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SUMMARY

A geological and soil sampling program was completed on part of the 
Bannagan property located 40km north of Sudbury, Ontario. The program 
was designed to follow-up anomalous gold values 1n reconnaissance soil 
samples taken south of Bannagan Lake.

The property covers Huronian aged M1ss1ssag1 formation rocks unconfor 
mable overlying Archean basement volcanics. Quartz pebble conglomerate 
and polymictic conglomerate beds were found to be numerous 1n certain 
sections within the M1ss1ssag1 formation.

The soil geochemical survey returned 22 samples with greater than lOOppb 
gold. The majority of the anomalous samples occur within a 300m by 300m 
area adjacent to the Vermin Ion River Immediately south of Bannagan Lake.

i 
l 
t

Rock chip sampling of conglomerate returned a high of 73ppb gold.
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1.0 INTRODUCTION

The Huronian sedimentary basin which extends from Sault St. Marie to New 
Liskeard, Ontario 1s analogous to the sedimentary basin which hosts the 
VMtwatersand gold deposits of South Africa. Similar gold deposits may 
occur within the Huronian sediments near Sudbury and 1n May 1987 the Milnet 
Reconnaissance Program was undertaken to search for such deposits. The 
Bannagan property was one of the properties staked during this Program.

2.0 LOCATION AND ACCESS

The Bannagan property 1s located 40km north of Sudbury and 15km north of 
the town of Capreol. A very rough bush road extends 5km from the paved 
Moose Mountain Iron Mine road to the property. Travel time by truck from 
Sudbury to the property 1s approximately one hour each way.

3.0 CLAIM DATA

The Bannagan property consists of 27 mineral claims 1n Hutton Township, 
Sudbury Mining Division. The claims were staked 1n July 1987 for Imperial 
Metals Corporation 1n response to anamolous soil samples taken during the 
Milnet Reconnaissance Program. The claim numbers are S985559 through 
S985585 Inclusive. The claims were recorded on July 24, 1987.
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4.0 EXPLORATION HISTORY

The most recent published geological maps for the area are Included 1n 
Geological Report 80, Ontario Department of Mines, 1970 by H.D. Meyn.

Exploration work for uranium on the Bannagan property was carried out by 
Hudson Bay Exploration 1n 1966, and Included geological mapping trenching 
and diamond drilling. Several blasted trenches were opened 1n the conglo 
merate beds. A total of 16 holes for 3000 feet were completed on the 
northern band of conglomerate and three holes were drilled on the conglome 
rate near the Vermin Ion River. In 1976, Amax conducted a geological 
survey over the Bannagan property as well as helicopter radiometric and 
magnetometer surveys. Amax analyzed some of the conglomerate beds for gold 
and obtained only trace values.

Prospecting for placer gold 1n the VermllHon River gravels to the south of 
the Bannagan property has been sporadic since the late 1800's. In 1980, 
Kerr Addison Mines Ltd. drilled a series of reverse circulation holes 1n 
the VermllHon River gravels and found anomalous amounts of gold. H.A. Lee 
recommended further work to find the source of the gold to the north.

In 1987, a program of reconnaissance soil sampling by Imperial Metals found 
anomalous gold value In the area south of Bannagan Lake. The detailed soil 
survey reported on here was designed to follow-up the 1987 results.

In May, 1988 Imperial Metals Corporation completed a soil sampling and 
geological mapping program. A 1.2km cut and chained baseline was esta 
blished south of Bannagan Lake 1n the area where reconnaissance soil samp 
ling had shown anomalous values 1n gold. (Claims 985565 to 985570 and 
985573, 75, 82, 84 were covered by the survey.) A total of 12km of north- 
south grid lines were chained and flagged at 100m Intervals. Stations were 
established every 25m along the lines. A program of detailed B-hor1zon 
soil sampling totalling 550 samples of which 469 were analyzed, and 
geological mapping was carried out.



l 
l 
l 
l
M

i 
i 
i 
i 
i
 u

i
i
i
i 
i 
i 
i
i

- 5 -

5.0 GENERAL GEOLOGY

The Bannagan property area 1s underlain by Huronian aged Bruce and 
M1ss1ssag1 formations unconformably rested on Archean mafic volcanics. A 
strong northwest trending fault cuts across the property along the line of 
the VermllHon River.

6.0 PROPERTY GEOLOGY

Mapping was carried out along 100m spaced lines over most of the area south 
of Bannagan Lake and on 50m lines 1n the detailed grid area. The rocks 
were placed Into two categories: 1) Archean basement mafic volcanics, and 
2) M1ss1ssag1 Formation. The geological survey was limited to the north 
and did not extend to the Bruce Formation. The M1ss1ssauga Formation was 
divided Into: fine grained dirty quartzite, arkosic quartzite, 
conglomerate, and argillite.

In mapping by Amax the thin beds of conglomerate were correlated over long 
distances from outcrop to outcrop. Monomictic quartz pebble conglomerate 
west of L 0+00 was Interpreted as being the same bed as the polymictic 
conglomerate at 4+50E 3+OON. Given the numerous thin conglomerate beds 
found 1n the mapping 1t 1s more likely that there are several beds of 
conglomerate within a band 1n te stratigraphy favourable for conglomerate.

Two bands 1n the stratigraphy are Interpreted to contain numerous, probably 
discontinuous conglomerate beds as shown on the geology map. Quartz pebble 
conglomerate found on the property was generally clast supported with a 
dark grey to black, pyrltlc, (1-2X disseminated) quartzite matrix. Quartz 
pebbles average 2 - 8cm 1n diameter and are well rounded. The polymictic 
conglomerate near Bannagan Lake contains up to 25* greywacke and argillite 
pebbles with the remainder being quartz pebbles. Amax reported that the 
conglomerates are only weakly radioactive. A total of 30 samples of 
conglomerate were assayed for gold as part of the 1988 program and results 
were disappointing with the highest gold value returned being 73ppb Au (see 
Table 1). Sections of the stratigraphy with several conglomerate beds are 
the most favourable for paleoplacer gold mineralization. No evidence was 
found for strong cross cutting faults or hydrothermal mineralization. The 
rocks show little penetrative fabric or evidence of brittle deformation. 
However the sharp changes 1n strike of the beds and the contorted bedding 
near Bannagan Lake Indicate some fold or fault activity.
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Sample
Number

BR-88- 1 
- 2
- 3
- 4 
- 5
- 6
- 7
- 8
- 9
-10 
-11
-12
-13
-14
-15 
-16
-17
-18 
-19
-20 
-21
-22
-23 
-24
-25
-26
-27
-28
-29 
-30

Table 1 - R

Au
(fifib)

1 
33
73
1 

11
8
15
50
4

25 
8
3 

12
1

12 
1
1
1 

13
10 
7

23
1 
1
3
4
5

48
2

38

- 6 -

lock Geochemistry

Cu
(BM)

43 
43

378
13 
35
21
116
144
32
60 
37
47 

235
62
119 
33
38
50 
29
16 
8

70
57 
76
52
24
15
26
23
66

- Conglomerate

Pb
(fipm)

14 
232
90
62 
80
140
67
117
81
16 
22
34 
79
27
53 

116
13
32 
39
46 
25
59
18 
22
146
102
73
133
43 
117

U
(fipm)

5 
27
5
5 
5
5

45
201
43
5 
5
5 

127
13
57 
18
5
5 
5
5 
5

12
5 
6

52
5
5
5
5 
5
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7.0 SOIL GEOCHEMISTRY

A total of 550 B-hor1zon soil samples were taken along the grid lines and 
469 samples were sent for analysis. Samples were collected every 25m over 
most of the grid and every 10m from L1+50E to L3+50E. Every other sample 
was sent for analysis from the 10m spaced samples.

The podzol soil profile was well developed and the B-hor1zon was usually 
found 10-20cm from the surface. Most of the soil has probably been glac 
ially transported a short distance. A flat area from LOE to L4E from the 
Vermin Ion River to approximately 1+OON 1s covered with cobbles and sand. 
This material may be outwash associated with the Gladoflulval deposits 1n 
the VermllHon valley. Soil samples from this area may represent material 
transported over long distances.

Results returned from the soil sampling returned 22 gold values greater 
than lOOppb Au Including 8 values greater than 400ppb Au. The highest 
value returned was 920ppb Au. The majority of the anomalous gold values 
occur within a 300m x 300m area adjacent to the VermllHon River 1n the 
vicinity of LO to L3E. This 1s the same area 1n which the anomalous 1987 
reconnaissance soil samples were taken. One should note that the soil 
sample results are either highly anomalous (greater than lOOppb Au) or 
background (l-5ppb Au) with very few Intermediate gold values.

There are three likely sources of the anomalous gold returned 1n the soil 
sampling:

1. Paleoplacer gold occurring within uranlferous pyrltlc quartz-pebble 
conglomerates. The area of anomalous gold 1s on strike with several 
conglomerate horizons.

