hundred meters of source
(Lehmuspelto, 1987), or maybe complex hydromorphic anomaly.

Unusual accumulations of magnetite may indicate iron formation nearby
or a placer-effect. Unusual depletion could indicate magnetite-
destructive alteration such as carbonatization or of weathering.

Does it have indications of subglacial vs. supraglacial origin?

Is an occurrence being diluted more (or less) than comparative
samples? The heavy minerals come primarily from the -250 micron
fraction. Thus, if more of this size fraction is present, one expects
more heavy minerals to be available. Similarly, a higher percentage
of silt in the silt/clay fraction could dilute an otherwise anomalous
gold content. Further, contrast each till sample within the hole,
between holes, and to other drift types to interpret the content of
tocal bedrock (or saprolite) in the drift sample.

Seek trace element fingerprints that coutd further subdivide the
stratigraphy to help narrow down the correlation to bedrock in up-ice

direction.

Has the till incorporated underlying or up-ice saprolite that raises
(or ltowers) the trace element content? Note the unusual HMC magnetic
fraction trace element content for saprolite that could be useful to

estimate the saprolite presence.

Examine the rock chips under a binocular microscope to classify them.

Look for alteration. Assay some if appropriate.

Seek cvidence of hydrous iron oxides of saprolite origin that may be

scavenging trace metals.

TEEER




Table 4.

B. Summary of a suggested approach to follow-up work in this areca dirccted
at-gold exploration.

6 b o D

Sample Drift ‘ Identify
o e Gold

Identify
Mineralogy

Grains Fingerprint

1. Drilling of selected targets.
Collection of till samples from lower 100 feet of drill hole.
Identification and separation of samples by drift type.

2. Composite till samples (greater than 8 kg) processed for heavy
mineral separation, gold grain count & description, and limited
analyses. Magnetic fraction and rock fragments saved.

3. Mineralogy is the key to source identification and the process of
tfacing dispersal trains back to a source. Limited to those
samples with a significant number of gold Qrains or unexplainable
high gold assays.

a) Perform a series of microscopic examinations of rock type and
mineralogy.

1) Examine the +10 M rock fragments to identify lithologies
and alteration, or clues for saprotite. :

2) Fingerprint the dispersal train in the glacial drift and
the bedrock source by unusual metal ratios or more Llikely
unusual minerals presentf

3) Examine the magnetic fraction and assay it to seek clues to
mineralization event and to fingerprint both source and
till layer.

4) If necessary, microprobe selected minerals to verify that
the anomalous till samples match to the bedrock source when
it is found.

5) Assay the silt/clay fraction since this anomaly is usually
within a few hundred meters of source (Lehmuspelto, 1987).
Fine-grained laterite gold may be present.

6) Other indicators such as native copper or marcasite or
microconglomeratic gold grains (Maurice, 1987) can be used
in this interpretation. Laterite gold may be directly over
the source or maybe downslope or a long distance placer.

b) Submit adjacent samples (example - gravels) for HMC and gold
grain counts, if not previously analyzed.
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Table 5. Summary arithmetic averages of gold grains, nonmagnetic heavy mineral concentrate (HMC) weight

and magnetic HMC weight. The data is sorted by drift type and has been normalized to a 10
kilogram total sample weight. -
Median
Number Avg.
Total Gold Gold Ratio
Drift No. of No. Grains Grains Nonmag Mag(g) Wt. non-
Type Samples Gold per per (g)per per mag:wWt.
No. Drift Type Anal . Grains Sample 10 kg 10 kg 10 kg mag
11 Rainy lobe till 51 132 1 2.7 28 .1 8.0 3%:1
21 Koochiching lobe till 29 25 0 1.0 15.5 5.7 3:1
51 old Rainy lobe titl 20 88 2 4.7 32.3 8.2 421
61 Winnipeg lobe till 10 12 i 1.1 22 .4 5.8 41
40's Saprolite 15 4 0 0.3 11.1 1.3 9:1
10 Rainy lobe silty sand 1 1 - 1.1 22.9 3.9 6:1
12 Rainy lobe gravel 1 0 - 0 8.0 1.3 6:1
13 Rainy lobe gravelly sand 5 29 6.9 30.8 8.1 b1
14 Rainy lobe mgr-vcgr sand 2 3 - 2.0 40.8 9.7 41
15 Rainy lobe vfgr-fgr sand 1 0 - 0 27.6 6.8 421
50 old Rainy lobe silty sand 2 9 4.7 31.2 8.1 4:1
52 old Rainy lobe gravel 2 1 0.7 19.9 6.0 3:1
53 old Rainy lobe gravelly sand 3 7 - 2.0 21.3 4.7 5:1
54 old Rainy lobe mgr-vecgr sand 4 7 1.9 28.3 7.8 4:1
55 old Rainy lobe vfgr-fgr sand 2 1 - 0.6 35.4 10.4 3:1
58 old Rainy mixed, till + other 3 3 1.3 57.9 5.6 10:1
60 Winnipeg lobe silty sand 2 1 0.5 36.8 12.1 3:
68 Winnipeg lobe mixed, till
+ other 2 24 - 12.5 L4 .2 13.7 6:1
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Table 6. Medians, population data, and [3 x median] for the subpopulations and
2 sample media. See also histograms and probability plots in Appendix 10-1.

Rainy Lobe Till

old Rainy Lobe Till

Koochiching Lobe Till

Winnipeg Lobe Till

Drift Type = 11 Drift Type = 51 Drift Type = 21 Drift Type = 61
Total Samples n=>51 n=19 n =29 n =10
No. Drill Holes dh = 15 dh =8 dh = 14 dh =5
Represented
Underlying Bedrock Granite Greenstone Granite Greenstone Granite Greenstone Granite Greenstone
No. of Samples 29 22 15 4 13 16 4 6
No. Drill Holes 8 7 5 3 7 7 3 2
Represented
Gold Grain Count
Nonmag HMC
Median 1.2 2.3 2.4 0 0 .9 0 .9
Low 0 0 0 0 0 0 0 0
High 7.8 11.5 9.2 14.4 2.5 6 1 5.3
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 3.6 6.9 7.2 0 0 2.7 0 2.7
No. of Assays > (3 x Median) 9 3 2 2 5 2 1 1
Note 1: Gold grain counts are normalized to gold grain counts per 10 kg sample.
Note 2: Additional gold grain count (sample #22589) not included with Old Rainy Till
(DT = 51) data set. Analysis for #22589 consists of gold grain count only, no other assay results.
Au (ppb)
-63um fraction
Median 2 5/8 5/8 5/8 2 1 1 1
Low <1 <1 <1 <1 <1 <1 <1 <1
High 21 8 3 3 6 25 3 15
No. > detect. 19 8 4 2 8 8 2 3
3 x Median 6 2 2 2 6 3 3 3
No. of Assays > (3 x Median) 4 4 1 1 0 3 0 2
Nonmag HMC .
Median 77 113 97 44 89 115 8 45
Low 5 5 5 7 8 5 5 6
High 895 27500 550 345 2310 1090 62 136
No. > detect. 29 22 15 A 13 16 4 6
3 x Median 231 339 291 132 267 345 24 136
No. of Assays > (3 x Median) 9 6 3 0 3 6 1 1
Note: Assayed elements with median values less than the detection limit
have been assigned numerical values of 5/8 of the detection limit
(e.g. 1f median is less than the detection limit, say <2 ppm, then
the assigned median value would be 10/8 or 1.2).
As (ppm)
-63um fraction
Median 5/8 2 5/8 2 3 3 5/8 2
Low <1 <1 1 2 2 2 1 <1
Kigh 3 3 7 2 5 4 5 3
No. > detect. 28 21 15 4 13 16 4 5
3 X Median 2 6 2 6 9 9 2 6
No. of Assays > (3 x Median) 1 0 1 0 0 0 2 0
Nonmag HMC
Median 29 23 24 32 54 41 45 38
Low 18 10 <2 2 22 16 8 16
High 48 130 54 53 120 120 100 64
No. > detect. 29 22 14 4 13 16 4 4
3 x Median 87 69 72 96 162 123 135 114
No. of Assays > (3 x Median) 0 1 0 0 0 0 0 0
W (ppm)
-63um fraction
Median 8 2 6 9 5/8 5/8 5/8 5/8
Low <1 <1 <1 <1 <1 <1 <1 <1
High 28 25 17 23 7 3 14 3
No. > detect. 24 12 10 4 7 6 2 3
3 x Median 24 6 18 27 2 2 2 2
No. of Assays > (3 x Median) 1 11 0 0 4 1 1 2
Nonmag HMC
Median 9 20/8 20/8 20/8 20/8 20/8 20/8 20/8
Low <4 <4 <4 <4 <4 <4 <4 <4
High 100 290 69 1400 15 16 330 <4
No. > detect. 15 14 5 1 1 3 1 0
3 x Median 27 7.5 7.5 7.5 7.5 7.5 7.5 7.5
No. of Assays > (3 x Median) 5 7 5 1 1 3 1 0
Cu (ppm)
-63um fraction
Median 43 48 49 52 38 36 38 34
Low 24 35 40 43 27 14 35 33
High 68 100 110 61 110 56 44 42
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 129 144 147 156 114 108 114 102
No. of Assays > (3 x Median) 0 0 0 0 0 0 0 0
Nonmag HMC
Median 58 57 50 53 98 84 56 68
Low 43 21 26 40 57 59 49 51
High 358 1787 92 324 142 159 68 131
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 174 171 150 169 294 252 168 204
No. of Assays > (3 x Median) 3 1 0 2 0 0 0 0

Table 6 continued on next page
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Table 6 (continued from previous page).

Pb (ppm)
-63um fraction

= Median 8 6 8 6 10 10 8 8
Low <2 4 6 2 8 6 8 6
i High 16 12 22 6 12 20 12 12
3 No. > detect. 28 22 15 A 13 16 A 6
3 x Median 24 18 24 18 30 30 24 24
% No. of Assays > (3 x Median) 0 0 0 0 0 0 0 0
Nonmag HMC
Median 25 30 34 32 35 43 33 178
Low 8 18 24 29 26 22 17 43
High 44 99 147 43 152 854 47 695
No. > detect. 29 22 15 4 13 16 4 6
Q 3 x Median 75 90 132 96 105 129 99 544
No. of Assays > (3 x Median) 0 1 1 0 1 2 0 1
Zn (ppm)
-63um fraction
Median 90 90 97 97 84 93 90 78
Low 70 76 90 Tl 73 71 110 71
High 130 120 140 120 120 120 589 95
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 270 270 291 291 252 279 270 234
No. of Assays > (3 x Median) 0 0 0 0 0 0 0 0
Nonmag HMC
Median 115 113 115 120 171 155 128 147
Low 98 103 66 102 121 118 125 - 137
High 167 216 136 192 285 365 460 342
No. > detect. 29 22 15 4 ) 13 16 4 6
3 x Median 345 339 345 360 513 465 384 441
No. of Assays > (3 x Median) 0 0 0 0 0 0 1 0
Ni (ppm)
-63um fraction
Median 47 50 49 53 35 36 38 32
Low 20 36 30 47 17 26 22 20
High 63 160 65 68 54 57 53 95
No. > detect. 29 22 15 4 13 16 4 6
@ 3 x Median 141 150 147 159 105 108 114 96
No. of Assays > (3 x Median) 0 1 0 0 0 0 0 0
Nonmag HMC
Median 100 87 74 71 118 94 68 76
Low 59 63 30 54 60 1 61 72
High 138 627 95 146 210 120 81 163
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 300 261 222 210 354 288 204 228
% No. of Assays > (3 x Median) 0 2 0 0 0 0 0 0
Cr (ppm)
-63um fraction .
ﬁ Median 90 90 100 80 44 60 66 68
Low 46 64 4 78 24 44 46 62
High 160 160 110 130 90 98 120 80
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 270 270 300 240 132 180 198 204
. No. of Assays > (3 x Median) 0 0 0 0 0 0 0 0
Nonmag HMC
Median 330 360 . 320 280 360 290 370 390
- Low 150 160 250 190 220 260 170 280
- High 470 1600 420 460 570 440 520 650
No. > detect. 29 22 15 4 13 16 ‘ 4 6
3 x Median 990 1080 960 840 1080 870 1110 1170
No. of Assays > (3 x Median) 0 1 0 0 0 0 0 0
Co (ppm)
-53um fraction
Median 19 19 20 22 1" 14 14 15
Low 15 14 17 16 8 10 12 14
High 29 28 32 31 19 21 18 17
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 57 57 60 66 33 42 42 45
No. of Assays > (3 x Median) 0 0 0 0 . 0 0 0 0
Nonmag HMC ‘
Median 59 54 49 67 48 39 42 28
Low 34 36 23 66 33 32 41 26
High 170 120 68 230 86 71 58 67
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 177 162 147 201 144 117 126 84
No. of Assays > (3 x Median) 0 0 0 1 0 0 0 0
Fe (%) _
-63um fraction
Median 4.46 4.17 5.17 5.44 4.54 4.87 5.57 5.18
Low 3.29 3.1 3.28 4.45 2.81 3.88 5.48 2.98
High 7.51 7.78 8.22 5.82 5.01 6.49 5.73 6.26
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 13.38 12.51 15.51 16.32 13.62 14.61 16.71 15.54
No. of Assays > (3 x Median) 0 0 0 0 0 0 0 0
Nonmag HMC
Median 16.9 16 18 22 20 12.6 19 131
Low 11 1 11 21 12 11.5 1" 12.1
High 22.7 19 24 23.9 22.8 25.5 27 25.7
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 50.7 48 48 66 60 37.8 57 39.3
No. of Assays > (3 x Median) 0 0 o] 0 0 0 0 0
Mn (ppm)
-63um fraction
Median 280 390 400 390 310 350 380 350
L?H 150 240 260 350 230 250 370 260
High 400 330 480 440 430 450 430 460
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 840 1170 1200 1170 930 1050 1140 1050
No. of Assays > (3 x Median) 0 0 0 0 0 0 0 0
Nonmag HMC
Median 6730 5490 5790 6160 6350 7910 4250 8450
Lc_w 4260 4620 4770 4700 3680 5060 3400 6080
High 11850 14420 9790 9190 9810 22311 8070 9030
No. > detect. 29 22 15 4 13 16 4 6
3 x Median 20190 16470 17370 18480 19050 23230 12750 25350
No. of Assays > (3 x Median) 0 0 0 0 0 0 0 8}




Table 7. Assay results for analytical standards and blanks. Precision % values are in percent. +/- values are in ppm,
with the exception of Fe (Wt%) and Au (ppb). (after Garrett, 1969).