2. Outwash from the well documented VermllHon river placer gold 
deposits.

3. Late stage lode gold deposits along fault structures.
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Additional anomalous gold values occurring near the southernmost portions 
of L5E through L12E are likely due to the Vermin Ion River gold placers.

Two anomalous values (168ppb, 270ppb Au) occur 1n the northern half of the 
grid. The source of the anomalous gold 1s unexplained and must be 
Investigated.

8.0 CONCLUSIONS

1. The Bannagan Lake property 1n the area south of Bannagan Lake 1s 
underlain by M1ss1ssagl Formation with several beds of monomictic 
quartz pebble conglomerate and polymictic conglomerate. Individual 
conglomerate beds may be discontinuous, however, certain sections of 
the M1ss1ssag1 Formation contain numerous beds of conglomerate.

2. No evidence was found for strong fault structures or hydrothermal 
mineralization.

3. Soil survey results returned 22 values of greater than lOOppb gold the 
majority of which were located 1n a 300m by 300m area adjacent to the 
VermllHon River south of Bannagan lake.

4. Rock chip sampling of conglomerate returned a high of 73ppb gold.
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li .Oi .111 H 30 .11 li .1) 1 .14 .tl .01 1 31

22 .11 .121 i IS .11 12 .li 2 .il .01 .01 2

li .07 .021 1 1 5 .07 20 .05 2 .11 .01 .02 1

25 .15 .015 7 17 .01 li .Oi 2 .15 .01 .11 2

31 .li .112 13 40 ,2i 23 .11 2 2.21 .01 .01 3 (20

11 .11 .112 IS 22 .21 2) .01 2 .i) .01 .01 1 1

2 1 II .21 .023 11 55 .71 )0 .11 1 2.10 .01 .01 2 2

H-Oll 1 11 11 i] .2 31 i 131 2.12 i 5 ID 3 It 1 2 3 32 .12 .041 1 40 .21 42 .01 2 2.3i .01 .01 2 1

ITl C/1U-S 22 12 II 132 7.1 li 31 1053 1.1} 43 21 1 11 il 21 11 21 12 .11 .Oil 31 (0 .li 111 .01 31 l.ii .11 .15 15 II
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SltKml
f

B-J-014
I-J-OJS

I-M7I
I-J-07J
I-J-OJI

I-J-07I

I-WII
l-J-011

I-MI1
1-J-OI3

l-J-004
I-J-HS

I-MII
I-J-OIJ
I-J-OII

I-J-OH

I-MII
I-H11
I-MII
I-MJ3

l-J-014
I-J-OIS
B-J-OH
l-J-017
l-J-Oll

H-011
I-J-IOD

I-HI1
I-M02
I-M03

B-J-101
I-H05
I-MII
I-J-1IJ
l-J-101

l-j-ltt 1
sn c/iu-s 20

no cu rk ti
n m m m t

15 11 )5
21 H li
11 11 il
17 11 Jl
1) 13 11

11 17 SO
i 1 1)

n n si
)J 21 3S
21 22 32

1) 27 71
IS H 31
11 li 32
11 i 2i
H 15 Si

H li il
li 21 li
27 17 13
IS 11 2!
li IS li

1) 17 12
22 li S2
11 li 3i
li 17 i)
20 20 il

li IS il .
IS H S7

1 10 li .
10 23 Ii7 .
11 21 101 ,

12 21 72 .
11 20 (i .
11 11 S3 .
11 17 S2 .
10 11 40 .

1) 22 it ,
il 43 121 i.

Ag m CD li it
ri rri m in \ r

.2 21 i 100 2,31
2i 0 Ut 2.10
21 ( lOi 2.11
10 2 7) 1.11
20 i 7S 2.17

2i 0 113 2.17
1) l il Lil
2i i 1SS 2.IS
3i 11 ill 2.2S
23 S 13 3.11

2S li lil 2. SI
11 i 111 2.11
li i 111 2.17
li 1 III 2.21
21 7 2SI 2.31

2S l Hi 2.11
21 7 li 2.11
31 i 12 1.11
21 S Hi 1.21
21 S 1S7 2.11

21 1 il 2. SI
31 1 177 1.11
30 1 il 2.S2
35 11 Hi 3.11
12 II 221 1.75

24 S 130 2. IS
3i 1 111 2.11
30 7 07 l.SO
21 1 Hi 2. li
21 i 102 3.11 1

32 7 01 2.33
12 0 Hi 2.3i
22 i Hi 1.51
23 i Hi l.ii
22 0 123 2. li

35 11 1)0 2. Si 1
73 32 10SS 3.73 12

At
ri r

s
21

D Au
PI m r

n
it
n
D
n

D
n
n
n
D

n
n
D
n
n

n
n
n
n
D

n
n
n
n
n

n
n
n
n
n

n
n
n
ID
n

n i
i n

Tb (r
ri rri r

i
12

1
7
7

1
i

12
1
7

10
1
1
i
II

10
i
1

11
11

1
11
i
i

11

10
li
1

11
7

11
11
10
i
n

i i
S3 11

C4
n t

2
2

2
If

Sb
ri r

2
2

2
25

il v ci r u cr Kg oi TI t AI DI J
ri rri i i rri rri t rri t rri \ i IF

2 IS .10 .Oil 10 51 .32 1! .10 2 I.!) .01 .(7
2 12 .IS .lil II li .21 31 .li S I.i2 .01 .01
1 3i .10 .111 10 32 .11 2i .11 1 Ml .01 .li
2 21 .li .111 li .12 21 .17 1 .12 .11 .11
i 31 .17 .111 27 .11 2i .11 1 1.11 .01 .11

31 .11 .US 31 .32 31 .11 7 1.11 .01 .Oi
3) .11 .111 li .11 22 .li 11 .Si .11 .17
3) .12 .111 34 .31 1! .11 3 1.31 .11 .li
3) .11 .ill H 31 .53 33 .11 2 1.S2 .01 .0)
(2 ,0i .121 1 31 .li 21 .li 12 1.11 .01 .li

1) .10 .031 10 II .30 30 .10 i 1.31 .01 .00
li .01 .021 11 33 .21 31 .11 i 1.15 .01 .01
3i .17 .Hi i 31 .33 li .11 1 1.71 .11 .11
11 .01 .117 II 35 .li 3i .11 2 l.iS .11 .01
3) .11 .014 7 31 .32 41 .1! 1 1.3i .01 .OS

10 .11 .OOi 1 31 .11 10 .01 2 1.73 .01 .01
45 .01 .113 1 42 .2) 31 .11 2 2.13 .01 .05
33 .01 .113 1 30 .li 12 .11 7 .11 .01 .05
22 .12 .121 11 34 .22 31 .17 1 1.15 .01 .05
35 .11 .04i 10 37 .11 35 .01 1 1.43 .01 .OS

II .01 .015 i 11 .22 2i .01 1 2.13 .01 .01
31 .12 .010 13 II .11 12 .11 1 1.75 .01 .05
SI .01 .027 i li .33 1i .13 1 1. 21 .01 .01
52 .11 .021 i Si .52 57 .12 1 2.10 .01 .01
10 .12 .lil 11 SI .35 IS .11 2 2.11 .11 .01

II .10 .011 10 10 .11 31 .01 2 1.51 .01 .05
13 .11 .157 11 53 .31 12 .10 2 1.11 .01 .Oi
21 .10 .121 11 35 .17 30 .07 1.12 .01 .02
30 .1) .lil 11 12 .53 II .11 1.27 .01 .11
SI .01 .010 1 31 .12 31 .11 1.11 .01 .01

31 .01 .031 11 31 .23 52 .Oi 1.11 .01 .05
IS .11 .010 i 3i .32 11 .10 l.1i .01 .02
30 .10 .023 1 33 .21 21 .01 1.10 .01 .01
31 .01 .021 1 33 .2) 21 .01 1.30 .01 .03
31 .10 .022 10 3i .31 2i .10 1.13 .01 .01

31 .10 .021 11 52 .51 33 .12 2 2.2i .01 .03 1
il .It .11) 4t i3 .1) 111 .11 33 1.75 .01 .17 13

V Au'
n m

i
320

1
1
1

1
1
1

21
5

2
1
1

17
1

1
1 .
7
1
1

1
3
1
1
I

210
1
1
1
1

1
1

270
2
1

1
II
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SAHPUI

B-J-110 
l-J-111 
l-J-11) 
I-HI5 
I-J-IU

I-J-IU 
l-J-121 
I-H21 
l-J-121 
I-H25

I-M27 
I-M21 
l-J-Ul 
l-J-111 
l-J-111

l-J-115 
I-MJJ 
I-I-OI1 
1-1-002 
l-I-OOl

M-on
I-I-IOS 
I-I-OOI
I-H07 
l-I-Otl

H-001
I-H10 
I-M1I 
1-1-012 
I-I-011

6-1-014 
I-I-OIS 
1-I-Oli 
I-I-01I 
l-l-Oll

I-I-OH 
STD C/AD-i

No Cu n li Ag li Co li ft Hi II lu Tt Sr Cd It li V Ci F Li Cr lg ti Ti B Al Vi 1 II A
rri PH FFI m m m m m \ m m tn m m m m m m \ \ m m \ m \ m \ \ \ m t

11 IS li
IS K 35
11 K l)
M t li
i i H

i 1 21
2) 1 111
22 21 li)
42 11 in
21 11 i)

1172)
1) 15 71

1 H 1) 72
22 2) II
2) 21 57

17 15 li
27 11 71
2i 21 71
11 17 115
11 22 H

21 21 St
14 li 2(
11 17 52
17 12 IS
11 11 10

11 13 111 .
li 20 S) .
IS 2i 0 .
H IS li .
li 21 1) .

7 13 2i .
IS 11 12 .
25 20 2i .

7 1 7i .
10 t II .

1 1) 11 31 .
1 12 11 1)2 1 .

17 71 2. It 5 n
12 71 2.11
20 )SS 1.15
1) 211 2.11

1 II 1.12

11 7 IS l.ll
21 11 17) 2.1)
li H 1 17 2.11 11
37 25 Sil 2.21 IS
12 i S) Lil 12

i 1 35 .1) S
27 1 ill 1.71 12
12 i 211 2.17 1
21 li 117 2.1) li
2) i 2SI 2. H 21

li i 11 2 31 12
21 1 112 2.SS
21 7 li 2.51
21 7 231 2. li
12 S 75 l.ll

li 1 iS Lil 1
12 3 IS 2.11
13 S il 1.21
2) 11 2)1 2.il
20 1 lil 2.11

21 7 )5i Lit
12 i DI Lil
21 i 10) 1.17
11 S II 2.11 2
li i 75 l.ll 10

1 1 57 2.02
li S 15i 2. li
il S il l.ll
il 7 ISS 1.21
IS 1 101 2.2S

n
n
n
n
n
n
ID
n
n

n
n
n
it
n
n
it
0
n
n

it
n
n
n
it

ID
n
it
n
n

ID
ID

S
J
1
i
i

7
11
1

li
i

S
i
J

11
11

n )
ID 2
ID 3

2 )i .05 .020 i 31 .11 21 .11 5 1.77 .01 .01 2
7 Si .07 .111 11 21 .12 21 .12 5 1.21 .01 .03 1
i )i .(i .1)1 12 21 .IS 52 .01 i .i2 .01 .05 l li
2 li .11 .117 1 17 .21 20 .11 2 .11 .11 .01
1 IS .(i .122 1) li .Di 22 .li 2 .10 .01 .(2

I 2i .10 .11) 10 31 .IS 11 .07
1 17 .1) .1)1 12 11 .li IS .11
i li .10 .012 11 31 .21 31 .01
2 15 .Jl .11) 22 11 .27 S3 .01
2 2i .OS .117 i IS .11 22 .07

2 li .01 .012 i 11 .li li .11
1 27 .01 .125 7 25 .21 S) .01
2 H .IS .127 7 li .11 )i .11
2 11 .11 .0)1 11 35 J) )l .12
S 52 .li .1)1 7 12 .27 21 .12

2 52 .01 .112 5 31 .11 32 .1)
2 )l .li .12) 1 11 .11 2i .11
2 11 .17 .121 11 12 .11 11 .11
3 35 .01 .027 7 25 .20 12 .01
1 11 .(i .02i 1 21 .11 21 .li

S 11 .05 .025 7 21 .10 2! .01
i )7 .OS .015 i 25 .10 21 .07
i SI .Di ,02i 7 32 .21 21 .11

1.15 .01 .03
l.ll .11 .OS
1.71 .11 .li
1.71 .11 .01
.41 .01 .04

.31 .11 .01
.15 .01 .Oi
.74 .11 .Oi

1.35 .01 .05
1,33 .01 .01

l.Oi .01 .14
2.12 .11 .1)
Di .01 .1)

.12 .11 .03
1.11 .01 .03

.ii .11 .03
DO .01 .03
1.41 .01 .03

7 11 .11 .111 11 1) .27 )i .01 2 LI) .11 .01
3 30 .01 .1)1 7 11 .25 35 .01 2 l.ii .01 .03

2 21 .01 .010 11 .25 11 .01 3 1.15 .01 .03
2 2i .Di .III 22 .1) 25 .01 2 DI .01 .03
2 11 .11 .0)1 33 .21 11 .01 2 1.57 .11 .02
2 31 .01 .Oil )2 .22 1) .11 2 2.21 .11 .03
2 11 .01 .Oii 12 .li 21 .01 1 2.S2 .01 .03

2 31 .07 .010 20 .01 11 .10 2 .il .01 .01
2 1) .01 .010 2i .11 13 .12 3 1.02 .01 .03
1 SI .Oi .011 10 .11 11 .15 7 1.11 .01 .01
2 li .10 .010 Si 2.11 12 .20 2 2.11 .01 .iO

ii

i
1

i

23
1

1
1
2
1

S 3) .07 .011 t 23 .27 11 .10 2 .10 .01 .12 1 I

11 7 111 2.20 7 S ID 3 1 1 2 2 12 .01 .020 7 32 .25 li .0) l . iO .01 .02 2 1
71 11 1052 l.ll 1) 21 1 10 Si li H 21 i2 .li .OiS 12 il .11 1!) .01 H Li2 .01 .15 13 11

Paoe
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SWLIJ

i-i-020
0-1-021
M-022
1-1-023 
1-1-024

1-1-025 
l-I-02i 
I-I-02J 
I-I-02I 
0-1-021

B-l-030 
1-1-031 
1-1-032 
1-1-033 
M-034

1-1-035 
l-l-(3i
I-1-0)7
II-031 
I-I-03J

I-H40
-1-041
-1-012
-1-043
-1-044

-1-045
-I-OU 

1-1-017 
B-l-010 
D-I-041

H-050
1-1-551 
M-052 
1-1-053 
1-1-054

1-1-055
SIC C/JJ-S

Do Cu H U Aj li Co m h l i D li Tk Ir Ci St It V Ci r Li Cr Ng h Ti B il Hi l K Au'

m ut m m ut m nt m \ nt m tn m nt m m m m \ \ m m \ m \ m \ \ \ m m

i K H w
1 11 21 41
1 H K 103
1 11 11 23
1 11 11 33

1 li 10 41
2 13 10 31
1 1) 11 113
1 20 15 11
1 2) li 1)5

1 34 10 115
1 11 13 41
1 11 10 10
1 12 li 51
1 10 13 50

li 25 13
15 It 17
24 K 52
10 11 42
li 15 If

31 14 75
32 H lOi
13 0 31
20 1) 101
10 7 10

11 13 7)
15 li 71
0 7 40
10 17 il
2i li lit .

22 1 50 .
32 13 30 .
li 10 34 .
12 12 11 .
2i 11 50 .

1 1 li 21 .
0 i3 44 120 7.

21 1 233 1.07
12 t 45 1.14
24 i 110 2.2)
12 2 43 1.71
1 3 30 2.1!

21 5 144 1.02
15 1 325 1.70
25 7 2Ji 2.ff
21 1 (2i 2.50
2J li 2ii 2.J5

31 1 (5i 2.31
7 2 )4 1.14

11 1 571 1.45
13 4 122 2.47
11 4 53 2.44

17 i 12) 2.31
1 5 50 2.10

It 5 112 2.47
0 4 il 1.15

li 5 171 2.10

21 1 151 2.07
3( 11 24i 2.7i
11 5 37 2.27
17 i 107 2.i4
li 5 Ot 1.57

23 1 153 2.70
21 14 323 l.tl
10 3 t2 l.lt
24 0 112 2.00
24 7 lii 3.17

40 0 155 2.4i
25 1 102 1.12
20 7 143 1.00
12 1 i3 l.Oi
31 11 102 4.3i

m
m
n
m
n
n
n
n
n
n
n
n
n
n
n

ID
n
n
D
n
n
n
n
n
n

ID
n
n
n
n
n
n
n

n
t
0
0
0

11
10
12
12
13

13

I

n
12
7

10
t

10
t

10
11
13

2i
1!
33

5 10 3 13
5 It 4 10

2
2

21 .11 .031 21 .25 4i .00 2 l.li .01 .05
32 .01 .015 10 .07 22 .00 2 .li .01 .03
30 .01 .031 34 .15 2i .01 3 2.13 .01 .03
4i .Oi .011 24 .00 17 .10 4 .14 .01 .02
41 .Oi .011 20 .01 15 .10 5 .i3 .01 .05