SO-1 (CANMET soil standard)

Preferred
values N/A N/A N/A N/A N/A N/A N/A N/A 879 61 21 146 94 160 32 6.00 890
Sample Au Ag As Sb Se Bi W Mo Ba Cu Pb Zn Ni Cr Co Fe Mn
22320 -1 <0.2 1 <1 <1 <2 1 <2 892 44 8 120 53 140 22 6.03 360
22§AO -1 <0.2 1 <1 <1 <2 <1 <2 927 53 8 130 64 140 22 6.21 360
22360 -1 <0.2 1 <1 <1 <2 <1 <2 907 54 4 120 58 120 20 6.13 350
22381 -1 <0.2 <1 <1 <1 <2 1 <2 881 49 8 110 53 110 19 5.92 340
22402 -1 <0.2 1 <1 <1 <2 <1 <2 909 57 6 130 64 160 24 6.12 390
22422 -1 <0.2 <1 <1 <1 <2 3 <2 908 52 8 180 58 130 19 6.10 380
22441 -1 <0.2 <1 <1 <1 <2 2 <2 882 58 6 110 62 150 23 6.07 400
22461 -1 <0.2 1 <1 <1 <2 <1 <2 929 51 6 120 55 120 20 6.22 380
22479 -1 <0.2 1 <1 <1 <2 1 <2 909 55 8 140 51 130 21 6.04 410
22500 -1 <0.2 <1 <1 <1 <2 <1 <2 877 55 6 140 56 150 20 6.16 420
22520 -1 <0.2 1 <1 <1 <2 <1 <2 862 51 6 130 48 140 19 6.05 410
22541 -1 <0.2 1 <1 <1 <2 <1 2 928 61 10 150 88 170 20 6.40 97
22562 <1 <0.2 3 <1 1 <2 7 <2 688 62 2 120 78 80 18 6.05 99
Mean N/A N/A 1 N/A 1 N/A 3 2 885 54 7 131 61 134 21 6.12 338
+/- N/A N/A 1 N/A 0 N/A 4 0 118 9 4 36 21 44 3 22 206
Precision
% N/A N/A 101 N/A 0 N/A 168 0 13 17 59 27 35 33 16 3.60 61
FER-2 (CANMET iron formation standard)
Preferred
Values N/A N/A 2? 0.7? N/A N/A N/A 37 240 45 11?2 45 21 47 7 27.53 929
Sample Au Ag As Sb Se Bi W Mo Ba Cu Pb Zn Ni Cr Co Fe Mn
22501 -1 <0.2 1 <1 <1 <2 1 <2 220 35 <2 33 8 34 3 26.48 190
22540 -1 <0.2 1 <1 <1 <2 1 <2 229 36 <2 30 5 32 3 26.37 102
22590 <5 <5 <2 1 <0.1 4 <4 8 430 37 <1 48 19 56 6 31.70 842
22592 <5 <5 A 1 <0.1 3 <4 6 320 36 <1 46 18 61 8 34.20 803
22594 <5 <5 4 1 <0.1 4 <4 9 320 41 <1 50 17 58 8 32.80 852
Mean N/A N/A 3 1 N/A 4 1 8 304 37 N/A 41 13 48 6 30.31 558
+/- N/A N/A 3 0 N/A 1 0 2 149 4 N/A 16 " 25 4 6.41 662
Precision
% N/A N/A 118 N/A N/A N/A 0 0 49 1" N/A 39 84 51 79 21.14 119
GTS-1 (CANMET gold tailings standard) $
Preferred
Values 346 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 6.00 N/A %
Sample Au Ag As Sb Se Bi W Mo Ba Cu Pb in Ni Cr Co Fe Mn
22382 -1 <0.2 30 <1 <1 <2 17 <2 963 87 32 160 7 82 24 6.02 600 ig»
22423 -1 <0.2 31 <1 <1 <2 17 38 966 90 32 160 75 100 25 5.93 640 ;
22460 -1 <0.2 30 <1 <1 <2 15 40 995 87 33 160 76 100 23 6.02 660 %
22591 380 <5.0 62 2 0 4 37 37 910 91 29 174 94 200 25 6.30 1247
22593 360 <5.0 64 2 0 3 38 38 920 92 32 177 97 200 24 6.10 1241 .
22595 377 <5.0 62 2 0 3 35 35 880 99 33 178 94 200 24 6.10 1300 @
Mean 186 N/A 47 2 0 27 38 939 91 32 168 85 147 24 6.08 948 o
+/- 366 N/A 32 0 0 1 20 3 76 8 3 16 21 105 1 22 619 %
Precision
% 197 N/A 68 4 0 28 76 8 8 9 8 10 25 71 6 3.70 65 &
Qtz. Sand %
Sample Au Ag As Sb Se Bi W Mo Ba Cu Pb Zn Ni Cr Co Fe ppm Mn gg
22380 -1 <0.2 <1 <1 <1 <2 1 <2 17 <1 2 <1 10 <2 <1 317 2 &
22424 -1 <0.2 <1 <1 <1 <2 2 <2 11 <1 <2 <1 <1 <2 <1 527 2
22459 -1 <0.2 <1 <1 <1 <2 <1 <2 18 <1 <2 <1 <1 <2 <1 316 2
22499 -1 <0.2 <1 <1 <] <2 <1 <2 13 <1 <2 <1 <1 <2 <1 280 10
22539 <1 <0.2 <1 <1 <1 <2 <1 <2 20 1 10 1 6 <2 1 941 "
Mean N/A N/A N/A N/A N/A N/A 2 N/A 16 1 6 1 8 N/A 1 476 5 @
+/- N/A N/A N/A N/A N/A N/A 1 N/A 6 0 8 0 4 N/A 0 487 8
Precision @
% N/A N/A N/A N/A N/A N/A 65 N/A 41 0 131 0 49 N/A 0 102.17 152 i
N/A = not available, or not calculated ,
-1 = not analyzed @
<1 = less than detection limit of 1




Silt/Clay Replicates

Table 8. Test of total variability as reflected by 11 pairs of separate core splits.
processed to separate the silt/clay and the nonmagnetic HMC fractions and analyzed with
the same methods as all the other samples.

These were

Calculated precision values are for the 95%

confidence interval (adapted from Garrett, 1969).

-63um  -63um Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay
é%% Sample Au Ag As Sb Se Bi W Mo Ba Cu Pb Zn Ni Cr Co Fe Mn
Precision % N/A N/A 69 N/A N/A N/A 187 N/A 29 47 45 40 37 49 19 39 169
@ 22334 <1 <0.2 1 <1 <1 <2 5 <2 687 33 8 77 37 94 17 4,26 270
5% 22553 <1 <0.2 2 <1 <2 8 <2 648 59 12 110 80 110 17 5.35 87
’ 22429 <1 <0.2 1 <1 <1 <2 1. <2 613 51 10 110 49 100 20 5.32 380
22554 <1 <0.2 IA <1 1 <2 1 <2 571 58 12 120 86 96 16 4£.91 83
22434 3 <0.2 2 <1 <1 <2 2 <2 553 51 8 100 54 90 20 5.41 390
22555 <1 <0.2 3 <1 <1 <2 12 <2 548 86 12 120 96 140 20 8.87 133
22437 <1 <0.2 3 <1 <1 < 1 4 549 80 32 85 57 130 22 9.24 600
22556 <1 <0.2 2 <1 2 <2 2 <2 591 48 42 110 75 100 20 4.95 80
22453 <1 <0.2 2 <1 <1 <2 1 <2 581 40 6 90 42 82 17 5.31 400
22557 <0.2 3 <1 <1 <2 18 <2 594 35 10 41 67 96 15 5.14 60
22456 <1 <0.2 4 <1 <1 <2 16 6 579 57 12 45 37 160 15 5.83 220
@ 22558 <1 <0.2 2 <1 <1 <2 5 <2 655 51 8 110 73 96 9 4.96 82
22463 <1 <0.2 2 <1 <1 <2 1 <2 666 36 10 95 42 78 16 4.31 370
22559 2 <0.2 2 <1 <1 <2 6 <2 608 64 10 120 80 120 16 5.20 88
. 22473 <1 <0.2 1 <1 <1 <2 6 <2 612 52 8 120 49 100 22 5.44 440
22560 <1 <0.2 2 <1 <1 <2 5 <2 522 58 10 120 81 110 21 5.39 83
22478 <1 <0.2 1 <1 <1 <2 7 <2 530 &7 8 100 41 76 18 5.57 370
22561 -1 <0.2 1 <1 <1 <2 2 <2 917 57 10 130 109 150 18 6.05 95
7 22509 <1 <0.2 3 <1 <1 <2 9 <2 637 45 6 110 47 68 16 5.79 460
éi% 22563 <1 <0.2 4 <1 <1 <2 3 <2 489 48 12 96 59 50 17 5.82 93
@%% 22528 <1 <0.2 4 <1 <1 <2 1 <2 450 36 14 91 40 46 14 5.75 440
22564 <1 <0.2 4 <1 <1 <2 3 <2 489 48 16 96 59 50 17 5.82 93
" Normagnetic HMC Replicates
@ Sample Au Ag As Sb Se Bi W Mo Ba Cu Pb Zn Ni Cr Co Fe Mn
Precision % 205 N/A 58 80 21 N/A 39 61 98 21 51 11 15 28 25 26 31
22344 212 <5 30 1 1 <1 15 2 200 61 21 124 112 300 49 14.60 1
22553 1400 0 26 <0.2 0 <1 4 2 200 50 26 109 86 320 58 16.00 1
22429 335 0 28 <0.2 0 <1 <4 2 200 50 106 110 T4 360 52 18.00 1
22554 <6 0 31 <0.2 0 <1 <b 3 200 45 61 105 78 340 49 17.00 0
22434 75 <0.1 30 <0.2 1 <1 <4 2 200 56 32 106 77 220 - 45 12.00 1
22555 333 0 42 0 1 <1 <4 2 200 57 33 113 78 360 57 17.00 1
22437 <13 <0.1 <2 <0.3 <0.1 <1 <4 <1 600 22 50 117 38 380 21 17.00 1
22556 <1 <0.1 12 <0.2 <0.1 <1 <4 <1 200 30 52 119 40 470 32 20.00 1
22453 54 9 <0.2 <0.1 <1 <4 <1 <200 26 35 118 71 420 37 15.00 0
22557 171 <0.1 7 0 <0.1 <1 <4 <1 <200 27 41 122 69 350 31 13.00 1
22456 325 <0.1 14 1 0 <1 <4 2 <200 35 37 96 54 280 29 13.00 1
22558 <5 0 15 <0.2 <0.1 <1 <4 2 <200 28 36 90 56 310 28 12.00 1
22463 113 <0.1 27 <0.2 0 <1 <4 3 <200 38 25 117 64 360 46 17.00 1
22559 296 0 27 0 0 <1 <4 <1 360 39 26 102 70 360 46 16.00 1
22473 143 0 34 <0.2 0 <1 69 4 490 57 24 112 75 320 54 16.00 1
22560 72 0 28 1 1 <1 100 2 <200 68 28 130 77 220 44 13.00 1
22478 128 <0.2 16 0 0 <1 22 3 <200 49 39 120 67 390 49 20.00 1
22561 28 <0.1 13 1 0 <1 34 2 <200 51 37 125 65 310 35 13.00 1
22509 <5 <0.1 21 1 0 <1 <b 3 <200 36 12 112 M 300 47  22.00 0
22563 206 <0.1 17 1 o] <1 <4 1 <200 26 10 107 N 230 40 18.00 0
22528 505 0 140 2 1 <1 18 16 <200 38 18 100 76 270 33 19.00 0
22564 86 0 96 1 1 <1 17 12 <200 31 22 113 79 250 37 16.00 0

2

N/A = not available, or not calculated
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Table 11. This table shows the variation in mineralogy of selected saprolite samples.

NO NO
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\
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An x—ray diffraction pattern was run on each sample with identical instrument parameters and the results graphed
to compare the relative amounts of each mineral between samples. For each mineral, a specific peak is selected

‘and the sample with that highest peak is assigned 100%. Every other sample is compared to that peak height.

The results are semi—quantitative. For each mineral, relative variations between samples (and thus between
drill holes) are shown by looking down columns. The mineralogy of each sample is shown by lookKing across rows.

e PO

SUMMARY:
MINERALS IN OB DH
RELATIVE ABUNDANCE NO.
MONT. 313
FELDSPAR, CALCITE 303
QUARTZ : 319
FELDSPAR, QUARTZ 320
MICA, CHLORITE, TALC 32€
KAOLINITE, QUARTZ 327

GOETHITE, HEMATITE,
TALC, KAOLINITE, MONT. 329

~— ONLY SAMPLE
CONTAINING PYRITE

<~ ONLY SAMPLE
CONTAINING GIBSITE

KAOLINITE, GOETHITE, 1-2
HEMATITE, SIDERITE, TALC
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1988 Seismic Depths Compared With Drill Depths

Table 13:

SITE LOCATION DRILL DEPTHS SEISHIC DEPTHS PERCENT SEISHIC DEPTHS PERCENT

SAPROLITE BED ROCK UITHOUT HHMO DIFF. WITH NHMO DIFF.

\\
Q08-301 SE1/4 SWis/4a S. 2S5, TH61IN, R286V 87 FT. S1 FT. 85 FT. 1421 FT. -1 % 59 FT. 117 FT. +~29 =%
0B-302 NE1/4 NEi/4 S. 35S, T62N, R2SW - 76 79 as 205 -17 109 193 ~38
0B-303 NW1/4 NW1/4 S. 19, T63N, R25V 149 - 88 135 -3 74 137 -8 '
0B-306 NE1/4 NWi/4 S. 16, T61N, R26W 128.5 129 74 127 -1 65 112 -13
0B-313 SW1/4 NW1/4 S. 22, T149N, R2SW 190.5 193.5 127 162 , -15 154 173 -9
0B8-315 SE1/4 SWi/4 S. 22, T1SiN, R25Y - 162 70 147 -9 89 '168/ ) .4
08-320 SWi/4 SEL/4 S. 28, T1SON, R26W 198.5 - 152 200 f? 1ﬁ2 1798 ~10
03-326 NW1/4 NWi/4 S. 14, T1SON, R27W 230.95 251 115 200 -13 150 246 -2
0B-401% NW1/4 SEL1/4 S. 27, T46N, R23W 99 1073 200 277 r83 110 ‘ 170 +1
CB-402 SE1/4 SW1/4 S. 10, T4SN, R28W z208 211.5 96 160 -23 115 165 -21
. o e
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VIAP 1-1A. LOCATION OF AREAS, with glacial geology. See Figure 2 and section on Glaclal
Drift Stratigraphy by Gary Meyer for explanation of new lobe name, Koochiching Lobe

(modified from Wright, 1972).
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N : MAP 1-3
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Map

1-6.

LEGEND

Elevation (Feet) / Thickness (Feset)

The gray tone on this map indicates the fault zones and

granitic bedrock types from the bedrock base (Map 1-7).

It is an attempt to organize and understand the observations
from deeply weathered shear zones and probable differential
weathering of the granitic vs. greenstone rocks. I't also
clearly shows the overwhelming volumes of granitic saprolite

materials that may have been available to the earliest
Pleistocene ice lobes.
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Trace Element Distribution Map:

GOLD GRAINS (#) in the nonmagnetic HMC fraction

of glacial tills, bedded sediments, and saprolite. Average values by
stratigraphic unit for each drill hole. See Map 1-7 for base and scale.
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Trace Element Distribution Map:

GOLD((ppb) in the nonmagnetic HMC fraction

of glacial tills and saprolite. Average values by stratigraphic unit for
each drill hole. See Map 1-7 for base and scale.
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Trace Element Distribution Map:

of glacial tills and saprolite. Average values by stratigraphic unit for
each drill hole. See Map 1-7 for base and scale.
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—— Average Value of Koochiching Till Samples in OB-306

T. 61 N.
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R. 26 W. R. 25 W.

Trace Element Distribution Map:

COPPER (ppm) in the nonmagnetic HMC fraction

of glacial tills and saprolite. Average values by stratigraphic unit for
each drill hole. See Map 1-7 for base and scale.
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Trace Element Distribution Map:

ARSENIC (ppm) in the nonmagnetic HMC fraction

of glacial tills and saprolite. Average values by stratigraphic unit for
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Trace Element Distribution Map:

TUNGSTEN((ppm) in the clay fraction

of glacial tills and saprolite. Average values by stratigraphic unit for

each drill hole. See Map 1-7 for base and scale.
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MAP 3-13 " Trace Element Distribution Map:

LEAD (ppm) in the nonmagnetic HMC fraction

of glacial tills and saprolite. Average values by stratigraphic unit for
each drill hole. See Map 1-7 for base and scale.
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Map 3-16

A summary interpretation of geochemical data.
N Sites were selected where two (or more) elements
or two (or more) samples within a till unit
have values > 3 times the median value.
Essentially, single element anomalies are not plotted.
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Appendix 1-A. Legend for columnar sections and geochemical graphs.

1. Units are in ppm unless otherwise noted 4

B Denotes the bedrock wholerock assay, which is not equivalent to the HMC or silt/clay fractions.

Magnetic susceptibility scale
units = cm/gm/sec
scale = 0.00 to 0.20 x 0.001

5. Geologic descriptions by Gary Meyer (MGS). Bedrock descriptions by Mark Jirsa (MGS) .
of saprolite can be found in Appendix 4-1.

of bedrock can be found in the individual Drill Hole reports (App. 1-1A to 1-26A).

6. Detailed descriptions

3. Glacial Drift Unit Abbreviations

Detailed descriptions

7. Key to abbreviated Geologic Descriptions.

K: Koochiching lobe
R: Rainy lobe APAR: Apparently LAM: Laminae StL: slightly
W Winnipeg lobe CALC: Calcareous LITH: Lithology SM: small
OR: old Rainy lobe CARB: Carbonate MGR: Medium-Grained UNOX: Unoxidjzed
SL: St. Louis sublobe CGR: Coarse-Grained MOD: Moderate(ly) ) V: Very
SP: Superior lobe COBS: Cobbles NONCALC: Noncalcareous W/: With
St Saprolite FT: Feet occ: Occasional

FGR: Fine-Grained 0X: Oxidized

GNL: Granules PEBS: Pebbles

GVL: Gravel SED: Sediment

GRN: Green SEV: Several

INCL: Including SH: Shale

8. CO, assay results (if given) are from the -63um fraction of the sample interval indicated.

Gold Assay

Gold Grain

0B-304

Nonmag . HMC Nonmag . HMC Nonmag . HMC Nonmag . HMC Nonmag . HMC (ppb) From Count Interval Magnetic
Sb Ba Pb Se Zn Nonmag . HMC Nonmag . HMC & Sample Depth Suscep-  Lith- (5) (6)
(X) (X) (X) (X) (X) (X) (X) Number (Feet) tibility ology Geologic Descriptions
f — . o .
0 10 (l) ;100 . 1000 g 1'0 6 scl)o g 10‘00 OF 110 0~ ﬁ;“??ﬁ.ﬂ K ((:at-_) 11? 11[/12) CLAY TiLL; OXIDIZED TO 12 {t; leached to 2, carb pebs common below; sh
(1) (2) [yl (g P00
:\‘n' SO (7)
— NEIISIN
\?7! 5= “I/.,‘Q
RSN
ST
2;:5:3311 (15 1/2 - 25) CLAY TILL; UNOXIDIZED; interbedded w/ox silty, pebbly sand; two cobs al
ADERTES about 18 ft, prob much sand below, lost from core.
20 7 "‘=”§"i~'¢‘ '«
IDHNE
L';://i::::‘ ? 4
:‘.:a‘u;uj,‘ (25 - 36) CLAY LOAM TILL; UNOXIDIZED; st more grn in color than above; sh & carb
i;j\,;:;= pebs; large cob at 30 - 36 plugged barrel so little core.
1ond ey =
Q@ : T AN A
? | ? f ? ? f 22328 :':‘\"s"‘r‘::
=Yy x #
, / , I / SO
s.= Vs s )
| ! / | | | (36 - 46) NO CORE
l 20
| | / | !
I I / l / R (46 - 53 1/2) LOAM TILL; UNOXIDIZED; calc, carb pebs common; sm cob at 49 ft, but
éx s $ éx . 5 most pebs not large.
(8) (22329 B S (53 1/b2 - 55) CLAY LOAM TILL; UNOXIDIZED; mixed w/saprolite, could be older lill; calc
; wi/carb pebs.
(4) SRS
0- 10 3 1000 6! 50 o B 10 0 B 200 0 B 10 o 1000 22330 > 4« (55 - 60) BEDROCK; AMPHIBOLITE; strongly foliated, mgr.
[ J L ] { J L j L J L J L g 60 —! C< >n
Clay Clay Clay Clay Clay Gold Assay Gold Assay
Sb Ba Pb Se Zn (ppb) of (ppb)
Q) 0) (0) (0) (0) -63um Calculated
Fraction From Cold
(0) Grain Count

(0)




Appendix 1-B. Legend for HMC report.
Overburden Drilling Management Limited - Laboratory Sample Log
Clast:

Size of Clast:
G: Granules
P Pebbles
C: Cobbles
BL: Boulder Chips
BK: Bedrock Chips

% Clast Composition:
V/S: Volcanics and Sediments
GR: Granitics
LS: Limestone
0T: Other Lithologies (refer to footnotes below)
TR: Only Trace Present
NA: Not Applicable

Matrix:
S/U: Sorted or Unsorted N
SD: Sand Y: Yes Fraction Present F: Fine
ST: Silt N: Fraction Not Present M: Medium
CY: Clay C: Coarse
Color:
: Beige
GY: Grey

GB: Grey Beige

GN: Green

GG: Grey Green

BN: Brown

BK: Black

ocC: Ochre

PK: Pink

OE: Orange '

Description:
BLD: Boulder Chips
BDK: Bedrock Chips

Number of Grains:
T: Number found on Shaking Table
P: Number found after Panning

Diameter:
Measured in Microns

Thickness:
c: Calculated Thickness of Grain (microns)

M: Actual Measured Thickness of Grain (microns)
Footnotes:
A - Gritty Clay Lumps Present C - Organics Present
B - Smooth Clay Lumps Present D - Sample Highly Oxidized

78




Appendix 1-cC. Legend for Sample Information and Analyses Sheet.
MASTER SANPLE LIST (8) (9) (10) Appendix 4—2
(1) (2) (3) (4) DRIFT UKDERLY ING BIDROCK
SAMPLE SAMP DRILL SAMPLE FEET  SUBSAMPLES 4 (5) (6) onrirr (7) TYPE BEDROCK TYPE
NUMBER TYPE HOLE INTERVAL  SAMPLED  ANALYZED  TWP SEC RNG FORTY COUNTY  TYPE KEY TYPE KEY REMARKS
22,328 304 26.0- 36.0  10.0 ABCS 63-25- 4 SE-SW K KOOCHICHING LOBE TILL 21 VOLCANICLASTIC ROCKS ve
22,329 304 46.0- 55.0 9.0 AB 63-25- 4 SE-SW__ K KOOCHICHING LOBE TILL 21 VOLCANICLASTIC ROCKS Ve
22,330 304 55.0- 60.0 5.0 i 63-25- & SE-SW K BEDROCK 34 VOLCANICLASTIC ROCKS ve
(12) HHC AND LAB DATA (15)

GOLD  TOTAL  TOTAL RATIO (13) WEIGHT (GRANS) (‘ ) VEIGHT X NORMALIZED TO 10KG SAMPLE

GRAIN WEIGHT WEIGHT NMAG HMC 13 14
SAMPLE SAMP DRIFT COUNT NONMAG MAGNET. / FEED  +250um  -250 +63um  -63um >= VCGR MGR  FGR #GOLD GRAIN NMAG HMC  MAG HMC
NUMBER TYPE TYPE (MHC) HMC(G) HMC(G) MAG HMC  SLT/CLY FRACTION  FRACTION  FRACTION SAND  SAND  SAND SILT COUNTED  WEIGHT(g) WEIGHT(g)
22,328 21 1 10.7 1.8 5.9 100 20 18 62 5 15 18 62 1.2 13.2 2.2
22,329 21 0 25.2 2.6 2.6 100 36 31 33 6 30 31 33 0.0 17.4 6.6

' kS
(16) KONMAGNETIC KMC ANALYSIS

au assay  cacc (18)
DRIFT #GOLD EST.FROM BULK  INAA

SAHMPLE SAMP TYPE GRAIN GOLD AU SAMPLE Au Ag As Sb  Se Bi W Mo Ba Cu Pb n Ni Cr Co Fe Mn §) Th Na Ca Ce
NUMBER TYPE KEY COUNT GRAINS ASSAY  WEIGHT ppb  ppm pOm  ppm  pom  pom ppm  ppm pom ppm  ppm  ppm  ppm ppm  ppm b4 ppm ppm pom ppm  ppm ppm
22,328 21 1 140 0.660 7.2 500 < 5.0 73 3.0 2.8 1 16 12 2900 159 854 365 1 340 36 17.6 6730 8.1 60.0 718 < 2 260.0
22,329 21 0 0 0.078 18.3 45 < 7.0 60 1.2 1.1 <1 10 3 800 130 291 185 102 440 68 20.9 8300 16.0 140.0 2070 8 630.0
(1) sSpecial sample Type: R = Replicate; SS = Special Sample, see Remarks. (18) MWt. in grams of the Nonmag HMC assayed. Is a 3/4 split of Nonmag HMC. 1/4
(2) in feet split permanently saved in Hibbing.
(3) See legend on preceding page of Summary Sheet for: A=silt/clay fraction, etc.
(&) Township-Range-Section location. T61N-R26M.
(5) 40 acre pa L ¢ SE% f SWk% Assay data key
parce e.g., L o k). -1 = not analyzed
(6 I = Itasca, K = Koochiching -2 = not sampled
(7) includes saprolite or bedrock N 0 = insufficient sample for analysis
(8) datab bb i i f dri
. . : ase.a reviation for drift type | Mineralogy data key
9 ithologic type from Bedrock Map 1-7 -1 = trace amount
(10) database abbreviation for bedrock type -2 = rare trace amount

(11) HMC = Heavy Mineral Concentrate; all HMC data from O0.D.M. lab

(12) in grams

(13) feed weight = 100 gram split. See Sample Prep Flowsheet.

(14) VCGR sand + MGR sand = +250 um fraction. VCGR sand Wwt. % comes from the +10
mesh data on KMC Report.

(15) HMC sample results are normalized to 10 kg bulk sample.

(16) Estimate from 0.D.M. lab, prior to assay, based on gold grain sizes. See HMC
Report.

(17) Represents [Nonmag HMC Au assay (ppb) x Nonmag HMC wt. (gms)]

‘ Bulk Sample Wt. (gms)

Estimates bulk sample gold content from only that gold recovered and assayed in
the Nonmag HMC.
Normalizes variations in original bulk sample size and Nonmag HMC weight.
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STLT/CLAY ANALYSIS

(19) (20) .
DRIFT FA-1ICP -63un  -63un Clay Cltay Clay Clay Clay Clay clay clay Clay Clay Clay Clay Ctay Clay Clay -63um  Clay Clay Clay Clay Clay Clay Clay
TYPE Au ASSAY Au Ag As Sbh Se Bi W Ho Ba Cu Pb n Ki Cr Co Fe HMn c02 Al203 Ca0 KgO Na20 Tio2 K20 pP205
1IKEY SAMP WGT ppb ppm ppxn pPEm  ppm  ppm  ppm pEm POM pem pOM  pPOM  ppm  ppm ppm ppm  ppm X X 4 X X b4 4 x
21 30 2 <.2 4 <1 <1 <2 < 1 < 2 613 45 20 120 36 46 14 34,164 320 -1 14.20 9.39 3.52 2.08 0.64 2.50 1.61
21 30 5 <.2 2 <1 <1 <2 1 < 2 611 35 10 93 33 72 15 38,562 310 -1 14.52 10.41 4.01 2.83 0.64 2.73 1.83
(21) MAGNETIC HMC ANALYSIS
TOT. WT.
SAMPLE SAMP DRIFT HMAGNETIC Ag As Se Ho Cu- Pb Zn Ki cr Mg Ti Hn v Co Fe203 Si02 Al203 Ca0 Na20 K20 P205 Ba Sr r Sc
NUMBER TYPE TYPE HMC(G) ppmM  ppm ppm pRM PP pPpPmM  ppm ppm ppm pom DpM  ppm  ppm ppm x X X X 4 X %X ppm  ppm ppm_ ppm
. 22,328 21 1.8 < 0.5 5 < 1 18 143 86 301 260 1,831 4,946 25,360 1,859 1,749 101 88.31 4.89 1.20 0.72 0.07 0.26 0.06 70 27 160 6
304
(22) BEDROCK AND SAPROLITE ANALYSIS
SAMPLE SAMP SAMPLING Pt Pd Au Ag As Sb Se Bi W Mo Ba Cu Pb Zn Ni Cr Co Fe203 MnO Mg0 Tio2 Ca0 Na20 K20 Al203 Sio2 P205
NUMBER TYPE  INTERVAL ppb  ppb ppb ppm_ppm  ppm ppm ppMm  ppm  ppm ppm  ppm  ppm pom  pom  ppm  ppm % % % X % X % % % %
22,330 55.0- 40.0 <10 < 2 5 <0.2 <1 1.0 2 <1< 30 <2 68 123 < 3 100 123 279 61 13.89 0.21 7.66 1.37 10.66 1.73 0.42 14.40 47.22 0.14
304
SAMPLE v Sn Te S F B Be cd Li Rb Sr  P205 Ga Sc Y La Ce ir Kb Ta

NUMBER ppm ppm ppm ppm ppm  ppm ppm ppm  ppm  ppm  ppm % ppm ppm ppm pom ppm  ppm - ppm ppm

22,330 302 <50 <5 0.14 390 <10 <1 <1 14 150 87 0.14 <5 41 23 3 7 42<50<2

304

MINERALOGY OF NONMAGNETIC HMC (24)
SAMPLE SAMP  SAMPLE  DRIFT QUARTZ &
NUMBER TYPE _ INTERVAL _ TYPE PYRITE MARCASITE SIDERITE HEMATITE GOETHITE ILMENITE SPHENE RUTILE ZIRCON GARNET STAUROLITE EPIDOTE PYROXENE HORNBLENDE KYANITE TOTAL _ FELDSPAR _ REMARKS
22,328 26.0- 36.0 21 3 26 8 4 2 7 1 1 18 0 10 13 7 0 100 6

19 in grams

(20) Note Au, Ag, & Co- assayed on -63 um screen fraction, whereas other elements
are on clay fraction that was separated by centrifuge. See Sample Prep
Flowsheet.

(21) Magnetic fraction wt. in grams, reported by 0DM lab (see HMC Report). Includes
minor dritl steel. Steel removed before assay by fine grinding, then screening
at 150 ums. Most malleable steel flakes remain on the screen, thus excluded
from the assays.

(22) These are "wholerock” or for saprolite "total bulk sample" analyses. Note some
intervals are small and represent selected vein-rich material, as indicated in

the remarks.
(23) See Methodology Section 9.3. Performed by ODM lab.
(24) A measure of impurities in HMC. ODM convention is to exclude this from 100%

total.
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DRILL HOLE SUMMARY SHEET

IDENTIFICATION

ONR Drill Hole Number: 0B-301

Drilling Completion Date: 5/20/88

LOCATION (see map at right)

s-T-R: SE%-SW%h - S25 - T61N - R26W

County: Itasca

7uadrangle: Coon Lake 7.5

Regional Survey Area: Effie

'TM Coordinates: 453 ,980mE; 5287380mN; 15,N.

HOLE PARAMETERS

Surface Elevation: 1367 + 3 ft.

Total Depth: 95 ft.

-levation, Top of Precambrian Bedrock: 1276 ft. ¢ Y
Elevation, Top of Saprolite: 1280 ft. A @f%

rilling Method:
Sample Diameter:

Rotasonic
3.5 inch

”A""‘Z:V o) T
. %3;ﬁ§;~

"ample Collection Method: Core: Sleeved & Boxed

SEE FOLLOWING PAGES
sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log

INFORMATION SUMMARY

Library Geochem Assays

Interval Samples Subsamples Worthy of

(ft.) Interpretation Available Tested Further Review

0-14 Kooch. lobe gl. drift G
14-50 Rainy lobe gl. drift B,C,G A,B,C A=Ni B=Au,W,Co,Sb,

C=Cr,Zn,Mo

50-78 Winnipeg lobe gl. drift B,C,G A,B,C B=Sb,Se, Ni c=Cr,Zn
78-87 Old Rainy lobe gl. drift B,C,G A,B,C B=Bi,Cu,Ni,Se
87-91 Saprolite G A
#1-95 Sound bedrock G,H I
A = Silt/Clay Fraction H = Thin Section
5 = Heavy Minerals, Nonmag I = (Bedrock or Drift) Split of "Wholerock"
C = Heavy Minerals, Mag Sample

= Core J = Special Mineralogy
-EDROCK (The following is contributed by Terrence J. Boerboom and Mark Jirsa, MGS).

Tore Description: Dark green, massive metabasalt or fine-grained metadiabase.

Thin section is

Trace % disseminated pyrite. representative of bulk of core.
Magnetic susceptibility; 0.03 x 10-3 CGS units.
. . o JAAT s S (. AT T AT i Ak R T Y S % Ve i e 3

11

8

1

ey

Thin Section Description: Fine- massive
meta-basalt or
actinolite) 45; Plagioclase 49; Quartz 3;
Fe-Ti Oxides 3; Chlorite Tr. Non-foliated amphibole-rich rock which has

undergone extensive retrograde metamorphism. Initial prograde metamorphism
produced 0.3 and 2 to 3 mm poikiloblasts of hornblende
a groundmass of plagioclase and minor quartz. Subsequent retrograde

metamorphism has thoroughly saussuritized the plagioclase and altered the
hornblende to fibrous, matted

grained, white, fibrous or micaceous mineral

0B-301, 92 ft.
Estimated mode

to medium-grained,

diabase. (volume %): Amphibole (dominantly

(including saussurite) Opaque

to 0.5 mm prisms in

A fine-
also present as an altera-
this mineral may be talc or

actinolite and minor chlorite.
is
tion product of hornblende and along fractures;
tremolite (7). Rock transected by a few brittle,

are non-mineralized and have slightly broken the rock.

is open fractures which

Scintillometer Reading (cps): 85-95

e O, U Y s s I U e U B, T e s L T . . T

o
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sNonmag.HMC Nonmag.HMC Nonmag.HMC  Nonmag.HMC Mag. HMC (ppb) From
Cu Ni Sb Cr Cr7 Nonmag . HMC
(X (X) (X) (X) (X) (X)
] [ 1 T 1 [ 1 f 1
200 0 5 0 2000 0 5 0 600
| I
f 1
i %
/
/ |
d I
| |
l %
|
i i |
\ %
\ \ |
Y 5 J
B | B & B
100 200 0 10 0 200 0 1000  © 10
1 | [ § L | L ] [ 1
Clay Clay Clay Clay Mag .HMC Gold Assay
Cu Ni Sb Cr Zn (ppb) of
(0) (0) (0) (0) (0) ~63um
Fraction
(0)

Gold Assay

Gold Grain

Count Interval

Nonmag . HMC & Sample
(X) Number

r 1

0 10

22301

22302

22303

22304

co2 =2.78%| 22305

22306

CO02 =1.02%| 22307

22308

22309

0 600
1 i

Gold Assay

(ppb)
Calculated
From Gold
Grain Count

(0)

82
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Magnetic .
Depth Suscep- Lith- OB-301 Appendlx 1-1B.
(Feet) tibility ology Geologic Descriptions
0 — ’o\:‘;%ﬁ" SR (0 - 14) LOAMTILL; OXIDIZED; mod calc by 3 ft, calc by 10; top 1 1/2 {t silly, mgr sand;
’0(5:.,{ most pebs small, carb common; unox by 13 1/2; cob al base.
0. 0:\
(14 - 18) COBBLY SANDY LOAM TILL; UNOXIDIZED; sl calc.
20 — (18 - 27) GRAVELLY MEDIUM - COARSE SAND; UNOXIDIZED; sl calc; compact; cobbly
zone at 22 ft, possibly ill; clayey silt bed below; grades to cobbly, sandy loam till at 23 1/2;
25 - 26 mgr to cgr sand; 26 - 27 silty gvl.
(27 - 50) COBBLY, SANDY LOAM TILL, UNOXIDIZED; sl cale; inc generally thin beds of
I somewhat sorted material; iron stained in places; 47 - 50 ft mixed w/calc clay loam till,
mostly clayey till below 47 1/2.
40 —
(50 - 78) LOAM - CLAY LOAM TILL; UNOXIDIZED; calc; carb common; few sh grains,
— Cretaceous limestone pebs; 64 - 67 ft more rocky w/smears of grnish saprolite, only mod
calc in places; 67 - 76 1/2 mod calc to calc, carb almost uncommon, couple cobs 73 - 73
1/2, loamy from 76; 76 1/2 - 78 common Precambrian cobs, mod calc to calc.
60 —
BRI
X %
80 —
(78 - 87) LOAM TILL; UNOXIDIZED; mod calc; rocky; hard & compact as above; carb
pebs small.
(87 - 91) SAPROLITE; apar sl reworked rock & saprolite to 90 1/2 ft.
'é'{*;ﬂf (91 - 95) BEDROCK; METABASALT; fgr to mgr; massive.
Moo > A -




MASTER SAMPLE L1ST Appendix 1-1C.