3i .10 .014 20 .23 30 .01
37 .Oi .010 24 .11 20 .10
31 .12 .Oil 34 .25 42 .10
30 .12 .14) 32 ,2i 53 .0)
42 .11 .Oil 7 45 .41 52 .11

35 .12 .011 7 35 .34 iO .01
30 .07 .OK
27 .0) .035
30 .07 .034
42 .07 .027

41 .01 .040
41 .Oi .020
42 .07 .021
40 .07 .010
30 .00 .020

33 .12 .023
4! .12 .023
51 .05 .013
11 .00 .025
20 .13 .041

li .10 31 ,0i
17 .01 3i .07
21 .17 2) .Oi
23 .1) 21 .11

31 ,li 30 .10
22 .10 24 .00
21 .li 30 .11
li .10 22 .12
2i .13 31 .07

31 .11 31 .Ot
41 .40 35 .11
li .00 10 .10
30 .24 20 .10
21 .14 14 .07

5i .11 .032 13 41 .27 24 .13
31 .10 .01) 24 3i .33 )0 .10
3) .00 .01) 12 20 .1) 20 .10
31 .12 .Olt 0 05 .42 2) .12
53 .li .Oil 12 50 .31 57 .13

.il .01 .07

.72 .01 .01
1.35 .01 .05
1.07 .01 .Oi
1.77 .01 .05

1.13 .01 .04
.43 .01 .07
.4i .01 .02

1.00 .01 .02
.17 .01 .04

.10 .01 .Oi

.74 .01 .03

.7) .01 .03

.54 .01 .04
1.23 .01 .05

1.50 .01 .Oi
1.31 .01 .07
.13 .01 .04
.10 .01 .05

l.li .01 .01

1.15 .01 .05
1.05 .01 .02
.47 .01 .05
.11 .01 .04

l.Oi .01 .Oi

47 .21 .021 t Ut .10 32 .10 2 1.30 .01 .Oi
3i .14 .021 12 (0 .41 2i .10 7 1.02 .01 .02
52 .21 .014 0 71 .11 41 .20 2 1.04 .01 .04
27 .10 .012 12 30 .17 21 .01 2 .40 .01 .02
70 .11 .020 1 14 .71 i3 .20 li 2.02 .01 .12

1
2

4

9 4 4i 2.iO 3 5 ID 2 t 1 3 4 51 .Ot .010 10 2i .11 It .11 2 .71 .01 .05 1 335

it 20 1043 4.05 45 24 0 3i 53 10 li 23 i3 .4i .Oil 40 iO .01 104 .00 32 .12 .01 .li 13 41
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SWIM

M-tif 
I-I-OS1 
I-B-OSO 
I-I-05J 
I-I-OIO

B-l-Oil 
I-MI2
i-Mii l-l-lil
I-MIS

B-Mli 
I-MI1 
I-I-OII 
I-MH
i-B-on
1-1-071
1-1-0)2
l-HJl 
I-MH 
I-I-OJ5

B-Mli 
I-HII 
I-B-01I 

I-MH 
I-MII

I-I-OI1 
I-I-II2 
H-lll 
I-I-CH 
I-I-OI5

M-Oli 
M-011 
B-I-OII 
B-I-OIJ 
B-H10

I-I-011
m c/io-s

no o rk u 19 li Co m rt u u m H tt Cd tt n v ci r LI cr Kg tt ti B AI m i v AU'
m tn m m tn m tn m t m m tn m m m m m m \ \ m m t m i fm t i t m m

l l i IS i)
1 H li 21
1 21 1) 35
1 21 11 SI
1 12 11 )i

1 li 11 li
1 IS li i)
1 IS 12 SI
1 IB IS Si
1 11 IS 111

1 21 12 il
1 Jl IS 12
1 12 it)
1 li 10 S)
1 i i 30

15 13 31
IS 21 1!
SO 21 (i
IS 13 17
li 34 SI

11 i i3
10 1 20
11 17 SO
li M 35
i 1 12

1 7 24
23 20 21
33 32 M .
21 20 ii
24 21 iS .

20 11 57 .
15 10 21 .
2i 10 70 .
7 J 11 .
11 25 ii .

13
12
22
14
i

5
IS
li
H
IS

li
25
12
10
7

7
li
22
15
li

li
2

10
15
3

12
II
21
20
li

11
f
li
4
11

124 3.01 5 5 ID
SS l.li 2 S ID
li l.li
SO 3.1)
57 1.11

53 Lil
il 2.11
51 3.21
145 2.11
ii 2.71

Hi 3.50
il 2.15
(2 2.1)
il l.li
71 1.11

73 2.51
112 2.30
1)1 2.11
il 2.10
iS 2.51

10 2.21
12 2.2)
(2 l. t!
74 2.71
37 1.11

iO l.iO
(2 2.15

112 1.11
il 2.51
01 2.11

72 3.07
10 1.57
Ii2 2.4i
17 .ii
10) 1.57

n
ID
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
ID
n
n
n
ID
n
n
ID
ID
n
n
n 10

2
2
2
2
2

53 .07 .030 13 31 .li 37 .12 3 .11 .01 .OS 310
)i .01 .013 i 21 .12 li .11 4 .Si .01 .01 1 1
30 .01 .01) 10 37 .21 10 .0) 2 1.10 .01 .04 1 1
SI .05 .11) 7 13 .1) 25 .11 2 1.31 .01 .05 1 1
X .14 .125 i li .01 20 .07 3 .53 .01 .OS 1 2

)0 .01 .Oli II 11 .11 2) .00 2 .ii .01 .03 1
12 Ji .122 1 21 .11 2) .11 1 1.21 .01 .0) 1
11 .li .121 1 45 .11 22 .11 1 2.14 .01 .03 1
li .li .124 1 )5 .21 21 .10 3 .14 .01 .05 32
12 .01 .02) 1 35 .11 2i .11 S 1.42 .01 .03 1

SI .00 .114 i 31 .10 25 .13 i .01 .01 .OS 1 1
)0 .11 .III 1 31 .2) )4 .01 1 1.52 .01 .04
35 .(i .III 1 31 .11 22 .11 4 1.00 .01 .05
24 .11 .115 7 li .11 17 .01 i .12 .01 .02
21 .11 .101 1 15 .11 20 .11 2 .12 .01 .01

4S .01 .011 0 23 .10 2i .10 i .li .01 .02
10 .01 .US 1 32 .22 25 .10 2 1.11 .01 .05
10 .12 .021 10 li .li 11 .10 11 1.11 -11 H
11 .01 .121 i 12 .11 27 .li 1 1.54 .01 .01
33 .OC .025 0 30 .22 21 .07 4 Lil .01 .04

30 .07 .021 7 31 .20 31 .01 i 1.01 .01 .01
H .0) .Hi i li .IS IS .11 S .51 .01 .02
IS .01 .127 7 31 .11 20 .Oi 1 1.51 .01 .02
SI .li .III 7 14 .11 II .11 i .li .01 .02
21 .11 .111 5 K .11 li .Di 3 .32 .01 .01

li .01 .011 5 23 .15 32 .15 S .77 .01 .li
3) .15 .III 1 23 .11 13 .li 7 .15 .01 .17
II .li .1)1 1 II .Ji 11 .15 i 2.21 .01 .10
21 .11 .12) 1 1) .12 21 .01 5 1.41 .01 .01
)i .li ,02i f 12 .21 21 .Oi 5 1.07 .01 .04

SI .05 .034 5 31 .2i 25 .11 4 .)4 .01 ,0i
25 .14 .020 1 15 .13 24 .11 7 .15 .01 .07
li .Oi .14! 1 2i ,2i 35 .10 4 .71 .01 .05
li .Oi .Oil 7 11 .11 IS .11 4 .51 .01 .01
10 .Oi .011 11 21 .17 33 .10 1 .51 .01 .05

1 14 11 i3 .2 13 0 lil 1.11 3 5 ID 2 10 1 2 3 21 .10 .001 13 20 .15 22 .01 i .14 .01 .02 2 1

i H 40 130 7.5 (S 20 1033 4.01 31 17 1 30 50 17 17 li iO .45 .014 41 i3 .07 Hi .07 33 1.71 .07 .13 11 41
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smut

M-0!2i-i-tn 
I-I-MI
I-MH 
I-MII

I-M17 
I-MII 
I-MH 
I-MII
I-MII

1-1-1(2
i-i-iiJ
I-MH 
1-MtS 
I-MII

I-MI7 
I-MII 
l-Mli
I-MII
I-MII

l-Mli 
l-I-lll 
I-MII 
1-1-115 
l-Mli

i-i-in
I-MII
I-MII 
I-M10
I-I-12I

I-M22 
I-I-I2J
I-MII
I-MH 
l-M2i

I-M17
m c/w-s

f

1
1
1
2
2

2
1
1
1
1

1
1)

Ko Cu Pt ID
ri m m m t

20 11 10
) 11 31

21 2( SI
i) 31 II
II 35 12

22 27 97
21 )1 i)
11 li 111
11 1) 11

1 17 17 IT

1 20 11 il
11 13 2i
11 22 1)
12 21 II
11 12 32

H 10 li
1 li 31

21 1) S)
H 12 S3
11 7 31

13 11 SO
li 11 11
20 11 11
13 10 SO
12 10 H

S 10 II
li 11 K
i 10 3S .