DRIFT UNDERLYING BEDROCK
SAMPLE SAMP DRILL SAMPLE FEET SUBSAMPLES DRIFT TYPE BEDROCK TYPE
NUMBER TYPE HOLE INTERVAL SAMPLED  ANALYZED  TWP SEC RNG FORTY COUNTY  TYPE KEY TYPE KEY REMARKS
22,301 301 14.0- 20.0 6.0 ABJ 61-26-25  SE-SW 1 RAINY LOBE TILL " ULTRAMAFIC-INTERMED. VOLC VU/1
22,302 301 27.0- 37.0 10.0 ABCJ 61-26-25 SE-SW 1 RAINY LOBE TILL 1 ULTRAMAFIC-INTERMED. VOLC Vu/1
22,303 301 37.0- 47.0 10.0 ABJ 61-26-25 SE-SW 1 RAINY LOBE TILL 11 ULTRAMAFIC-INTERMED. VOLC VU/1
22,304 301 47.0- 57.0 10.0 ABCJ 61-26-25 SE-SW I WINNIPEG LOBE COMPOSITE TILL SAMPLES 68 ULTRAMAFIC-INTERMED. VOLC VU/1
22,305 301 57.0- 67.0 10.0 ABCJ 61-26-25  SE-SW 1 WINNIPEG LOBE TILL 61 ULTRAMAFIC-INTERMED. VOLC VU/1
22,306 301 67.0- 78.0 11.0 ABJ 61-26-25 SE-SW 1 WINNIPEG LOBE TILL 61 ULTRAMAFIC-INTERMED. VOLC U/l
22,307 301 78.0- 87.0 9.0 ABCJ 61-26-25 SE-SW I OLD RAINY LOBE TILL 51 ULTRAMAFIC-INTERMED. VOLC VU/1
22,308 301 87.0- 91.0 4.0 A 61-26-25 SE-SW 1 REWORKED SAPROLITE 49 ULTRAMAFIC-INTERMED. VOLC Vu/1 SILT/CLAY SAMPLE ONLY
22,309 301 91.0- 95.0 4.0 HI 61-26-25  SE-SW 1 BEDROCK 34 ULTRAMAFIC-INTERMED. VOLC VU/1
HMC AND LAB DATA

GOLD  TOTAL  TOTAL RATIO WEIGHT (GRAMS) WEIGHT % NORMALIZED TO 10KG SAMPLE

GRAIN WEIGHT WEIGHT NMAG HMC
SAMPLE SAMP DRIFT COUNT NONMAG MAGNET. / FEED  +250um  -250 +63um -63um >= VCGR MGR FGR #GOLD GRAIN NMAG HMC  HMAG HMC
NUMBER TYPE TYPE (HMC) HMC(G) HMC(G) MAG HMC SLT/CLY FRACTION  FRACTION  FRACTIOM SAND  SAND  SAND SILT COUNTED WEIGHT(g) WEIGHT(g)
22,301 1 1 18.0 8.0 2.3 100 55 18 26 22 33 18 26 1.2 22.0 9.8
22,302 " 7 43.7 14.6 3.0 100 54 15 32 19 35 15 32 3.3 20.3 6.8
22,303 11 1 28.8 8.4 3.4 100 47 25 28 18 29 25 28 0.8 22.2 6.5
22,304 68 7 46.3 5.1 9.1 100 34 21 45 9 25 21 45 5.0 33.3 3.7
22,305 61 1 27.6 3.9 7.1 100 30 17 53 5 25 17 53 0.8 21.9 3.1
22,306 61 7 46.8 8.4 5.6 100 37 19 44 9 28 19 b4 5.3 35.2 6.3
22,307 51 1 34.2 5.1 6.7 100 37 25 38 13 24 25 38 1.0 34.5 5.2

NONMAGNETIC HMC ANALYSIS
AU ASSAY  CALC -
DRIFT #GOLD EST.FROM BULK INAA

SAMPLE SAMP TYPE  GRAIN GOLD AU SAMPLE Au Ag As Sb Se Bi W Mo Ba Cu Pb Zn Ni cr Co Fe Hn u Th Na Ca Ce

NUMBER TYPE KEY COUNT GRAINS  ASSAY  WEIGHT ppb  ppm ppm  ppm  ppm _ ppm ppm  ppm ppm ppm ___ppm __ppm __ ppm ppm __ ppm % _ppm ppm ppm ppm__ppm ppm
22,301 11 1 21 0.171 12.5 78 < 5.0 17 < 0.2 0.9 <1 < 4 3 < 200 49 34 1M 192 1600 55 11.8 12880 10.0 120.0 1740 < 2 470.0
22,302 N 7 529 1.187 22.2 584 < 5.0 21 1.1 0.9 <1 290 2 < 200 83 27 110 111 770 120 18.0 9200 12.0 160.0 3210 < 2 620.0
22,303 11 1 7 0.377 20.5 170 < 6.0 25 0.8 0.8 <1 < 4 4 < 200 67 41 137 106 620 49 16.6 10440 13.0 120.0 2080 6 490.0
22,304 68 7 156 0.743 30.0 223 < 5.0 54 1.9 3.1 <1 < 4 16 < 200 92 32 348 147 270 42 21.4 7440 10.0 92.0 870 < 2 360.0
22,305 61 1 3 0.099 18.0 45 < 6.0 64 2.8 2.8 <1 < 4 18 < 200 109 43 342 163 650 54 25.7 7750 16.0 130.0 1090 < 3 540.0
22,306 61 7 61 0.479 21.5 136 < 6.0 35 1.3 0.7 <1 < 4 4 < 200 131 61 147 132 280 67 24.2 8450 10.0 110.0 1340 < 2 470.0
22,307 51 1 2 0.152 23.7 44 < 5,0 32 0.8 0.9 1 < 4 4 < 200 183 43 160 146 280 66 23.9 9190 8.5 90.0 1190 < 2 390.0
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SILT/CLAY ANALYSIS

DRIFT FA-ICP  -63um -63um Clay Clay Clay Clay Clay Clay Clay Clay Clay clay Ctay Clay Clay Clay Clay -63um Clay Clay Clay Clay Clay clay Clay
SAMPLE SAMP TYPE Au ASSAY Au Ag As Sb Se Bi W Mo Ba Cu Pb n Hi Cr Co Fe Mn Co2 Al203 Ca0 Mg0 Na20 Ti02 K20 P205
NUMBER TYPE #KEY SAMP WGT ppb ppm ppm ppm  ppm  ppm  ppm ppm ppm  ppm ppm  ppm  ppm  ppm  ppm DD ppm X % x % % % % P
22,301 1" 30 8 <.2 2 <1 <1 <2 10 < 2 559 60 10 95 160 120 23 53,854 240 -1 16,79 2.26 5.73 3.19 0.60 2.87 1.12
22,302 "1 30 < 1 <.2 2 <1t <1 <2 9 < 2 666 65 6 100 90 160 25 64,102 330 -1 17.58 2.43 3.76 4.14 0.67 3.15 2.29
22,303 11 30 < 1 <.2 3 <1 <1 <2 8 < 2 594 63 [ 92 110 130 20 60,771 300 -1 16.75 2.60 4.14 4.40 0.64 2.79 3.16
22,304 68 30 5 <.2 4 <1 T <2 7 < 2 375 38 6 72 60 54 15 49,952 210 -1 20.00 4.74 2.73 2.06 0.6%12.21 2.08
22,305 61 30 3 <.2 3 <1 1 4 1 < 2 292 34 6 71 95 80 15 47,331 210 2.78 20.88 4.88 2.57 1.57 0.62 2.09 1.92
22,306 61 30 < 1 <.2 < 1 <1 <1 <2 < 1 < 2 277 40 6 77 45 76 16 50,273 170 -1 25.41 1.45 2.24 1.99 0.63 1.85 2.69
22,307 51 30 3 <.2 2 <1 <1 <2 1 < 2 271 43 6 T4 47 80 16 57,810 150 1.02 24.32 1.32 2.58 1.80  0.64 1.67 1.94
22,308 49 30 3 <.2 1 <1 <1 <2 4 < 2 137 68 < 2 56 33 110 17 69,458 130 -1 15.45 4.65 7.15 3.92 0.40 0.78 3.14
HAGNETIC HMC ANALYSIS
TOT. MWT.
SAMPLE SAMP DRIFT MAGNETIC Ag As Se Mo Cu Pb n Ni Cr Mg Ti Mn v Co Fe203 Si02 Al203 Ca0 Na20 K20 P205 Ba Sr ir Sc
NUMBER TYPE TYPE HMC(G) ppm__ Dppm ppm ppm DD ppm ppm ppm ppm  ppm ppm___ppm _ppm ___ ppm X % % % % % % ppm __ppm ppm __ppm
22,302 11 14.6 < 0.5 3< 1 72 93 12 592 235 11,764 4,584 31,715 2,246 1,907 305 84.61 6.26 1.72 0.89 0.05 0.10 0.07 63 50 155 5
22,304 68 5.1 < 0.5 1< 1 12 38 10 594 235 8,401 3,136 0 2,556 2,355 182 88.29 3.02 1.28 0.48 0.05 0.19 0.03 38 25 104 6
22,305 61 3.9 < 0.5 2< 1 10 46 14 1,197 400 45,125 4,644 34,892 2,556 2,348 285 83.03 2.65 2.18 0.18 0.04 0.10 0.02 30 22 78 5
22,307 51 5.1 < 0.5 3< 1 8 126 20 788 228 11,036 4,343 62,530 3,408 3,027 233 83.06 3.40 1.74 0.71 0.05 0.10 0.04 227 37 144 9
BEDROCK AND SAPROLITE ANALYSIS
SAMPLE SAMP  SAMPLING Pt Pd Au Rg As Sb Se Bi # Mo Ba Cu Pb Zn Ni cr Co Fe203 HnO Mg0 Tio2 Ca0 MNa20 K20 Al203 Ssio2 P205
NUMBER TYPE INTERVAL ppb ppb ppb ppm__ppm __ppm ppm poM  pPM _ppm _ppm _ppm  ppm _ ppm ppim  ppm _ppm % % % % % % % % % %
22,309 91.0- 95.0 23 < 2 2 <0.2 <1 1.0 2 <1< 30 <2 101 75 19 79 69 438 49 10.21 0.16 7.71 0.75 9.45 2.60 0.80 14.95 51.48 0.11
SAMPLE v Sn  Te S F B Be Cd Li Rb Sr  P205 Ga Sc Y La Ce Zr Wb Ta
NUMBER _ppm _ ppm__ppm ppm  ppm  ppm  ppm  ppm  Dpm_ ppm  ppm %__PpMm_ppm_ppm pom ppm _pom _ppm pom
22,309 218 <50 <5 0.04 320 <10 <1 <1 24 130 154 0.11 <5 37 22 4 13 59 <50¢<?2
MINERALOGY OF NONMAGNETIC HMC
SAMPLE SAMP SAMPLE DRIFT QUARTZ &
NUMBER TYPE INTERVAL TYPE PYRITE MARCASITE SIDERITE HEMATITE GOETHITE ILMENITE SPHENE RUTILE ZIRCOM GARNET STAUROLITE EPIDOTE PYROXENE HORNBLENDE KYANITE TOTAL FELDSPAR REﬁARKS
22,301 14.0- 20.0 11 -1 3 1 10 0 14 -1 1 3 29 0 19 18 2 0 100 6
22,302 27.0- 37.0 11 2 1 1 13 1 8 -1 0 -1 27 0 29 11 7 0 100 5
22,303 37.0- 47.0 11 2 6 1 18 0 12 2 -1 23 0 10 22 5 0 100 7
22,304 47.0- 57.0 68 3 22 27 5 2 5 1 -1 -1 7 -2 18 3 7 0 100 4
22,305 57.0- 67.0 61 1 25 28 7 1 9 0 0 0 1 0 11 3 4 0 100 4
22,306 67.0- 78.0 61 10 0 32 3 2 19 1 0 7 2 1" 5 8 0100 5
22,307 78.0- 87.0 51 -1 4 35 7 3 3 -1 0 -1 1 -2 21 9 7 .0 100 6
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22301
72302
2303
12304
‘2305
2306
2307

OB-301 HEAVY MINERAL CONCENTRATE REPORT

GOLD CLASSIFICATION

OVERBURDEN DRILLING MANAGEMENT LIMITED

MPLE LO VISIBLE GOLD FROM SHAKING TABLE
LABORATORY SAMPLE LOG

NUMBER OF GRAINS

Appendix 1-1D.

AND PANNING

WEIGHT (KG.WET) WEIGHT (GRAMS DRY) AU DESCRIPTION CLASS e
:::::::::::::::::: ::::::::===:=:::===::::::=::::: ::::::::::: ::::::::::::::::::::=:::===:::::=:::::::: feagepdpgeag e ABRADED IRREGULAR DELICATE TOTAL NON CALC V.G.
M. 1. CONC CLAST MATRIX B _ SAMPLE # PANNED cmemszm= ==z=z=z==z== ===z==z=== ===== MAG ASSAY
zzm===z======z=== ==========;======== ;j;=;;:::22:2;252t;§: Y/N DIAMETER  THICKNESS T P T P T P GMS PPB REMARKS
TABLE +10 TABLE TABLE M.I. CONC. NON NO. CALC SIZE %
SPLIT CHIPS FEED CONC  LIGHTS TOTAL MAG MAG V.G. PPB ===zzz=z=s==z== R 22501 N 0x 75 1B3c A L
Ls of sD CY
v/s &R 1 18.0 21
22302 Y 50 X 50 10¢C 2 2 EST.6% PYRITE
8.2 1.8 6.4 95.2 69.2 26.0 18.0 8.0 1 21 C 65 35 NA NA U Y Y Y B B TILL 50X 75 13 C 1 1 PHOTO MICROGRAPH AVAILABLE
21.5 4.0 17.5 234.2 175.9 58.3 43.7 14.6 7 529 p 60 40 TR NA U Y Y Y B B TILL 75 X 100 18 C 1 1 FILM REF#150
13.0 2.4 10.6 146.1 108.9 37.2 28.8 8.4 1 7 p 70 30 TR NA U Y Y Y B B TILL 75 X 125 20 C 1 1
13.9 1.2 12.7 240.0 188.6 51.4 46.3 5.1 7 156 P &0 40 TR NA U Y Y Y B GB TILL ’ 125 X 150 27 ¢ 1 1
12.6 0.6 12.0 145.7 114.2 31.5 27.6 3.9 1 3 p 50 50 TR NA U Y Y Y GB GY TILL 200 X 250 42 C 1 1
13.3 1.2 12.1  195.1 139.9 55.2 46.8 8.4 7 61 P 25 75 TR NA U Y Y Y B GY TILL
9.9 1.3 8.6 156.3 117.0 39.3 34.2 5.1 1 2 p 50 50 TR NA U Y Y Y GY GY TILL 7 3.7 539
22303 N 50 X 50 10 C 1 1
1 28.8 7
22304 Y 25 X 50 8¢C 1 1 EST.3% PYRITE
25 X 75 10¢C 1 1 EST.3% MARCASITE
50 X 50 10¢C 1 1 PHOTO MICROGRAPH AVAILABLE
75 X 100 18 C 1 1 FILM REF#150
75 X 125 20 C 1 1
100 X 125 22 ¢ 1 1 2
7  46.3 156
22305 N 25 X 50 8cC 1 1
1 27.6 3
22306 Y 25 X 25 5¢C 1 1 EST.8% MARCASITE
50 X 50 10¢C 3 EST.2% PYRITE
50 X 75 13 ¢C 1 1 2 PHOTO MICROGRAPH AVAILABLE
75 X 125 20 C 1 1 FILM REF#150
7 46.8 61
22307 N 25 X 50 8 cC 1 i
1 34.2 2

Gk o o G e e PG S Y
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Appendix 1-2A.

DRILL HOLE SUMMARY SHEET

IDENTIFICATION
DNR Drill Hole Number: o0B-3¢2
Drilling Completion Date: 5/721/88

epidote, and clots of scaly chlorite in a groundmass of very fine-grained
quartz, feldspar, sphene (altered to leucoxene), and Ca-(Fe)-Al silicate

(possibly clinozoisite, occurs in somewhat tabular clots, has anomalous
blue birefringence). Feldspar is recognizable but very heavily
LOCATION (see map at right) recrystallized and sausuritized. Rare elliptical 0.5 mm clots of sutured

S-T-R: NE%-NE% - S35 --T62N - R25W quartz are present, one of which has a crude outline of possibly euhedral

County: Itasca volcanic quartz. Foliation is defined by elongate chlorite masses and a
Quadrangle: Deer Lake W 7.5 weak preferred orientation of hornblende. Relict textures imply a
Regional Survey Area: Effie protolith of flow rock. Rock is transected by a ’‘vein’ in which Fe-mg

silicates have been removed; this’vein’ is oriented approximately 50° to
the foliation.

UTM Coordinates: 463,230mE; 5296760mN; 15,N.

HOLE PARAMETERS
Surface Elevation: 1366 + 2 ft.
Total Depth: 86 ft.

Scintillometer Reading (cps): 80-90

Elevation, Top of Precambrian Bedrock: 1287 ft.
Elevation, Top of Saprolite: 1290 ft.

Dritling Method: Rotasonic

Sample Diameter: 3.5 inch

Sample Collection Method: Core: Sleeved & Boxed

SEE _FOLLOWING PAGES
Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log

INFORMATION SUMMARY

Library Geochem Assays
Interval Samples Subsamples Worthy of
(ft.) Interpretation Available Tested Further Review
0-36.5 Kooch. lobe gl. drift B,C,G A,B,C B=Au
36.5-63 Rainy lobe gt. drift B,C,G A,B,C A=Cu,¥W B=Au,Ba,VW
63-76 Old Rainy lobe gl. drift B,C,G A,B,C A=Ni B=Au,Pb
c=Cr,2Zn,As,Pb
76-79 Saprolite
79-86 Sound bedrock G,H I
A = Silt/Clay Fraction H = Thin Section
3 = Heavy Minerals, Nonmag I = (Bedrock or Drift) Split of "Wholerock™
C = Heavy Minerals, Mag Sample
5 = Core J = Special Mineralogy

BEDROCK (The following is contributed by Terrence J. Boerboom and Mark Jirsa, MGS).

Core Description: Fine-grained, dark to medium greenish-gray meta-andesite.
Relatively pristine-textured but weakly lineated at about 80° (degrees from
horizontal). Minor disseminated pyrite and unmineralized fractures:. Thin
section is representative of core.

Thin Section Description: 08B-302, 83 ft. Fine-grained, weakly foliated

meta-andesite/basalt. Estimated mode (volume %): Hornblende plus
ictinolite 20; Epidote 7; Sphene (?) 6; Quartz 24 (Quartz to feldspar ratio
uncertain); Feldspar 18; Chlorite 15; Clinozoisite (2) 10. Rock consists

of subhedral prismatic hornblende (up to 0.5 mm long), clots of subhedral




‘ Gold Assay
Mag.MC Mag.HMC  Nonmag.HMC  Nonmag.HMC  Nonmag.HMC (ppb) From
Cr% Zn Pb W Cu Nonmag . HMC
(X) (X) (X) (X) (X) (X)
T 1 L | 5 B | 1 r L r 1
0 50 2500 O 100 (o] 100 0 100 0 2000
Ii
)
\

Gold Grain
Count
Nonmag . HMC
(X)

1
0 10

0 100 100 0 B,, , <30 5 o B o o. 10 2000
L J ] L J ] ] | J L J )
Mag.HMC Mag.HMC Clay Clay Clay Gold Assay Gold Assay
Mg? Pb Pb W Cu (ppb) of (ppb)
(0) (0) (0) (0) (0) -63um Calculated
Fraction From Gold

(0)

Grain Count

(0)

Interval
& Sample
Number

Magnetic
Depth Suscep-
(Feet) tibility

22310

22311

22312

22313

22314

22315

22316

22318
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ey

0B-302

Geologic Descriptions

Appendix 1-2B.

K (0 - 4) FINE - MEDIUM SAND; OXIDIZED; silly from 2 ft, mgr to cgr from 3.

(4 - 6) CLAY; OXIDIZED; calc by 4 1/2 ft; fine clay loam 4 - 4 1/2.

(6 - 12) CLAY LOAM TILL; UNOXIDIXED; calc, ox silly sand & fine gvl lenses at 8 ft, 9 - 10,
& couple from 10 - 10 1/2; much carb, litlle sh.

(12 - 16) CLAY; UNOXIDIZED; calc; mottled; few pebs; 15 - 16 ft pebbly loam to sandy
loam flow deposit, most pebs carb.

(16 - 19) MEDIUM - COARSE SAND; UNOXIDIZED; interbedded w/calc silt from 18 1/2 i,
few sm pebs.

(19 - 27 1/2) LOAM TILL; UNOXIDIZED; calc; sandy side of loam; carb pebs sm &
uncommon, Precambrian dominant; two cobs at base.

(27 1/2 - 31) CLAY LOAM TILL; UNOXIDIXED; calc; lith similar to above, carb possibly
less common; cob at 30 ft, till more loamy below. .

(31 - 37 1/2) SANDY LOAM TILL; UNOXIDIZED; sl to mod calg; little more rocky than
above; 36 - 36 1/2 ft noncalc to sl calc pebbly sand wiayer mod calc sandy till, no carb
noted in sand: 36 1/2 - 37 1/2 v sl calc, grnish gray, sandy loam till.

(37 1/2 - 42 1/2) GRAVELLY SAND; UNOXIDIXED; large cob near top; pebbly cgr sand to
38 1/2 ft;.cobbly cgr sand & gvl to 39; pebbly cgr sand to 39 1/2; silty, pebbly fgr to cgr
sand to 40 1/2; cobbly, silty, cgr sand to base.

(42 1/2 - 56) SANDY LOAM TILL; UNOXIDIZED; sl calc; large cob at top, also fairly loamy;
occ carb grains; more fgr, less pebs from 47 ft, mottled; rocky & more sandy by 50; large
cob at 54, not many pebs below.

__—(56 - 59) MEDIUM - COARSE SAND; UNOXIDIZED; sev inches of sl calc sandy till at

57 1/2 ft; silty and pebbly below till bed.

— (59 - 63) SANDY LOAM TILL; UNOXIDIZED; sl calc; cobbly in upper foot, apar ‘washed,' v
abrupt basal contact.

OR™ (63 - 66) SILTY CLAY; UNOXIDIZED; noncalc; greenish gray; few sand grains; silty fgr
sand bed w/coarse grains at 64 1/2 ft; silty fgr sand lens near base, cgr sand lens at base.

(66 - 71) SILT; UNOXIDIZED; 66 - 68 1/2 ft silt to clayey silt, silty sand bed w/few sm pebs
at 68, little silty clay to 68 1/2 couple inches silty sand, then v fgr sandy silt to 71.

— (71-74) COBBLY GRAVEL; UNOXIDIZED; couple inches silly, cgr sand over foot thick
boulder, couple more inches pebbly cgr sand over boulder 72 1/2 - 73 ft; gvlly cgr sand to

73 1/2, mgr sand to base.
S\ (74 - 76) COBBLY, SANDY LOAM TILL; UNOXIDIZED; grnish gray; noncalc; no carb.

~——__(76 - 79) SAPROLITE; rocky clay; possibly reworked in upper foot.

(79 - 86) BEDROCK; BASALTIC ANDESITE; fgr; weakly foliated.




MASTER SAMPLE LIST

DRIFT UNDERLYING BEDROCK
SAHPLE SAMP DRILL SAMPLE FEET  SUBSAMPLES DRIFT TYPE BEDROCK TYPE
NUMBER TYPE HOLE INTERVAL  SAMPLED  ANALYZED _ TWP SEC RNG_FORTY COUNTY _ TYPE KEY TYPE KEY
22,310 19.0- 27.5 8.5 ABCJ 62-25-35  NE-NE I KOOCHICHING LOBE TILL 21 ULTRAMAFIC-INTERMED. VOLC VU/1
22,311 31.0- 36.0 5.0 ABCJ 62-25-35  NE-NE 1 KOOCHICHING LOBE TILL 21 ULTRAMAFIC-INTERMED. VOLC vu/1
22,312 36.0- 42.5 6.5 ABJ 62-25-35 NE-NE 1 RAINY LOBE GRAVELLY SAND 13 ULTRAMAFIC-INTERMED. VOLC vU/1
22,313 42.5- 49.5 7.0 AB 62-25-35 NE-NE 1 RAINY LOBE TILL 11 ULTRAMAFIC-INTERMED. VOLC vu/1
22,314 49.5- 56.0 6.5 ABCJ 62-25-35  NE-NE I RAINY LOBE TILL 11 ULTRAMAFIC-INTERMED. VOLC VU/1
22,315 56.0- 63.0 7.0 AB 62-25-35  NE-NE 1 RAINY LOBE TILL 11 ULTRAMAFIC-INTERMED. VOLC VU/1
22,316 71.0-_76.0 5.0 ABCJ 62-25-35  NE-NE 1 OLD RAINY LOBE GRAVELLY SAND 53 ULTRAMAFIC- INTERMED. VOLC vU/ 1
22,318 79.0- 86.0 7.0 HI 62-25-35 NE-NE 1 BEDROCK 34 ULTRAMAFIC- INTERMED. VOLC vu/1
HMC AND LAB DATA
GOLD TOTAL  TOTAL RATIO WEIGHT (GRAMS) WEIGHT % NORMALIZED TO 10KG SAMPLE
GRAIN WEIGHT WEIGHT NMAG HMC
SAMPLE SAMP DRIFT COUNT NONMAG MAGNET. / FEED +250um  -250 +63um  -63um >= VCGR MGR  FGR #GOLD GRAIN NMAG HMC  MAG HMC
NUMBER (HMC) HMC(G) HMC(G) _ MAG HMC___ SLT/CLY FRACTION _ FRACTION _ FRACTION SAND  SAND  SAND SILT COUNTED  WEIGHT(g) WEIGHT(g)
22,310 0 14.7 4.6 3.2 100 30 29 42 6 24 29 42 0.0 15.0 4.7
22,311 2 17.8 5.7 3.1 100 45 33 23 15 30 33 23 2.0 17.5 5.6
22,312 5 20.8 6.5 3.2 100 61 24 15 22 39 26 15 A 18.4 5.8
22,313 4 15.9 5.3 3.0 100 40 30 29 1 29 30 29 4.4 17.5 5.8
22,314 2 _21.3 6.5 3.3 100 47 27 26 12 35 27 26 1.7 17.6 5.4
22,315 2 24.4 6.3 3.9 100 67 17 17 21 46 17 17 2.3 28.0 7.2
22,316 3 17.8 2.4 7.4 100 54 25 21 22 32 25 21 3.0 18.0 2.4
NONMAGNETIC HMC ANALYSIS
AU ASSAY  CALC
DRIFT #GOLD EST.FROM BULK  INAA
SAMPLE SAMP TYPE  GRAIN  GOLD AU SAMPLE Au  Ag As Sb Bi W Mo Ba Cu Pb Zn Ni cr Co Fe Mn u Ce
NUMBER TYPE KEY  COUNT _ GRAINS  ASSAY WEIGHT _ ppb ppm ppm__ppm__ppm __ppm pom ppm  ppm  ppm__ ppm _ ppm __ppm _ ppm ppm % pom pom pom
22,310 0 0.066  10.7 44 < 5.0 21 <0.2 0.7 <1 < 4 3 < 200 78 32 135 113 280 41 11,
22,311 2 552 1.047  13.1 600 < 5.0 16 < 0.2 0.7 <1 < 4 3 < 200 59 34 120 112 270 43 11.2 f?i;& g:; g Z?g-g
22,312 5 1218 0.412  15.1 224 < 8.0 20 < 0.2 0.7 1 < 4 2 < 200 65 31 136 118 390 50 17.7 15950 9.6 2 560.0
22,313 4 124  0.388  10.8 222 < 5.0 20 <0.2 0.7 <1t < 4 2 < 200 62 28 138 103 310 36 12.1 13510 R -1 1
22,314 2 249 1.162  15.6 660 < 7.0 20 <0.2 0.5 <1 < 4< 1 1200 42 22 129 91 530 49 16.3 14420 8.0 6 420.0
22,315 2 198 0.603  17.8 215 < 7.0 15 < 0.2 0.3 <1 02 760 21 35 147 87 470 50 16.0 119990 6.9 2 540.0
22,316 3 58 3.200 13.1 1,780 < 7.0 7 <0.2 0.1 1 4 3 < 200 46 93 126 51 910 21 10.5 13890 8.5 2 460.0

o6
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SILT/CLAY ANMALYSIS

DRIFT FA-ICP -&3um -63um Clay Clay Clay Clay Clay Clay Ctay clay Clay Clay Clay Clay -63um Clay Clay cClay Clay Cclay clay Clay
SAMPLE SAMP TYPE Au ASSAY Au Ag As Sb Se Bi W Ko Ba Cu Pb n Ni Cr Co Fe Mn 02 Al203 Ca0 Hg0 Na20 Ti02 K20 P205
NUMBER TYPE #KEY SAMP WGT ppb ppm ppm ppm _ ppm  ppm  pbpm ppm ppm  ppm ppm  ppm  ppm  ppm  ppm ppm  ppm . % % % % % 4 b4 %
22,310 21 30 2 <.2 2 <1 <1 <2 < 1 < 2 541 56 8 120 57 98 21 48,478 400 -1 16.34 6.78 3.88 3.01 0.63 2.48 1.84
22,311 21 30 < 1 <.2 2 <1 <1 <2 < 1 < 2 605 55 8 110 49 98 19 55,904 290 -1 18.50 3.15 3.76 3.32 0.67 2.97 1.78
22,312 13 30 < 1 <.2 2 <1 <1 <2 < 1 < 2 602 57 10 120 44 100 20 54,518 260 -1 17.66 2.56 3.55 4.51 0.70 3.06 1.75
22,313 " 30 < 1 <.2 2 <1 <1 <2 < 1 < 2 614 53 8 95 60 120 20 56,897 270 -1 18.05 2.35 3.26 4.19 0.71 2.95 2.82
22,314 11 30 2 <.2 2 <1 <1 <2 25 < 2 653 70 8 86 64 140 24 56,915 360 -1 17.25 2.36 3.35 3.88 0.612.97 1.09
22,315 11 30 2 <.2 1 <1 <1 <2 20 < 2 638 100 12 97 60 150 24 59,422 350 -1 17.13 2.28 2.98 4.08 0.60 3.00 1.89
22,316 53 30 2 <.2 1 <1 <1 <2 2 < 2 389 31 14 96 130 430 31 81,650 230 -1 17.09 1.85 6.51 2.73  0.75 1.99 1.41
MAGNETIC HMC ANALYSIS
TOT. WT.