21 li 22 .
17 i 21 .

23 12 21 .
24 IS 17 .
i 12 iO .

10 12 li .
25 12 11 .

17 12 77 .
il 12 1)1 7.

tg li
PI m t

11
11
li
12
35

20
23
11
li
2!

21
11
13
li
11

11
12
17
li
H

20
11
1)
21
H

20
23
1
1)
21

2S
H
li
13 2
30 7

li 7
71 31

Co Kg ft
ri rn t r

J) II! .li
13 1.1!
31 2.11
SI 2.21
li 2.3i

li 2.11
SI 1.11
Mi Mi
131 2.2i
11) 2.1)

!! 2.!1
31 1.11
11 1.17
Si 1.3)
121 1.11

221 2.17
II 1.11

235 1.T2
US 1.1)
12 Lil

131 2.32
II 2.11

112 3.13
2iO 1.12
il 1.1!

ii 2.00 2
10! 2.2! 1
1) l.S) 2
11 3. Si 11
il 2.S2 3

Hi 2. li 1
212 2.il IS
7! l.ii 1
iS 2.2! 3
13 2. Si 11

202 2.iO 1
1013 1.01 12

tt
PI r

s
s
s

li

D It
ri rn r

n
it
n
n
n
n
n
D
n
n
n
n
n
D
n
D
n
D
n
n
n
n
n
n
n

ID
n
n
n
n
n
n
n
u
n
ID 3
1 11

tt ir
ri rn r

i
i
s
i
i
i
i
u
i
H
i
i
i
i
IS

1
J
t
11
I
1
1
11
II
7

11
i 1

51 11

a
n t

2
17

fb
ri r

2

2
11

ii v ci r
ri rn i t i
2 U .05 .013

35 .01 .017
)i .11 .127
3) .IS .111
3) .17 .117

33 .17 .113
31 .11 .112
33 .11 .lil
)i .11 .US
)i .11 .127

IS .01 .02i
K .IS .IH
37 .17 .11)
33 .17 .121
IS .12 .11)

32 .07 .122
1) .li .117
13 .17 .121
12 .11 .12)
33 .li .US

33 .07 .031
31 .17 .111
11 .11 .11)
31 .1! .Ill
37 .li .111

21 .17 .02)
)i .li .13)
27 .li .111
SI .li .US
11 .11 .111
12 .Di .1)3
11 .1) .122
27 .01 .015
31 .01 .021
33 .10 .025 10

13 .01 .022 7
ii .u .lii n

U Cr Mg li ti 4 il m I
ri rn t rn i rri t i t r

li 11 .01 31 .01 2 .17 .01 .03
i 21 .01 li .Oi 2 1.02 .01 .11
7 27 .li 21 .17 1 l.Si .11 .13
i 12 .li 2) .17 1 2.07 .11 .13
12 33 .11 11 .li 1 1.21 .11 .li

i 22 .11 21 .11 1 1.03 .01 .01
11 11 .11 21 .li 2 .71 .11 .03
1 13 .11 11 .1) i 2.11 .11 .01
1 31 .1) 12 .11 1 LSI .11 .11
1 3) .25 li .11 1 1.11 .11 .IS

3S .25 25 .11 2 1.3i .01 .03
li .li IT .17 2 .71 .01 .03
21 .11 21 .17 2 .12 .11 .13
21 .IS li .11 2 1.31 .11 .11
IS .11 17 .11 1 .11 .11 .13

li .13 12 .11 2 .!7 .01 .11
li .li 1) .li 2 1.17 .11 .12
21 .17 11 .li 2 1.11 .11 .13
25 .11 li .11 1 .11 .11 .11
li .li 21 .17 2 .il .11 .01

21 .11 33 .11 3 .i5 .01 .Oi
li .11 31 .1) 3 .13 .01 .11
31 .27 11 .11 2 .12 .11 .11
25 .17 32 .17 2 .17 .11 .li
21 .10 23 .17 2 .)5 .01 .11

33 .12 32 .01 2 .3! .01 .14
3i .21 2i .li 2 .55 .01 .01
li .It 2) .17 2 .75 .01 .02
2) .11 11 .1) 2 1.11 .11 .t!
32 .11 11 .0) S 1.0) .11 .03

21 .1! 31 .0! 2 .li .01 .01
32 .21 27 .11 1 1.13 .01 .li
21 .12 11 .01 2 .)i .01 .01
22 .01 21 .01 2 .13 .01 .03
31 .21 21 .DI 2 I. SI .01 .01

31 .20 22 .Di 2 .i3 .01 .05 1
i] .17 1!2 .07 32 1.7! .07 .15 12

V *U'
ri rn

i
i
i
2
1

1
3
1
1

171

22
1
1
1
1

2
1
1
1
1

1
1
3
2
2

1
1
2
1
1

1
2
1
1
1

I
50
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smut

I-I-12I
I-M21
i-i-ni
I-MJI 
1-1-1)2

1-1-1)3 
1-1-1)1 
1-1-1)1 
I-MJI
I-MJJ

I-M3I 
I-I-DI 
l-l-lll 
I-I-H1 
1-M42

-Ml)
-Mil
-Mli
-Mil
-1-151

-1-152 
MSI

-MSI 
MSI 
MS)

t-Mil 
1-Mi) 
1-MiS 
I-MI1 
I-MII

i-i-iio
I-MI2 
I-MJI 
I-MJS 
1-MJJ

I-I-IJJ
tn C/M-S

lo Cu rt It Ag li Co lg tt
m m m tn m m tn m \ t

1 12 11 31 .1 li 5 li 1.S3
1 i 11 1) .1 ( 3 IS l.Si

li IS 11 .3 1) i 12 2.1)
31 23 31 .2 2t 11 11 2. Si
11 li il .S 11 i IS 2.30

17 21 12 .2 11 1 131 3.1)
11 21 12 .1 1? 1 111 2.11
11 22 il .1 li S 111 2. SI
11 11 SI .1 11 1 311 l.)|
21 23 111 .1 22 i Hi 2,12

1 li 11 li .2 li i 321 1.11
1 1 II I) .2 22 J 1)1 1.11
1 i J 3) .1 i S SI 1.15
1 3i 21 Si .1 3) i 1)2 3.22
1 1) 21 IS! .3 31 11 il 2.2S

1 li II S3 .2 II S 52 2. IS
1 IS J ii .1 31 i 2SS 2.12
1 12 12 Si ,1 11 S 11) 1.11
1 SI 22 It) .1 SI 1) Sli 3.1!
1 11 12 11 .1 11 1 2C5 2.21

1 11 1 11 .1 2i 4 ISO 1.S3
1 12 li (i .1 21 S 1? 2. li
1 22 30 1)5 .3 3) 1 IS) 3.11
1 25 25 IS .2 11 i li 2.11
1 13 25 3) .1 ) 1 31 .H 2

2 22 2i 51 .1 11 4 i) 2. li 11
1 1 10 23 .1 It 1 SI l.)i 2
1 1) 2i 11 .1 i 1 11 2. SI
1 2! 30 Hi .3 21 11 2)1 2.1)
1 12 1) 12 .1 12 J i) l.ll

1 li 21 SS .1 10 5 11 1.35
1 li 2) 11 .1 1) 1 II 1.12
1 30 30 )5 .2 2i i 10) 2,11
1 31 3i il .1 24 i 11 2.11
1 15 3i 125 .2 20 1 101 2.11

1 13 25 101 .1 11 1 10 2.11 3
20 i) 40 1)0 1.1 12 30 1022 4.01 12

It
ri t

5

S
21

D An
ri tn t

m
n
m
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
ID
n
n
n
n
n
n
n 2
n )
1 12

n i
ri ri

i

11
t
j
u
n
D
11
u
u
11
1
1
1
i
i
11
i
1
i
1
i
1
1
52

t
i r

i
i

20

Cd St
n tn t

2
2
2
1
2

2
1
1
2
2

2
1
1
2
I

1
2
2
2
1

2
1
i
2
2

2
2
2
2
2

2
2
2
2
J 2

2 2
K 1)

li V Ci r U Cr lg il li B M li I
ri m \ \ m m \ tn i PPI t t \ t

3) .01 .011 1 22 .14 22 .0! 2 .51 .01 .05
Si .OS .011 1 li .01 15 .11 2 .SO .01 .05
il .Ci .Oil 1 3i .21 11 .01 2 l.SI .01 .05
li .li .01) li 31 .22 25 .11 2.11 .01 .01
II .01 .OH 1 24 .1) 30 .10 l.li .01 ,0i

13 .01 .011 1 3? .21 33 .10 2.32 .01 .li
SO .11 .111 i 30 .11 2i .10 1.01 .01 .OS
11 .11 .Di 1 21 .12 21 .li 1.52 .11 .OS
25 .11 .025 J 21 .1) 31 .05 l.Oi .01 .Oi
12 .01 .112 1 li .22 31 .11 Lil .01 .01

31 .01 .031 10 22 .11 3) .01 1.02 .01 .01
32 .1) .121 1 21 .11 33 .11 1.11 .01 .li
31 .IS .11) 1 li .01 li .li .1) .01 .01
SI .11 .111 1 li .41 31 .14 S 1.3) .01 .11
31 .01 .121 i 3) .21 35 .10 3 l.ii .01 .li

31 .01 .022 1 2i .01 21 .li 3 1.11 .01 .05
S) .12 .125 10 SI .11 31 .15 2 1.21 .01 .1)
)S .10 .0)1 II 25 .11 33 .11 S 1.13 .11 .01
1) .li .0)1 11 14 .11 S) .11 2 l.li .01 .0)
II .11 .0)1 1 33 .21 IS .10 10 1.21 .01 .OS

23 .11 .031 10 21 .IS 32 .01 i i. Si .01 .01
32 .li .121 11 21 .12 21 .11 3 .11 .01 .01
li .12 .051 12 SO .)i 2) .11 2 2.21 .01 .01
31 .01 .033 H 21 .li 11 .11 4 1.12 .01 .05 1
31 .05 .11) 12 12 .01 1) .01 2 .11 .01 .01 2

31 .Oi .024 12 1) .21 3) .11 1 .13 .01 .11 1
31 .03 .015 1 32 .2i 10 .0) 2 .13 .01 .11 3
41 .OS .0(1 1 21 .17 21 .11 2 1.11 .01 .Oi
35 .01 .052 10 31 .33 21 .10 1 1.11 .01 .Oi
21 .01 .041 i li .12 2) .01 1 .Si .01 .05

21 .01 .052 ! 2) .li 21 .01 i .(2 .01 .05
22 .01 .014 J U .12 20 .01 2 .51 .01 .03
1) .01 .lil 11 33 .31 21 .12 S .li .01 .Oi
21 .Oi .0)0 11 21 .11 21 .01 S .12 .01 .05
31 .01 .02) 10 30 .11 35 .10 2 1.41 .01 .03

31 .01 .030 11 33 .25 20 .03 2 .51 .01 .03 1
14 .45 .012 10 Si .1) 111 .01 34 1.10 .01 .14 11

V *U
PI t t

1
2
1

1
11
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SAHPLII

B-I-lll 
a-i-113 
l-l-IH 
l-l-lli 
l-l-lll

1-MiOI-I-H2
J-I-UI 
I-HII 
I-I-HI

1-1-200 
1-1-202 
I-I-2I1
M-2ii
M-217

1-1-20)
I-1-2II 
I-I-2I) 
1-1-215

1-1-211 
I-I-2U 
1-1-221 
1-1-222 
1-1-221

B-i-221
I-I-22I 
M-231 
B-l-232 
M-231

•(•001
•1-002
•1-003
•1-004
•MOi

B-ll-001 
iTI C/AO-S

Ho Cu fb le Jig li Co MD tt tt D Au n tt tt Sk li V Ci f li Cr Kg d li t M Hi I V Au'

PH PPI PPI in m m P PI PPI t m m m m m PPI PPI m m \ t m m \ m t PPI \ \ t PPI tn

li 22 12) . 11
IS 30 113 . 11
12 II tl . 20
11 1 15 22
11 5 51 . II

1 21 li 41 . 2(
1 12 ) H . li
1 2( 12 (1 . 14
1 42 li (4 . 34
1 12 i il .1 21

li 13 41 .2 11
1 33 H 2) .2 2i

) 4 21 .1 li
7 i 11 .1 21

14 1) 2! .2 li

21 7 i) .1 27
ii 11 12 .1 37
1 11 li .1 t
It 11 32 .1 li
25 24 it .1 22

20 27 71 .2 li
13 li 31 .2 II
1) 24 72 .3 li
11 21 i7 .3 21
li 11 53 .1 li

21 1) iO .1 21
11 13 il .1 li
13 li il .1 21
7 7 34 .1 i

14 12 ii .2 21

17 20 i) .1 21
1 II ii .1 1)

14 17 33 .1 li
17 21 il .3 li
li li 27 .3 17

7S 3.il )
71 3.24 2
lil 2.71
3)1 2.il
122 2.2i

144 2.12
i2 2.01

114 2.11
211 4.21
127 2.41

71 2.17
7i 2.17
Di 1.57
17 1,11
III 1.11

iO) 2.51
215 4. li
il 2. li
71 Lil
77 2.4)

iO 2,il
41 2.32
13 3.21 1
71 2.)i 11
10 2. i! li

Hi 3.44 1
11) 2.11 1
117 2.51 3
i42 l.ll 2
11! l.i) 3

ID 3.11 i
il 2. li 2
II 2.45 1
1) 3.11 4

ID
ID
It
ID
I)

ID
n
n
n
n
m
n
n
n
n
ID
n
n
n
n

n
n
n
n
ID

n
n
ID
n
n
n
n
n
n

4i 2.14 3 10 li

n
n

5 1! .05 .(34 i 40 .31 11 .15 7 1.2) .01 .13 1 1
2 31 .01 .021 7 34 .11 24 .13
2 41 .0) .113 1 31 .11 33 .11
2 11 .1) .131 J 31 .li i) .li
2 35 .1) .lil 11 35 .11 31 .11

i

2

37 .11 .112 11 41 .2! 34 .01
4i .11 ,l2i II 31 .1) 11 .1)
4i .11 .lil 13 Si .31 33 .11
il .11 .17} 11 11 .li II .14
Si .11 .lil 12 31 .23 li .11

li .01 .11) i 3i .li 11 .01
II .11 .122 1 31 .21 li .12
21 .11 .142
li .11 .121
31 .11 .1)1

41 .10 .055
72 .11 .111
33 .14 .SIS
31 .12 .11)
II .11 .III

31 .13 .035
)i .13 .121
14 .04 .171
1) .li .Hi
37 .li .112

10 .07 .Oil
13 .01 .172
11 .11 .155
22 .13 .III
H .17 .121

52 .01 .025
41 .li .121
il .Di .112
57 .01 .121

22 .11 25 .11
21 .1) 17 .li
31 .31 21 .11

IS .35 57 .11
71 .17 3) .11
If .11 20 .01
35 .17 10 .li
33 .31 24 .12

25 .li 22 .11
11 .11 11 .11
35 .31 21 .13
25 .17 21 .12

1.40 .01 .02 1 4
Lil .01 .01 1 2
2.11 .01 .01 1 1
1.71 .01 .01 1 1

l.SO .01 .03 755
.11 .01 .01 li

2.21 .11 .02 lil
1.10 .11 .02 1
l.ll .11 .02 I

1.1) .01 .02 1 2
.11 .11 .13 2 1
.71 .01 .11 2 1

1.11 .01 .02
.li .11 .1)

1.10 .01 .04
1.11 .11 .15
.10 .11 .02
.11 .01 .17
.ii .11 .01

1,01 .01 .05
.ii .11 .11

1.3S .01 .Di
.11 .11 .02

27 .11 21 .11 2 1.10 .11 .04

41 .42 24 .11 3 l.SS .01 .07
30 .21 25 .11 2 1.73 .01 .01
1) .24 21 .11 5 2.33 .11 .03
11 .li 31 .li 2 .il .11 .11
21 .li 13 .11 3 l.i) .11 .13

43 .21 72 .12 5 2.24 .01 .01
31 .2) li .11 2 I.i3 .01 .02
24 .li 22 .1) 2 .15 .01 .02
27 .11 2i .14 2 1.01 .01 .05

3i .li .111 7 37 .li 21 .(1 2 2.31 .01 .02

4
li

i
2

22
2

13

11
2
1
2
1

1 22 24 3i .2 21 7 1) 3.il 7 i ID 3 1 1 2 2 41 .(1 .012 7 4i .30 25 .10 7 .11 .01 .01 2 1

1 i3 42 132 1.5 71 2) 1040 1.10 42 2i 1 40 il 11 17 21 il .4! .Di 41 i2 .11 1)0 .11 33 1.12 .11 .14 13 50
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SAKPlll lo Ci H ID lg di Co Hi tt l i V lg li fr CI Sfc li V Ci r Li Cr Kg li H 1 M t* l V Au
FM m m f fi i t* m tn m t tn m m m m m m m tn \ t m m t m \ tn \ \ \ m tt

l-MOl 1 i 11 24
I-IOOJ
(-1-011
1-1-011
I-M12

1-1-014
1-1-815
l-Mlli-i-oi7
l-l-Oll

l-Mll
I-M2I
1-1-021
M-022
I-I-I2J

1-1-025
M-l2i
1-1-02)
1-1-021
1-1-010

1-1-031
1-1-032
1-1-032 1
1-1-133
1-1-034

1-1-035
I-M3I
1-1-037
1-1-030
1-l-OH

l-K-040
1-1-041
1-1-042
1-1-0(3

11 II 35
25 11 3)
K 14 33
11 11 54

17 11 31
11 13 (0
15 17 2f
i 14 51

li 10 71

20 17 57
21 15 12

1 11 70
i 21 14i

12 20 117

U 17 71
2 12 21
1 J ii

17 11 111
15 II 53

21 10 15
12 21 ii
31 22 50
12 12 41
35 21 40

11 1 15
li li 45
11 12 51
11 12 32
2) 47 77 .