SAMPLE SAMP DRIFT MAGNETIC Ag As Se Mo Cu Pb ~Zn Ni cr Mg Ti Hn v Co Fe203 Si02 Al203 Ca0 Na20 K20 P205 Ba Sr Zr Sc

NUMBER TYPE TYPE HMC(G) ppm  ppm ppm ppm PP ppm  ppm  ppm ppm ppm ppm  ppm _ ppm ppm % % % % % % %  ppm  ppm ppm __ppm

22,310 21 4.6 < 0.5 5< 1 8 27 14 358 159 2,022 1,990 26,919 1,782 1,847 109 92.55 2.95 0.96 0.53 0.05 0.10 0.03 38 25 84 1

22,311 21 5.7 < 0.5 b < 1 4 24 22 404 105 1,601 2,413 36,990 2,169 2,042 121 89.21 3.61 1.17 0.63 0.07 0.17 0.02 47 32 115 4

22,314 1 6.5 < 0.5 3 < 1 2 24 12 525 149 2,722 4,222 48,561 2,634 2,548 142 85.97 4.16 1.27 0.72 0.04 0.10 0.02 50 32 240 6

22,316 53 2.4 < 0.5 M< 1 18 87 88 2,516 284 46,051 8,022 55,036 5,500 2,527 233 73.14 5.16 3.38 1.41 0.08 0.10 0.06 147 42 107 10

BEDROCK AND SAPROLITE ANALYSIS ~

SAMPLE SAMP SAMPLING Pt Pd Au Ag As Sb Se Bi ¥ Mo Ba Cu Pb Zn Ni Cr Co Fe203 MnO Hg0 Tio2 Ca0 Na20 K20 Al203 Si02 P205
NUMBER TYPE  INTERVAL ppb ppb ppb  ppm ppm  ppm ppm  pom  ppm  ppm _ppM  ppm _ ppm ppm ppm ppm ppm % % % % % % .4 % % %
22,318 79.0- 86.0 <10 < 2<1 <0.2 <1<1.0 1 <1< 30 <2 131 35 1% 97 108 183 51 11.11  0.19 5.56 1.39 7.73 2.37 0.48 16.12 50.99 0.15

SAMPLE Vv Sn Te S F B Be Cd Li Rb Sr P205 Ga Sc Y La Ce Zr Wb Ta

NUMBER ppm  ppm ppm  ppm _ ppm __ppm _ppm _ppm _ ppm ppm _bpm % __ppm _ppm ppm ppm ppm  ppm _ppm poa

22,318 243 <50 <5 0.02 450 <10 <1 <1 17 270 292 0.15 <5 23 15 8 18 77 <50<2

MIKERALOGY OF NONMAGNETIC HHMC

SAMPLE SAMP SAMPLE DRIFT QUARTZ &

NUMBER TYPE INTERVAL TYPE PYRITE MARCASITE SIDERITE HEMATITE GOETHITE IEyENITE SPHENE RUTILE ZIRCON GARNET STAUROLITE EPIDOTE PYROXENE HORNBEENDE KYANITE TOTAL FELDSPAR QEHARKS
22,310 19.0- 27.5 21 -1 3 3 14 1 8 -1 0 27 1 25 9 8 0 100 0

22,311 31.0- 36.0 21 1 4 3 17 3 7 1 0 -1 36 1 14 7 6 0 100 6

22,312 36.0- 42.5 13 4 0 1 14 2 8 1 0 38 2 11 14 4 0 100 9

22,314 49.5- 56.0 11 0 1 2 11 1 20 1 2 - 23 2 18 15 4 0 100 5

22,316 71.0- 76.0 53 0 -1 -1 10 1 25 1 2 1 16 3 21 12 8 0 100 6

90




OB-302

OVERBURDEN DRILLING MANAGEMENT LIMITED

LABORATORY SAMPLE LOG

"E  WEIGHT (KG.WET) WEIGHT (GRAMS DRY) AU DESCRIPTION CLASS
M. 1. CONC CLAST MATRIX i
TABLE +10 TABLE TABLE M.I. CONC. NON NO. CALC SIZE % S/U sb ST CY CO[OR
SPLIT CHIPS FEED CONC LIGHTS TOTAL MAG MAG V.G. PPB =============== ======
V/S GR LS o7 sb CY
22310 9.8 0.6 9.2 141.0 121.7 19.3 14.7 4.6 O NA. P 60 35 5 NA U Y Y Y GY GY TILL
22311 10.2 1.5 8.7 128.3 104.8 23.5 17.8 5.7 2 552 P 40 60 TR NA U Y Y Y B B TILL
22312 11.3 2.5 8.8 168.6 141.3 27.3 20.8 6.5 5 1218 P 70 30 TR NA U Y Y Y B B TILL
22313 9.1 1.0 8.1 112.9 91.7 21.2 15.9 5.3 4 126 P 50 50 TR NA U Y Y Y B B TILL
22314 12.1 1.5 10.6 211.2 183.4 27.8 21.3 6.5 2 249 P 40 60 TR NA U Y Y Y B B TILL
22315 8.7 1.8 6.9 131.5 100.8 30.7 24.4 6.3 2 198 P 50 45 5 NA U Y Y Y B B TILL
22316 9.9 2.2 7.7 128.3 108.1 20.2 17.8 2.4 3 58 P 80 20 NA NA U Y Y Y GN GN TILL

SAMPLE # PANNED

22310

22311

22312

22313

22314

22315

22316

Y/N

N

Y

DIAMETER

NO VISIBLE GOLD

50 X
125 X

50
50
100
125
175

x X X X X

25

50
100

>x X X X

50 X
125 X

50 X
100 X

25 X
50 X
50 X

HEAVY MINERAL CONCENTRATE REPORT

THICKNESS

75
250

50
100
150
125
300

25

75
100

75
175

125
175

25
75
100

13
36

13
20

13
29

18
27

13.
15

OO0 0

OO0

GOLD CLASSIFICATION

VISIBLE GOLD FROM SHAKING TABLE AND PANNING

NUMBER OF GRAINS

REMARKS
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EST.2% MARCASITE

EST.O.

CALC V.G.
z======= ===== MAQG ASSAY
T P GMS PPB
1
1
2 17.8 552
1
1
1
1
1
5 20.8 1218
1
1
1
1
4 15.9 124
1
1
2 21.3 249
1
1
2 24.4 198
1
1
1
3 17.8 58

EST.2%
EST.O.
PHOTO

FILM R

EST.O.
EST.O.

EST.O.
EST.O.

EST.O.
EST.O.

EST.O.

5% PYRITE

MARCASITE

5% PYRITE
MICROGRAPH AVAILABLE
EF#150-151

5% PYRITE
5% MARCASITE

5% PYRITE
5% MARCASITE

5% PYRITE
5% MARCASITE

0% PYRITE AND MARCASITE
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DRILL HOLE SUMMARY SHEET

IDENTiFICATION
ONR Drill Hole Number: 08-303
_rilling Completion Date: 5/22/88

DCATION (see map at right)

5-T-R: NWY%-NW% - S19 - T63N - R254

County: Koochiching

Quadrangle: Craigville 7.5

Regional Survey Area: Effie

UTM Coordinates: 455 ,600mE; 5309430mN; 15,N.

410LE PARAMETERS

Surface Elevation: 1285 + 4 ft.
Total Depth: 171 ft.

Elevation, Top of Precambrian Bedrock: <1124 ft.fp"
Elevation, Top of Saprolite: 1146 ft.

brilling Method: Rotasonic

sample Diameter: 3.5 inch

sample Collection Method: Core: Sleeved & Boxed

EE FOLLOWING PAGES
Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log

INFORMATION SUMMARY

Library Geochem Assays

Interval Samples Subsamples Worthy of

(ft.) Interpretation Available Tested Further Review
0-126 "Kooch. lobe gl. drift B,C,G A,B,C B=Au,Sb,As,Ba,Pb,Se,W
126-136.5 Rainy lobe gl. drift B,C,G A,B,C B=Bi

136.5-144 0old Rainy lobe gl. drift B,C,G A,B,C

144-149 Winnipeg lobe gl. drift B,C,G A,B,C

149-171 Weathered bedrock B,C,G A,B,C,d A=Zn B=Cu,Ni,Cr,W

C=Cr,2Zn

A = Silt/Clay Fraction H = Thin Section
B = Heavy Minerals, Nonmag I = (Bedrock or Drift) Split of “Wholerock"
C = Heavy Minerals, Mag Sample
G = Core J = Special Mineralogy

BEDROCK (The following is contributed by Terrence J. Boerboom and Mark Jirsa, MGS).

Core Description: Saprolite and fragmental fresh rock. Saprolite consists of
varied colors of green clay with scattered 2.0 mm quartz grains. Freshest rock
is weathered granodiorite. Granodiorite is unlineated and equigranular, with
1-2 mm, euhedral, light pink to white kspar; white powdery clay which presumably
was plagioclase; minor fresh biotite quartz and green clayey Fe-Mg minerals
(actinolite-chlorite after hornblende is likely). Approximode: Quartz 10%;
“e-Mg (weathered) 30%; Plag. 20%; Biotite 5%; Kspar 35%. Magnetic susceptibility
= 0.00 x 10-3 €CGS-10. No thin sections.

Thin Section Description:

scintillometer Reading (cps):

L A

BLANK PAGE
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08_303 Appendix 1-3B.

Geologic Descriptions
(0-4) SILTY CLAY; OXIDIZED; calc by 3 1; few sand grains; 0 - 1 road gravel, - 1 1,2
peal.
(4 - 6) SILT - SILT LOAM; OXIDIZED; more pebs widepth; 5 1/2 - G ft pebbly clay (flow i
w/silt lam; carb pebs dominale.

—__ (6~ 8) LOAMY GRAVELLY SAND; carb rich; may be stump from road gravel above.

(8-12) SILT - CLAYEY SILT; OXIDIZED; much sand & pebs (drop stones); highly calc.

(12 - 56) CLAY - SILTY CLAY TILL; UNOXIDIZED by 16 ft; may be till by 9: carb rich,
highly calc; sh peb at 31.

(56 - 86) NO CORE

(66 - 73 1/2) CLAY TILL; UNOXIDIZED; as above.

(73 1/2 - 107 1/2) CLAY & SILTY CLAY; UNOXIDIZED; obscurely laminated; gradationa!
upper contact; v few sand grains, more from about 88 ft; few sill lam, increasing below
103: 106 - 107 1/2 trans zone, laminated silt, clay, clayey till.

(107 1/2-110) CLAY LOAM TILL; UNOXIDIZED; calc.

(110 - 126) SANDY LOAM TILL; UNOXIDIZED; calc, carb common; sev sh grains noted;
110 1/2 - 111 ftloamy, pebbly sand; fine gvl layer at 113 1/2; cobs at 110 1/2, 115, 117,
119 1/2, 123 1/2, 125; mod calc from 117; no carb in sand lens from 120 1/2 - 121 1/2,
may be inclusion; possibly till is reworked Rainy lobe; sev layers of clayey till at about 119
gradational contact w/sand below.
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(126 - 130) GRAVELLY SAND; OXIDIZED; loamy cgr to v cgr sand w/sev cobs 1o 128 ft,
then v cgr pebbly sand; little or no carb; unox by 129.
(130 - 136 1/2) SAND & GRAVEL; UNOXIDIZED; cobs to 134 fl, then fine gvl; carb peb at
131.

OR (136 1/2- 139) SAND; OXIDIZED; cgr to v cgr; unox by 137 1/2 ft excepl al base.

(139 - 144) LOAMY SAND & GRAVEL; UNOXIDIZED; v cobbly, poorly sorted, could be till;
noncalc; boulder 143 - 144 ft,

w (144 - 149) SAPROLITE & TILL; calc; obvious carb pebs, but bulk is saprolite; cobs from
147 1: sl to mod calc towards base.

(149 - 171) GRANODIORITE SAPROLITE; 149 - 156 ft hard rock cores w/gritty clay rinds,
possibly sorted towards top; 156 - 159 1/2 punky rock within bands of silt; 1589 1/2 - 161
1/2 as above but darker, finer xyline; 161 1/2 - 165 punky rock w/horizontal, wider siit
bands, layered; 165 - 169 sandy clay loam, more decomposed; 169-171 punky rock.




HMASTER SAMPLE LIST

DRIFT UNDERLY ING BEDROCK .
SAMPLE SAMP DRILL SAMPLE FEET  SUBSAMPLES DRIFT TYPE BEDROCK TYPE Appendlx 1-3C.
MUMBER TYPE HOLE INTERVAL  SAMPLED  ANALYZED  TWP SEC RNG FORTY COUNTY  TYPE KEY TYPE KEY REMARKS
22,319 303 66.0- 73.5 7.5 ABCJ 63-25-19  NW-NW K KOOCHICHING LOBE TILL 21 GRANITE, GRANODIORITE GR/GD
22,321 303 110.0-118.0 8.0 ABCJ 63-25-19  NW-NW K KOOCHICHING LOBE TILL 21 GRANITE, GRANODIORITE GR/GD
22,322 303 118.0-126.0 8.0 AB 63-25-19  NW-NW K KOOCHICHING LOBE TILL 21 GRANITE, GRANODIORITE GR/GD
22,323 303 128.0-136.5 8.5 AB 63-25-19  NW-NW K RAINY LOBE GRAVEL 12 GRANITE, GRANODIORITE GR/GD
22,324 303 136.5-143.0 6.5 AB 63-25-19  NW-NW X OLD RAINY LOBE TILL 51  GRANITE, GRANODIORITE GR/GD
22,325 303 144.0-156.0  12.0 ABCJ 63-25-19  NW-NW K DRIFT AND SAPROLITE MIXTURE 48  GRANITE, GRANODIORITE GR/GD
22,326 303 156.0-165.0 9.0 ABCJ 63-25-19  NW-NW K SAPROLITE: CLAY W/PRESERVED ROCK TEXTURE 43  GRANITE, GRANODIORITE GR/GD
22,566 SS 303 156.0 157.0 1.0 J 63-25-19  NW-NW K SAPROLITE: CLAY & HARD WEATHERED FRAGS 44  GRANITE, GRANODIORITE GR/GD  SPEC.MINERALOGY
22,567 SS 303 167.0 168.0 1.0 1 63-25-19  NW-NW K SAPROLITE: CLAY WITH GRANULES 42 GRANITE, GRANODIORITE GR/GD  SPEC.MINERAL&ASSAY
HMC AND LAB DATA
GOLD  TOTAL  TOTAL RATIO WEIGHT (GRAMS) 7 WEIGHT % NORMALIZED TO 10KG SAMPLE
GRAIN WEIGHT WEIGHT NMAG HMC

SAMPLE SAMP DRIFT COUNT NONMAG MAGNET. / FEED +250um  -250 +63um  -63um >= VCGR MGR  FGR #GOLD GRAIN MNMAG HMC  MAG HMC
NUMBER TYPE TYPE (HMC) HMC(G) HMC(G) MAG HMC  SLT/CLY FRACTION  FRACTION _ FRACTION SAND  SAND  SAND SILT COUNTED  WEIGHT(g) WEIGHT(g)
22,319 21 0 1.7 0.7 2.4 100 5 9 86 2 3 9 86 0.0 2.0 0.8
22,321 21 1 28.1 9.7 2.9 100 46 27 27 22 24 2127 0.6 16.9 5.8
22,322 21 0 24.2 6.9 3.5 100 61 20 20 26 35 20 20 0.0 25.7 7.3
22,323 12 0 6.7 1.1 6.1 100 90 5 5 54 36 5 5 0.0 8.0 1.3
22 324 51 1 13.4 2.8 4.8 100 85 7 7 41 44 7 7 1.2 15.6 3.3
22,325 48 0 15.7 2.5 6.3 100 58 18 24 36 22 18 24 0.0 16.0 2.6
22,326 43 0 1.1 0.1 11.0 100 49 20 32 16 33 200 32 0.0 1.3 0.1

NONMAGNETIC HMC ANALYSIS

AU ASSAY  CALC
DRIFT #GOLD EST.FROM  BULK INAA
SAMPLE SAMP TYPE  GRAIMN GOLD AU SAMPLE Au Ag As sb  Se Bi W Ho Ba Cu Pb Zn Ni ° Cr Co Fe HMn
NUMBER TYPE KEY COUNT  GRAINS  ASSAY  WEIGHT ppm__ppom ppm ppm___ppm ppm _ ppm ppm ___ppm

Th Na Ca Ce
ppm__ppm __ poin

8
g
g
g
g
g
g
f -
i

22,319 21 0 .002

0 0 1.6 < 5.0 5.4 2.3 1 < 4 7 2000 108 152 235 120 470 46 20.5 7250 12.0 120.0 1220 < 3 530.0
22,321 21 1 23 0.118 19.9 70 < 6.0 100 2.5 2.9 <1 < 4 5 < 200 100 36 144 118 360 66 20.6 9180 12.0 110.0 1660 < 2 460.0
22,322 21 0 0 2.317 17.5 900 < 6.0 45 0.8 1.3 <1 153 < 200 87 32 121 135 450 66 22.8 92680 8.0 110.0 2100 <_2 500.0
22,323 12 0 0 0.097 4.9 121 < 6.0 < 2<0.2 0.2 1 < 4 2 < 200 46 19 92 50 350 29 16.7 15330 11.0 130.0 1230 < 2 540.0
22,324 51 1 48 0.118 9.8 76 < 5.0 < 2<0.2 0.3 <1 < 4 2 < 200 75 30 136 95 250 33 12.0 9790 6.4 95.0 1150 4 __410.0
22,325 48 0 0 0.412 1.2 257 < 5.0 200 0.5 0.4 <1 43 6 < 200 96 39 106 96 160 35 4.4 10070 6.8 64.0 994 < 1 300.0
22,326 43 0 0 0.007 1.1 58 < 6.0 26 < 0.2 0.1 <1 270 20 < 200 3900 74 158 349 820 77 16.6 5150 10.0 120.0 2420 < 3  600.0