U 2t 73
li i4 215 .
21 22 lil .
24 22 U2 .

1-1-044 2 1 1 11 .

1-1-045 2 15 10 if .
in c/Aii-i li ii 42 131 ).

11 2 31 2.11
24
2i
22
15

23
13
14
li
23

21
11
li
21
20

11
i

13
21
13

11
li
li
25
li

5
11
21
li
li

24
li
24

15 2.02
107 2.17
il 2.11
ii 3.11

77 2.5i
57 3.11
i5 1.37
74 2.17

123 2.i4

13 2.15
111 3.ii

11 1.13
123 2.51
lil 2.21

II 2.21
32 .M
H 2.11
il 3.21
li 2.il

155 3.41
ii 2. Si
55 2.41

131 2.13
12 2.71

li 1.11
33 2.1i
i2 2.11
71 3.14
i2 3.S7

10 2.11
151 I.i5
111 2.12

24 10 114 3.13
li 1 15 3.11

m
n
n
n
n
ID
n
n
n
n
n
n
n
n
n
n
n
nn
n
n
n
n
n
n
n
n
o
n
n
n
n
n
n
n

in
n

i

11
11

40 .01 .012
34 .10 .00)
43 .01 .113
34 .11 .Hi
II .li .12)

32 .01 .023
54 .Oi .120
23 .11 .115
20 .17 .131
34 .11 .121

33 .12 .011
ii .li .125
32 .11 .117
31 .11 .155
31 .11 .131

31 .01 .001
22 .13 .113
34 .li .117
li .11 .I2i
31 .li .121

27 .10 li .li 2 1.20 .01 .02 1
33 .3) 33 .11 2 1.12 .01 .04 2
44 .41 21 .11 2 1.5! .01 .04
3) .21 24 .11 4 1.11 .11 .03
32 .11 25 .11 2 l.ii .11 .13

31 .21 35 .11 3 2.21 .01 .03
23 .1) 33 .11 2 1.22 .01 .14
21 .24 23 .17 2 1.43 .11 .05
27 .17 21 .17 2 1.17 .01 .Oi
31 .1? 31 .11 1 1.10 .11 .03

24 .25 43 .11 3 1.21 .01 .03
31 .13 25 .14 3 1.32 .01 .03
22 .15 21 .01 i 1.21 .01 .04
31 .21 31 .11 5 1.13 .11 .13
32 .21 21 .11 2 1.52 .01 .03

21 .30 15 .10 4 .15 .01 .04
1 .li 11 .li 2 .44 .11 .03

21 .11 21 .11 3 1.40 .01 .03
37 .31 37 .11 3 1.41 .11 .15
33 .23 22 .li S .17 .01 .03

17 .07 .034 i 105 .71 13 .17 4 1.51 .01 .17
37 .17 .143 11 31 .15 21 .17 1 1.71 .01 .02
3i .11 .111 11 23 .21 21 .11 3 1.21 .01 .14
41 .17 .125 20 51 .11 14 .17 3 1.52 .01 .45
3! .Oi .113 31 24 .24 li .12 2 .17 .01 .03

11 .01 .015 1 i .05 10 .07 5 .24 .01 .03
3) .li .111 1 25 .11 H .11 2 .10 .01 .02
35 .17 .122 7 35 .11 25 .li i 1.17 .11 .11

2 5i .07 .113 i 33 .11 30 .13 2 1.17 .01 .01
2 47 .li .025 i 31 .15 !1 .11 2 I.i7 .01 .01

2 33 .01 .017 11 31 .21 23 .li 2 l.li .01 .03
2 22 .01 .123 13 23 .10 30 .07 2 1.42 .01 .01
2 35 .01 .143 1 37 .15 21 .01 3 2.3i .01 .02
2 52 .11 .111 7 45 .10 21 .14 2 1.74 .01 .Oi
2 11 .11 .021 1 35 .25 21 .11 2 1.15 .01 .05

1(3
37

1
1
i

22
7

15 5 75 3.11 1 5 R 3 7 1 3 3 41 .ti .021 i 32 .32 35 .13 3 1.05 .01 .12 1 1

70 21 1041 4.15 12 11 t 41 51 17 11 20 il .45 .Oi2 41 it .17 Hi .01 35 1.7i .07 .11 14 50
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smut DO cu r* i t l g Hi co no rt it g m n sr cd st H v ci r n cr *g n TI t A I m i v m*
PM PH m m MI m m tn t m m m m m m m m P PI i t PH t t* t m t m t t t m ut

1-1-041
1-1-041
1-1-041
M-tlt
1-1-050

1-1-051
1-1-052
M-053
1-1-054
I-I-05S

B-l-05i
1-1-057
1-1-051
1-1-051 2
l-l-OSl 1 1

1-1-040 1
I-MII 1
I-MI2 l
I-MI2 l 1
I-I-IIS 1

I-I-MI 1
l-l-Oii 1
l-l-Oii 1
I-I-OU 1
I-MII 1

I-I-OU i
i-i-oio i
o-i-on i
1-1-0)2 i
1-1-013 l

1-11-071 1
1-1-015 1
M-07i 1
1-1-07) 1
M-011 1

1-1-079 1
W C/AD-f 1)

11 15 15
14 12 71
li 24 53
2i 21 H
li 21 SI

30 27 il
i 12 31

25 14 3i
31 25 71
2( 21 51

11 li 34
K 13 71

1 11 (3
21 li t4
21 17 114

i 14 111
li 21 125
li 24 li
31 41 131
11 2i 125

1 21 11
1 i 43

27 35 127
17 15 122
11 22 72

12 11 lOi
15 20 IS
14 14 11 .
12 i 53
13 4 33 .

13 12 44 .
J 10 21 .

14 H 53 .

11
li
li
25
21

22
1
!

23
21

il
25
15

i5 2.72 3 5 ID 3
15 2.42 11
il 2.52 7
K 2.11 3
74 2.11 5

il 3.75 13
45 2.11 5
44 2.17 11
il 2.21 1

Hi 2.3i 2

35 I.i2 2
US 3.11 4
131 2.71 }

33 5 127 1.14 1
31 7 112 2.77 3

15 5 Hi 1.5i 2
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il l.ii 3
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3i .01 .032 0 21 .22 41 .11 .11 .01 .05 1
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1-1-013 H i 11 . 25 I US 2.21
I-I-IM 13 1 21 . 15 5 11 LSI

l-l-lli 15 12 3( .1 21
l-l-IISl 12 K 13 .2 21
I-I-OII IT H 4T .1 22
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32 .10 .031 1 37 .21 3) .10 2 2.3) .01 .01 1
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11 .11 .11) i 21 .13 li .0) 3 1.14 .11 .03 2 4
32 .11 .US 1 17 .11 11 .11 2 .i) .01 .11
31 .11 .144 ) 34 .23 24 .11 I 1.52 .11 .04

35 .05 .021 1 25 .01 li .07 2 Lil .01 .03
33 .01 .141 10 40 .33 11 .11 4 2.20 .01 .03
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2 45 .01 .011 i 42 .14 21 .01 2 2.31 .01 .03