SILT/CLAY ANALYSIS

DRIFT FA-ICP  -63um -63um Clay Clay Clay Clay Clay Clay Clay clay Clay Clay clay Clay CcClay Clay Clay -63un Clay Clay Clay Cclay Clay Clay Clay
SAMPLE SAMP TYPE Au ASSAY Au Ag As Sb Se Bi W Mo Ba Cu Pb n Ni Cr Co Fe HMn co2 AlL203 Ca0 Mg0 Na20 Ti02 K20 P205
NUMBER TYPE #KEY SAMP WGT ppb ppm ppm ppm  ppm  ppm  ppm ppm pOm  ppm ppm  ppm  ppm  ppm  ppm ppm ppm % % % % % % % %
22,319 21 30 < 1 <.2 4 <1 <1 <2 3 < 2 472 55 10 84 30 28 10 32,932 230 -1 14.52 10.99 4.11 1.55 0.65 2.54 1.11
22,321 21 30 5 <.2 3 <1 <1 <2 < 1 < 2 570 49 10 120 45 60 17 45,815 280 -1 16.81 5.06 3.48 2.89 0.66 2.46 2.34
22,322 21 30 < 1 <.2 3 <1 <1 <2 <1 < 2 539 110 8 110 47 64 19 53,376 250 -1 18.30 3.43 3.57 3.10 0.76 2.48 1.97
22,323 12 30 2 <.2 14 <1 <1 <2 13 < 2 580 70 24 120 73 130 29 85,008 290 -1 18.12 1.48 3.10 4.69 0.77 2.79 4.29
22,324 51 30 2 <.2 7 <1 <1 <2 15 < 2 947 110 20 95 41 100 25 75,168 210 -1 17.81 2.17 2.90 5.13 0.70 3,34 2.04
22,325 48 30 < 1 <.2 1 <1 <1 <2 8 < 2 701 34 6 200 27 46 21 39,329 170 -1 20.13 2.56 1.81 5.02 0.942.31 1.41
22,326 43 30 < 1 <.2 < 1 <1 <1 <2 1 < 2 409 25 4 150 30 72 14 35,246 200 -1 20.25 2.95 1.56 5.03 0.84 2.19 1.43
MAGNETIC HMC AMALYSIS
TOT. WT.
SAMPLE SAMP DRIFT MAGNETIC Ag As Se Mo Cu Pb 'Zn [§) Cr Mg Ti Hn v Co Fe203 Si02 Al203 Ca0 Na20 K20 P205 Ba Sr Ir Sc
NUMBER TYPE TYPE HMC(G) ppm  ppm ppm ppm PP ppm ppm  ppm ppm ppm  DPM  pom  ppm _ ppm % % % % % % % ppm  ppm ppm_ ppm
22,319 21 0.7 NS NS NS NS 23 NS 288 101 2,350 3,197 16,667 1,549 1,362 92 89.44 4.46 1.69 0.77 0.10 0.10 0.16 105 30 210 2
22,321 21 9.7 < 0.5 1< 1 2 19 16 304 103 1,696 2,594 25,779 1,859 1,741 118 91.46 3.26 0.92 0.67 0.04 0.10 0.05 30 27 132 4
22,325 48 2.5 < 0.5 2< 1 18 98 10 365 125 1,301 5,428 61,871 3,253 2,596 441 73.73 8.53 2.28 2.91 0.15 0.10 0.05 68 82 180 12
22,326 43 0.1 NS NS NS NS 96 NS 3,655 495 21,209 11,761 28,657 3,486 1,416 3,679 55.60 17.77 5.96 5.44 0.54 1.05 0.09 110 214 78 12
BEDROCK AND SAPROLITE ANALYSIS

SAMPLE SAMP SAMPLING Pt Pd Au Ag As Sb Se Bi W Mo Ba Cu Pb Zn Wi Cr Co Fe203 Mn0 Hg0 Tio2 Ca0 Na20 K20 Al203 Sio2 P205
NUMBER TYPE INTERVAL ppb  ppb ppb ppm ppM  ppM pOM  ppm  ppm  ppm  ppm  ppm  pPPM  ppm  ppm _ ppm  ppm % % % % % % % % %
22,567 SS  167.0 168.0 <10 < 2<1 <0.5 4 <0,2<5 <1< 30 <2 591 18 8 67 50 121 19 1.98 0.03 1.12 0.25 1.99 5.69 2.37 16.90 65.53 0.10

SAMPLE V  Sn  Te s F B Be €d Li Rb Sr P25 Ga Sc Y La Ce 2r Nb Ta

& NUMBER ppm  ppm _ppm ppm ppm ___ppm__ppm _ppm___ppm  ppm  ppm %__ppm _ppm ppm ppm ppm  ppm _Dpm _ppm
22,567 30 <50 <1 0.02 140 < 10 2 <1 9 36 480 0.10 8 3 5 5 11 69<100<2
MINERALOGY OF NONMAGNETIC HMC
SAMPLE SAMP SAMPLE DRIFT QUARTZ &
NUMBER TYPE _ INTERVAL _ TYPE PYRITE MARCASITE SIDERITE HEMATITE GOETHITE ILMENITE SPHENE RUTILE ZIRCON GARNET STAUROLITE EPIDOTE PYROXENE HORNBLENDE KYANITE TOTAL _ FELDSPAR REMARKS
. . 4 17 7 9 0 9 5 -1 1 22 0 14 5 7 0 100 7

22'319 ARy - 0 1" 3 0 2 17 0 21 [} 6 0 100 5 DUPLICATE GRAIN COUNT

22,319 66.0- 73.5 21 6 14 1 14

22'319 66.0- 73.5 21 1 15 5 2 0 12 1 0 3 24 0 23 7 7 0 100 5 DUPLICATE GRAIN COUNT

22:321 110.0-118.0 21 1 7 8 10 1 15 -1 1 1 22 1 11 13 9 0100 7

22,325 144.0-156.0 48 2 7 14 9 2 7 0 1 -1 6 0 29 17 6 0 100 6

22,326 156.0-165.0 43 0 7 3 3 0 3 0 0 2 2 0 78 2 0 0 100 4
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Appendix 1-4A. DRILL HOLE SUMMARY SHEET

IDENTIFICATION
DNR Drill Hole Number: 0B-304
Dritling Completion Date: 5/722/88

LOCATION (see map at right)

S-T-R: SE%-SW% - S& - T63N - R25W

County: Koochiching

Quadrangle: Craigville 7.5

Regional Survey Area: Effie

UTM Coordinates: 459 ,150mE; 5313170mN; 15,N.

HOLE PARAMETERS

-Surface Elevation: 1322 + 3 f¢t.

Total Depth: 60 ft.

Elevation, Top of Precambrian Bedrock: 1267 ft.
Elevation, Top of Saprolite:

Drilling Method: Rotasonic

Sample Diameter: 3.5 inch

Sample Collection Method: <Core: Sleeved & Boxed

SEE FOLLOWING PAGES
Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log

INFORMATION SUMMARY

Library Geochem Assays

Interval Samples Subsamples Worthy of

(ft.) Interpretation Available Tested Further Review
0-55 Kooch. lobe gl. drift B,C,G A,B,C A=Pb

: B=Pb,Zn,%,Ba,Sb,Se
C=Pb,Cu,Ni

55-60 Sound bedrock G,H 1
A = Silt/Clay Fraction H = Thin Section
B = Heavy Minerals, Nonmag 1 = (Bedrock or Drift) Split of "Wholerock"
€ = Heavy Minerals, Mag Sample
G = Core J = Special Mineralogy

JEDROCK (The following is contributed by Terrence J. Boerboom and Mark Jirsa, MGS).
Core Description: Black to dark green, fine-grained amphibolitic schist,
probably of basaltic protolith. Outcrops about mile west of drill hole are an
assemblage of mafic flows and tuffs Wwith interbedded dacitic clastic rocks. ALt
are strongly schistose and metamorphosed (amphibolite facies?) and intruded by a
myriad of granodioritic rocks creating local migmatite. Foliation defined by
elongate hornblende and plagioclase and is oriented about 75-80°. Rock is
multiply veined with white calcite and quartz with a trace % of epidote and
pyrite. Veins generally are brittle and unfolded (post-foliation), and dip less
steeply than the folijation. Magnetic susc. 0.02-0.04 x 10-3 CGS. Thin-section
is representative.

Thin Section Description: 0OB-304, 56 ft. Strongly foliated amphibolite.
Estimated mode (volume %): Hornblende 74; Plagioclase (plus alteration
products) 19; Quartz 4; Opaques 3; Calcite Tr; Epidote Tr. Fresh, well-
foliated amphibolite is cut by late brittle, calcite-filled fractures at a
high angle to foliation; these fractures are up to 1 mm wide. Hornblende
forms subhedral 0.2 to 1.0 mm prisms and contains abundant tiny quartz
inclusions. Plagioclase is heavily altered to sericite and fine, dusty
epidote or zoisite; a few grains of plagioclase retain polysynthetic
twinning. Fine-grained blocky Fe-Ti oxides are disseminated throughout in
clotted aggregates and are also included within hornblende. In addition to
calcite, the fractures contain a small amount of a colorless, moderately
birefringent, anhedral mineral of unknown composition, and minor gquartz and
epidote are present near the fracture margins.

Scintillometer Reading (cps): 60-70
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MASTER SAMPLE LIST

DRIFT UNDERLYING BEDROCK
SAMPLE SAMP DRILL SAMPLE FEET SUBSAMPLES DRIFT TYPE BEDROCK TYPE
NUMBER TYPE HOLE INTERVAL SAMPLED  ANALYZED  TWP SEC RNG FORTY COUNTY TYPE KEY TYPE KEY REMARKS
22,328 304 26.0- 36.0 10.0 ABCJ 63-25- 4 SE-SW K KOOCHICHING LOBE TILL 21 VOLCANICLASTIC ROCKS Ve
22,329 304 46.0- 55.0 9.0 AB 63-25- 4 SE-SW K KOOCHICHING LOBE TILL 21 VOLCANICLASTIC ROCKS Ve
22,330 304 55.0- 60.0 5.0 HI 63-25- 4 SE-SW K BEDROCK 34 VOLCANICLASTIC ROCKS vC
HMC AND LAB DATA

GOLD  TOTAL  TOTAL RATIO WEIGHT (GRAMS) WEIGHT X NORMALIZED TO 10KG SAMPLE

GRAIN WEIGHT WEIGHT NMAG HMC .
SAMPLE SAMP DRIFT COUNT NONMAG MAGNET. / FEED  +250um  -250 +63um -63um >= VCGR MGR FGR #GOLD GRAIN NMAG HMC  MAG HMC
NUMBER TYPE TYPE (HMC) HMC(G) HMC(G) MAG HMC SLT/CLY FRACTION FRACTION  FRACTION SAND  SAND _SAND SILT COUNTED WEIGHT(g) WEIGHT(q)
22,328 21 1 10.7 1.8 5.9 100 20 18 62 5 15 18 62 1.2 13.2 2.2
22,329 21 0 25.2 9.6 2.6 100 36 31 33 6 30 31 33 0.0 17.4 6.6

NONMAGNETIC HMC ANALYSIS
AU ASSAY  CALC
DRIFT #GOLD EST.FROM  BULK INAA i

SAMPLE SAMP TYPE  GRAIN GOLD AU SAMPLE Au Ag As Sb  Se Bi W Mo Ba Cu Pb Zn Ni Ccr Co Fe Hn U Th Na Ca Ce
NUMBER TYPE KEY COUNT  GRAINS ASSAY WEIGHT  ppb ppm ppm ___ppm _ppm __ppm _ppm_ppm  ppm  ppm ppm  pbpm  pom ppm___ppm % ppm __ppm ppm ppm__ppm ppm
22,328 21 1 140 0.660 7.2 500 < 5.0 73 3.0 2.8 1 16 12 2900 159 854 365 1 340 36 17.6 6730 8.1 60.0 718 < 2 260.0
22,329 21 0 0 0.078 18.3 45 < 7.0 60 1.2 1.1 <1 10 3 800 130 291 185 102 440 68 20.9 8300 16.0 140.0 2070 8 630.0

M- ®a ®m e & A, A e, M & ® A & O O S 8 O 0 & O ido‘r‘ﬂ & @»

Appendix 1-4C.
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SILT/CLAY ANALYSIS

DRIFT FA-ICP -63um -63um Clay Clay Ctay Clay Clay Clay Clay Clay Cclay clay Clay Clay Clay Clay Clay -63um Clay Clay Clay Clay Clay Clay Clay
SAMPLE SAMP TYPE Au ASSAY Au Ag As Sb Se Bi W Ho Ba Cu Pb n Ni Cr Co Fe Hn co2 Al203 Ca0 Mg0 Na20 Ti02 K20 p205
NUMBER TYPE 7KEY SAMP WGT ppb ppm ‘ppm ppm  ppm_ ppm  ppm ppm ppm  ppm ppm  Dpm  ppm  ppm  ppm ppm  ppm % X % % % % % %
22,328 21 30 2 <.2 4 <1 <1 <2 < 1 < 2 613 45 20 120 36 46 14 34,164 320 -1 14.20 9.39 3.52 2.08 0.64 2.50 .
22,329 21 30 5 <.2 2 <1 <1 <2 1 < 2 611 35 10 93 33 72 15 38,562 310 -1 14.52 10.41 4.01 2.83 0.64 2.73 1.83

MAGNETIC HMC ANALYSIS

TOT. WT. ’ )
SAMPLE SAMP DRIFT MAGNETIC Ag As Se Ho Cu Pb Zn N1 Cr Mg Ti Hn v Co Fe203 Si02 AL203 Ca0 MWa20 K20 P205 Ba Sr r Sc
NUMBER TYPE TYPE HMC(G) ppm  ppm ppm ppm PP ppm  ppm  ppm ppm ppin ppm  ppm  ppm ppm % X X % % % % ppm  ppm ppm __ ppm
22,328 21 1.8 < 0.5 5 < 1 18 143 86 301 260 1,831 4,946 25,360 1,859 1,749 101 88.31 4.89 1.20 0.72 0.07 0.26 0.06 70 27 160 <)
BEDROCK AND SAPROLITE ANALYSIS
SAMPLE SAMP SAMPLING Pt Pd Au Ag As Sb Se Bi W Mo Ba Cu Pb Zn Wi Cr Co Fe203 MnO Mg0 TiO02 Ca0 Na20 K20 Al203 S$i02 P205
NUMBER TYPE  INTERVAL ppb  ppb ppb ppm_ ppm  ppm ppm  ppm PO ppm  ppm  ppm  ppm  ppm _ ppm _ppm __ ppm % X % % % X % % % %
22,330 55.0- 60.0 <10 < 2 5 <0.2 <1 1.0 2 <1< 30 <2 68 123 < 3 100 123 279 61 13.89 0.21 7.66 1.37 10.66 1.73 0.42 14.40 47.22 0.14
SAMPLE v Sn Te S F B Be cd Li Rb Sr  P205 Ga Sc Y LlLa ’ Ce Zr Kb Ta

22,330 302 <50 <5 0.14 390 <10 <1 <1 14 150 87 0.14 <5 41 23 3 7 42<50<2

MINERALOGY OF NONMAGNETIC HMC

SAMPLE SAMP SAMPLE DRIFT QUARTZ &
NUMBER TYPE  INTERVAL  TYPE PYRITE MARCASITE SIDERITE HEMATITE GOETHITE ILMENITE SPHENE RUTILE ZIRCOM GARNET STAUROLITE EPIDOTE PYROXENE HORMBLENDE KYANITE TOTAL  FELDSPAR REMARKS
22,328 26.0- 36.0 21 3 26 8 4 2 7 -1 1 1 18 0 10 13 7 0 100 6
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OB-304

OVERBURDEN DRILLING MANAGEMENT LIMITED

LABORATORY SAMPLE LOG

HEAVY MINERAL CONCENTRATE REPORT

GOLD CLASSIFICATION

VISIBLE GOLD FROM SHAKING TABLE AND PANNING

NUMBER OF GRAINS

Appendix 1-4D.

7 WEIGHT (KG.WET) WEIGHT (GRAMS DRY) AU DESCRIPTION CLASS
M. 1. CONC CLAST MATRIX ABRADED  IRREGULAR DELICATE TOTAL NON CALC V.G.
==mz===co======== SmmossososSEomsZooSoSD SSSSSZSSREESSTSEEIZ=SES SAMPLE # PANNED ==z====== ========= ===z===== =z=== MAG ASSAY
TABLE +10 TABLE TABLE M.I. CONC. NON NO. CALC SIZE % S/U SD ST CY COLCR Y/N DIAMETER  THICKNESS P T P T P GMS PPB REMARKS
SPLIT CHIPS FEED  CONC  LIGHTS TOTAL MAG MAG V.G. PPB ==z=z====s=zss=as ==z===
V/S GR LS OT S0 CY 22328 N 100 X 100 20 ¢ 1 1
1 10.7 140
22328 8.1 0.4 7.7 74.0 61.5 12.5 10.7 1.8 1 140 P 40 20 40 NA S F.C Y Y GB GB SAND
22329 N N
22329 14.5 0.8 13.7 172.2 137.4 34.8 25.2 9.6 O NA.P 40 20 40 NA U Y Y Y B B TILL O VISIBLE GOLD
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Appendix 1-5A.

IDENTIFICATION

DNR Drill Hole Number: 0B-306
Drilling Completion Date: 5/19/88
LOCATION (see map at right)
S-T-R: NE%-NW% - S16 - T61N - R26W

County: Itasca
Quadrangle: Effie 7.5
Regional Survey Area:

UTM Coordinates:

HOLE PARAMETERS
Surface Elevation:
Total Depth: 136.5 ft

Elevation, Top of Precambrian Bedrock:
Elevation, Top of Saprolite:

Dritling Method:
Sample Diameter: 3.5

SEE FOLLOWING PAGES

Effie
449 ,500mE; 5292140mN; 15,N.

1352 + 2 ft.

Rotasonic
inch
Sample Collection Method:

DRILL HOLE SUMMARY SHEET

1223 ft.

Core: Sleeved & Boxed .

Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log

INFORMATION SUMMARY

Library Geochem Assays
Interval Samples Subsamples Worthy of
_(ft.) Interpretation Available Tested Further Review
0-8%4 Kooch. lobe gl. drift B,C,G A,B,C
84-129 Winnipeg lobe gl. drift B,C,G A,B,C A=Au,Pb,Ba
129-136.5 Sound bedrock G,H I
A = Silt/Clay Fraction H = Thin Section
B = Heavy Minerals, Nonmag I = (Bedrock or Drift) split of "Wholerock™
C = Heavy Minerals, Mag Sample
G = Core J = Special Mineralogy

BEDROCK (The following

Core Description:
intermediate volcanic
crystal tuff, but much

is contributed by Terrence J. Boerboom and Mark Jirsa, MGS

Medium greenish-gray, aphanitic to fine grained, felsic to
rock.
is

Locally it is clearly volcaniclastic and appears to
too fine-grained to elucidate. Near 136’ is thin unit

darker gray, porphyritic andesite with 2.0 - 4.0 mm altered plagioclase laths in
Elongation of minerals defines a vague lineation oriented

aphanitic groundmass.
70-80°.

Rock is cut by calcite and quartz veins at 60-70° dip.

Several interest

sulfides, including clots of chalcopyrite surrounding quartz grains or amygdules,

vague zones of disseminated pyrrhotite.

Magnetic suscept. 0.01 x 10-3 CGS. Thin

section (@ 134 ft.) is from portion of core which is more felsic-looking than the

butk of core.

2222222229999 999999¢9 q°

B=Pb,Ba

).

be
of

ing
and

Thin Section Description: ©0B-306, 134 ft. Reworked felsic crystal tuff.
Quartz-rich rock contains abundant 0.5 mm (monocrystalline) to 3.0 mm
(polycrystalline) quartz grains and minor euhedral plagioclase set in a
foliated matrix of fine-grained, felty feldspar, actinolite(?), chlorite,
and epidote or zoisite(?). The larger quartz grains are typically very
round or oval and do not show volcanic quartz habit, and become progres-
sively more stretched and elongate across the width of the slide. The
smaller silt- and sand-sized unit quartz grains have irregular boundaries
due to infringing actinolite in the groundmass. Minor amounts of equant to
tabular plagioclase crystals are present, these range in size from 0.5 mm
phenocrysts down to microlites in the groundmass which form a trachytic
flow texture. A 3mm-wide, finer-grained and more quartz-poor layer cross-
cuts foliation; this layer apparently represents a volcanic clast as
another smaller, angular clast of similar lithology is also present else-
where in the slide. The layer contains relatiVely large aggregates of
epidote and quartz which may represent amygdules, and also smaller epidote-
rich clots which have sharp boundaries and appear to pseudomorph a primary
mafic mineral. Thin, straight, brittle quartz veins transect the length of
the slide, oblique to the foliation, and minor chalcopyrite and pyrite are

concentrated around the fine-grained layer or clast.

Scintillometer Reading (cps): 80-90




® ® 9990 9O 9»0 Vo o s

P DD IPDIDDIDIDDDDIDOGOOLOBGBB

Gold Assay Gold Grain

Nonmag . HMC Nonmag . HMC Nonmag . HMC Nonmag . HMC Nonmag . HMC (ppb) From Count Interval Magnetic :
FeZ As Zn Pb Ba Nonmag . HMC Nonmag . HMC & Sample Depth Suscep- Lith- OB_306 Append'x 1-5B.
(X) (X) X) (X) (X) x) (X) Number (Feet) tibility ology Geologic Descriptions
— 1 I L r 1 T 1 T 1 I 1 r ! 0= K (-3 CLAY; OXIDIZEU; caic by 1 e il; flew sand grains, could be till.
0 50 0 50 0 500 0 1000 0 5000 0 500 0 10
: ne i-jl’/ﬁ Y (3 - 41 1/2) CLAY TILL; UNOXIDIZED by 26 ft; calc; apar no concentration of grains, no
::;;",‘;:} bedding, but mostly clay; gypsum crystals at 28; tougher w/depth.
SUSIAN
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20 — TSN

(41 1/2- 53 1/2) CLAY; UNOXIDIZED; calc; silt lam at top, occ below; more sand grains by
49 {t, many are sh; about as many clasts as above but grouped, bedded.

(53 1/2 - 63 1/2) CLAY LOAM TILL; UNOXIDIZED; calc; pebs common but carb not
dominant; sm cob at 58 1/2 ft; incorporated lenses of silty, v fgr sand from 61 increase to

60 — base.
(63 1/2 - 66) FINE SAND; UNOXIDIZED; top 1/2 foot silty, v fgr sand; sev clay loam till
beds 65 - 65 1/2 ft.
(66 - 69) CLAY; calc; large peb at 67 ft; few concentrated clasts; laminated silt & clay from
— ——671/2.

22331

} 22332| 80
/
/

(69 - 84) SANDY LOAM TILL; UNOXIDIZED; calc; reddish brown clay smears from 69 - 72
fi, then grnish gray to 74; 70 - 71 mgr sand; carb pebs common; sand lam at 73 1/2; more
loamy w/depth; sev inches pebbly, cgr sand at 77; ox, pebbly, cgr sand bed at 80; 83 - 84
boulder.

—0
\\O

7 W (84 - 100 1/2) CLAY TILL; UNOXIDIZED; highly calc; ox spot at 92 ft; harder w/depth; apar
AT N ': mare clasts from 93; clay loam till by 96; sandy gvl lenses at 96, 96 1/2.

—— r_~ N ,z ;x"“
a’:‘:"n : '&\Q
.'l‘Q § ,:y' ”
i~y L fn
207 s 7
100~ RO
X% (100 1/2 - 105) LOAM TILL; UNOXIDIZED; calc; lenses & lam of fgr sand, sev inches silty,
22333 igr sand at top; carb pebs common; thin ox zones along horizontal joints; pebbly fgr sand
/LRI BN lens at 104 ft, & from 104 1/2 - 105.
e .:_‘;‘ Y (105 - 111) CLAY TILL; UNOXIDIZED; calc; carb common; laminated silt & clay at 109 1t
N 22334 _ SRR - possibly inclusion; hard, tough; abrupt basal contact.

— (111 -113 1/2) LOAM TILL; UNOXIDIZED; many more pebs than above; cobbly from 112
H—___ftyinc carb cob.

t—— o — O — — — — — —— —O—
g——-—o0——0—_ 0

SRR (113 1/2 - 129) CLAY LOAM - LOAM TILL; UNOXIDIZED; clay till to 114 ft; saprolite
co2 - 3.66% 22335 WM smears from 117 1/2 - 121; sandy silt lam at 122 1/2 & 123, more beds of sandy silt to
120 — silty, v fgr sand below; laminated clay, silty clay, and silt from 128 1/2, possibly thicker.
% 22336
AR RN
— R (129 - 136 1/2) BEDROCK; FELSIC TUFFACEOUS GRAYWACKE; fgr to mgr; quartz rich;
At mod foliated.
0 5 (F 10 0 B o B, B 100 o B 5 o soo  |22337 RN
[— | L J L ) L | L 1 1 1 | J ba N
Clay Clay Clay Clay Clay Gold Assay Gold Assay
Fe? As zn Pb Ba (ppb) of (ppb)
(0) () (0) (0) (0) —63um Calculated
Fraction Trom Gold
(0) Grain Count
(0)
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MASTER SAMPLE LIST

DRIFT UNDERLYING BEDROCK H
SAMPLE SAMP DRILL SAMPLE FEET SUBSAMPLES DRIFT TYPE BEDROCK TYPE Appendlx 1_5C'
NUMBER TYPE HOLE INTERVAL SAMPLED  ANALYZED  TWP SEC RNG FORTY COUNTY  TYPE KEY TYPE KEY REMARKS
22,331 306 69.0- 76.0 7.0 AB 61-26-16  NE-NW 1 KOOCHICHING LOBE TILL 21 ULTRAMAFIC-INTERMED. VOLC VU/1
22,332 306 76.0- 83.0 7.0 ABCJ _61-26-16  NE-NW 1 KOOCHICHING LOBE TILL 21 ULTRAMAFIC-INTERMED. VOLC Vu/1
22,333 306 100.5-105.0 4.5 ABCJ 61-26-16  NE-NW 1 WINNIPEG LOBE TILL 61 ULTRAMAFIC-INTERMED. VOLC Vu/1
22,334 306 105.0-111.0 6.0 AB 61-26-16  NE-NW I WINNIPEG LOBE TILL 61 ULTRAMAFIC-INTERMED. VOLC VU/1
22,335 306 111.0-120.0 9.0 AB 61-26-16  NE-NW I WINNIPEG LOBE TILL 61 ULTRAMAFIC-INTERMED. VOLC VU/1
22,336 306 120.0-129.0 9.0 ABCJ 61-26-16  NE-NW 1 WINNIPEG LOBE TILL 61 ULTRAMAFIC-INTERMED. VOLC Vu/1
22,337 306 131.0-136.5 5.5 I 61-26-16  NE-NW I BEDROCK 34 ULTRAMAFIC-INTERMED. VOLC VU/I
22,338 ss 306 133.5-134.5 1.0 HIJ 61-26-16  NE-NW I BEDROCK 34 ULTRAMAFIC-INTERMED. VOLC VU/1 SPECIAL SAMPLE VEIN MATERIAL

HMC AND LAB DATA

GOLD TOTAL TOTAL RATIO WEIGHT (GRAMS) WEIGHT % NORMALIZED TO 10KG SAMPLE
GRAIN WEIGHT WEIGHT NMAG HMC
SAMPLE SAMP DRIFT COUNT NONMAG MAGHNET. / FEED +250um -250 +63um -63um >= VCGR MGR FGR #GOLD GRAIN NMAG HMC MAG HMC
NUMBER TYPE TYPE (HMC) HMC(G) HMC(G) HMAG HMC SLT/CLY FRACTION FRACTION FRACTION SAND SAND  SAND SILY CGJN@ UEIGHT;E) WEIGHT(g)
22,331 21 2 22.1 7.9 2.8 100 16 13 71 8 8 13 71 2.0 21.7 7.7
22,332 21 3 16.0 6.5 2.5 100 30 22 48 11 19 22 48 3.7 19.8 8.0
22,333 61 1 30.1 8.7 3.5 100 18 17 65 7 11 17 65 0.9 27.1 7.8
22,334 61 0 9.7 2.2 4.4 100 29 29 42 0 29 29 42 0.0 12.4 2.8
22,335 61 1 10.8 3.8 2.8 100 26 20 55 13 13 20 55 1.3 13.8 4.9
22,336 61 1 12.3 4.6 2.7 100 19 20 62 6 13 20 62 1.3 15.6 5.8
NONMAGNETIC HMC ANALYSIS
AU ASSAY CALC
DRIFT #GOLD EST.FROM BULK INAA

SAMPLE SAMP TYPE  GRAIN GOLD AU SAMPLE Au Ag As sb  Se Bi ¥ Mo Ba Cu Pb Zn Ni cr Co Fe Mn u Th Na Ca Ce
NUMBER TYPE KEY COUNT GRAINS ASSAY WEIGHT ppb __ ppm ppm ___ppm _ppm __ppm ppm __ppm ppm ppm__ppm ___ppm____ppm ppm ___ppm % ppm ppin ppm____ppm _ppm ppm
22,331 21 2 - 54 0.347 16.1 160 < 7.0 46 1.4 0.7 <1 < 4 4 < 200 68 44 145 99 :380 71 25.5 7880 15.0 110.0 2050 < 3 530.0
22,332 21 3 249 0.454 11.6 230 < 5.0 27 < 0.2 0.4 <1 < 4 4 < 200 82 45 121 76 290 32 12.6 7910 11.0 89.0 1430 4 400.0
22,333 61 1 21 0.249 21.7 92 < 9.0 45 < 0.2 0.4 <1 < 4 3 720 64 178 175 80 530 51 19.7 8910 11.0 140.0 1870 < 3  720.0
22,334 61 0 0 0.007 6.7 6 <5.0 38 <0.2 0.2 <1 < 4 5 3200 68 662 210 76 350 28 13.1 6080 10.0 91.0 1340 < 2  450.0
22,335 61 1 18 0.100 7.1 72 < 5.0 40 < 0.2 0.6, <1 < 4 7 1100 92 346 145 75 390 27 13.0 %200 14.0 120.0 958 < 2 480.0
22,336 61 1 16 0.040 8.1 26 < 5.0 16 1.0 0.3 <1 < 4 8 < 200 51 695 137 72 410 26 12.1 9030 15.0 110.0 1410 < 2  490.0
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SILT/CLAY ANALYSIS

666000

DRIFT FA-ICP  -63um -63um Clay Clay Clay Clay Clay clay CcClay Clay clay cClay Clay Clay Clay Clay Ctay -63um Clay Clay Cclay Clay Clay Clay Clay
SAMPLE SAMP TYPE Au ASSAY Au Ag As Sb Se Bi 1Y) Mo Ba Cu Pb Zn Ni Cr Co Fe Mn co2 Al203 Ca0 Mg0 Na20 1i02 K20 P205
NUMBER TYPE #KEY SAMP WGT ppb ppm ppm ppm  ppm  ppm  ppm ppm ppm__ ppm ppm  pPpm  ppm  ppm  ppm ppm  ppm % % % % % X % X
22,331 21 30 3 <.2 4 <1 <1 <2 < 1 < 2 530 35 16 94 29 68 14 36,483 350 -1 14.11 12.48 3.79 2.67 0.63 2.44 1.95
22,332 21 30 < 1 <.2 2 <1 <1 <2 2 < 2 517 37 6 92 31 78 16 39,411 350 -1 14.73 10.73 4.02 2.92 0.63 2.69 1.67
22,333 61 30 5 <.2 3 <1 <1 <2 3 < 2 408 33 8 78 32 64 15 42,745 270 -1 14.97 12.50 4.00 2.25 0.61 2.49 1.76
22,334 61 30 < 1 <.2 2 <1 <1 <2 < 1 < 2 466 40 12 84 31 74 17 42,658 320 -1 15.73 10.59 3.73 2.53 0.64 2.58 1.89
22,335 61 30 < 1 <.2 2 <1 <1 <2 < 1 < 2 461 34 10 78 20 62 14 39,528 290 3.66 14.20 13.36 3.82 2.33 0.62 2.34 1.7
22,336 61 30 15 <.2 2 <1 <1 <2 3 < 2 546 42 12 95 41 68 15 42,834 360 -1 15.52 9.46 3.67 2.35 0.62 2.63 1.06
MAGNETIC HMC ANALYSIS
TOT. WT.
SAMPLE SAMP DRIFT MAGNETIC Ag As Se Mo Cu Pb ZIn Ni Cr Mg Ti Mn v Co Fe203 Si02 Al203 Ca0D Na20 K20 P205 Ba Sr Zr Sc
NUMBER TYPE TYPE HMC(G) ppm  ppm ppm  ppm  pp ppm  ppm ppm ppm ppm ppm___ppm _ ppm ppm % % % b4 % A % ppm _ ppm ppm  ppm
22,332 21 6.5 < 0.5 3 < 1 6 39 10 471 111 2,024 2,654 21,103 1,704 1,663 120_91.89 3.39 1.03 0.72 0.06 0.40 0,07 39 30 241 3
22,333 61 8.7 < 0.5 3< 1 6 55 6 360 96 2,461 1,990 29,916 1,937 1,944 126 91.35 2.62 0.89 0.57 0.04 0.35 0.04 34 27 152 3
22,336 61 4.6 < 0.5 2 < 1 4 33 24 297 94 2,237 2,292 20,144 1,627 1,585 114 92.41 3.64 1.03 0.73 0.04 0.21 0.05 306 48 206 3
BEDROCK AND SAPROLITE ANALYSIS
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