10 2 10 2.10 4 5 ID 2 i 1 4 2 31 .07 .0(5 i 2i .00 17 .07 2 , U . 01 .03 2

V AU
fPK t t

1
1
1
1
1

1
1
1
1

2)

ilO

)20
3

153
11

122

2 540
2 4

1
1
3

1
1
1
1
I

1
1
1

(20
1

3

ii 2i 1031 4.11 41 2i i 41 50 IB li 25 iO .45 .Oil 11 iO .11 110 .01 34 1.71 .07 .15 13 51



i-i-m 
o-i-ui 
I-MM
1-1-200
ITD C/W

IMPERIAL METALS PROJECT-7112 FILE W 88-1493

lo Cu Pb U Ag li Co ID 
PPI PPI PPI PPI PPI PPI PPI PPI

tt AS g in tk tt a n si v 
i m m m m nt m m m m

Ci
t

r LI cr 
i m m

1 1
1 1 
1 1
1 12 

20 it

0 13 
I 20 
i 75 

10 i! 
11 132

.1 

.1 

.2 

.1 
7.2

t 
1
li 
17 
71

2 SO 
1 144 
7 217 
7 li) 

30 10)0

.11 
1.11 
2.17 
2.44 
l.ti

2 
2 
2 
i 

40

5 
J
S 
i 

20

n 
n 
n 
n
0

2 
2
2 
1 

31

S 
t
J
K 
i)

1 
1 
1 
1 

20

2 
2 
2 
2 
li

2
2 
2
2 

21

li 
2) 
41 
42
10

.OS .121 

.01 .012 

.11 .051 

.10 .041 

.4i .OK

Kg li 
\ m

Tl t
\ m

l) 
t

Page 14

I V Au' 
t FfK PPB

1
12
1
1
31

13
11
34
3i
iO

.03

.00

.27

.32

.li

13
14
30
11
10)

.01

.Ci

.10

.12

.01

i
5
7
1
32

.11

.SI
1.22
l.OS
1.12

.01

.01

.01

.01
.07

.01

.03

.05

.05

.14

1
1
1
1

IS

1
37
3
i
52



IMPERIAL METALS PROJECT-7112 FILE # 88-1493

swiii HO cu rt it ig vi co m rt it u lo n 
PM fm ffi FFI m m ut tn t m m m m t

IMI-01 1 43 14 13 . 20 10 22 1.11 10 5 ID 11 

11-11-02 4 43 232 12 . 15 25 13 3.51 Si 27 ID 3S( 

IMI-03 2 371 tO 10 . 11 12 SS 2.13 21 S ID IS 

OI-II-J4 2 13 il S . 1 S li 1.71 12 S ID SI 
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In columns at right.

Mining Claim
Prefix

S.
Number

985559
985560
985561
985562
985563
985564
985565
985566
985567
9855^8 

985569

985570
985571
985572
985573
985574
985575
985576
985577
985578
985579
985580
985581

Expend. 
Days Cr.

21
21
21
21

21
21
21
21
21

-21. 
21
21

21
21
21

.21. 
21
21
21
21
21
21

Mining Claim
Prefix

S.

mm

mm ^

Number

985582
985583
985584
985585

Expend. 
Days Cr.

21
21

li i a,o pill

Total number of mining 
claims covered by this 
report of work.

27

July 18,1988
Recorded Holder qr Agent (Slgofctgrc)

ertification Verifying Report of Work
l hereby certify that l have e personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying
R. Michael Jones

254 Seaton Street, Toronto, Ontario
2T4' Date Certified l Car titled byjtSlg



Assessment'Wbrk Breakdown

Man Days are based on eight (8) hour Technical or Line-cutting days. Technical days include work performed by 
consultants, draftsmen, etc..

Type of Survey

Technical 
Days

34 x 1

Technical Days Line-cutting 
Credits Days Total Credits

' ~ 238 + 238

No. of 
Claims

h 2 7

Days per 
Claim

8.8

K 
3. '

P-

f

1

Type of Survey

Technical Technical Days Line-cutting No. of Days per
Days Credits Days Total Credits Claims Claim

X 7 = + * -i-
-

Type of Survey

Technical Days 
Credits

Line-cutting 
Days Total Credits

No. of 
Claims

Days per
; Claim

X 7 Di

bay* per J- . 
Claim

X 7

l



Ministry of
Northern Development
and Mines

'Ontario

Geophysical-Geologlcal-Geochemical 
Technical Data Statement

File—

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT

TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC.

Type of Su 
Township c 
Claim Hold

Survey Con 
Author of 1 
Address of 
Covering D

Total Miles

SPECIAL

rvey(s) Geological/Geochetm'cal
,r Area Hutton

er( s) Imperial Metals Corporation

npany

Report R- Michael Jones/Dennis Gore
Author 254 Seaton Street, Toronto, Ontario
ates of Surv 

of Line Cu

. PROVISIC
CREDITS REQUEST

ey April 4, 1988 June 6, 1988

\

)NS. 
PED

ENTER 40 days (includes 
line cutting) for first 
survey.
ENTER 20 days for each 
additional survey using 
same grid.

AIRBORN1 
Magnetome

DATE: TM

Res. Geol.

l CREDITS
ter

AUS.J0, f?
J

Previous Surveys
File No. Type

(Special provi

Blectromagi 
(enter c

OD S1P.1MJI

(linecutting to office)

DAYS 
— L - i per claimGeophysical

—Electromagnetic,. , , .,.
—Magnetomefr

— Rfldi"m''tri''. ,.
Other

Hpnlngiral

Hcnrhpmiral

lion credit! do not apply to airborne lurveyi) 

•tftir R aHinmctrir
ays per claim) /\ ft

LTiiRF,. jfj~* jyw\f
v~^ft6(hoT of KspMfor 'Agent

Qualifications cx'/t'Pf/.

Date Claim Holder

MINING CLAIMS TRAVERSED 
List numerically

S 985565
(prefix) (number)

985566

........9.95567...........................................

,,,,,?S5M.,,,,.,.,,,,,,,,,,..,,,,
9.85569

985570
985573
985575

985582

98558.4

TOTAL n.ATM* 1 0

I

j

l
a

837 (85/12)



GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS — If more than one survey, specify data for each type of survey

Number of Stations. 

Station interval —— 
Profile scale————

.Number of Readings 

JLine spacing ——™-—-

Contour interval.

Instrument.
Accuracy — Scale constant. 

Diurnal correction method.
Base Station check-in interval (hours). 
Base Station location and value ___

l S

l

Instrument
Coil configuration 
Coil separation — 

Accuracy ————— 
Method:

Parameters measured.

D Fixed transmitter Q Shoot back O In line CD Parallel line

(ipecify V.L.F. nation)

Instrument.
Scale constant.
Corrections made.

Base station value and location.

Elevation accuracy.

Z
O
H4

H

Qfa.

Instrument ————————— 
Method CD Time Domain

Parameters — On time . 
- Off time
— Delay time ———
— Integration time,

D Frequency Domain 

_ Frequency _____
_ Range ————-——.

Power.
Electrode array — 
Electrode spacing . 
Type of electrode



SELF POTENTIAL
Instrument-————-———-^——————————^—^-^—-^---—-—^^—.. Range.
Survey Method ———————————————————————————————————————————

Corrections made.

RADIOMETRIC 
Instrument ___
Values measured.
Energy windows (levels) ̂ ^———————^—^———————^^^—^————^.——^-^. 
Height of instrument___________________________Background Count. 
Size of detector__________________________________________ 
Overburden _______________________________________——^—

(type, depth - include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.) 
Type of survey—————————————————————————
Instrument —^—^——^——————^——————^—
Accuracy—-———————^———-—^——————————
Parameters measured.

Additional information (for understanding results).

AIRBORNE SURVEYS 
Type of survey(s) ———— 
Instrument(s) —————

(ipedfy for each type of survey) 
Accuracy———————————————

(specify for each type of survey) 
Aircraft used—^^-^———————-^—^——..——.^--..^^^—

Sensor altitude.
Navigation and flight path recovery method.

Aircraft altitude-——-————--————-^—.—--———^^—---Line Sparing 
Miles flown over total area———^—^^^^^———————^^————Over claims only.



GEOCHEMICAL SURVEY - PROCEDURE RECORD

Numbers of claims from which samples taken S985565 - 70. 73. 75. 82. 84

Total Number of Samples——550j30l 
Type of Sample Soil (Rock)

(Nature of Material)

Average Sample Weight 3flflg——— 
Method of r:ni)prtinp grub hoe

Soil Horizon Sampled—E 
HorizonPfvfl^pmppt Podzol well developed 
Sample Depth______lQ-2Qcm—————————. 
Terrain hi 11 y outcrops commonb——.————

Drainage Development—9 OQ d———————————— 
" Estimated Range of Overburden Thirknpss 0-5m

SAMPLE PREPARATION
(Includes drying, screening, crushing, ashing)

Mesh size of fraction used for analysis————

ANALYTICALMETHODS
Values expressed in: per cent 

p. p. m. 
p. p. b.

D 
D 
D

Cu, Pb, Zn, Ni, Co, Ag, Mo, As.-(circle) 
Others Au * 30 element ICP——————-—
Field Analysis (. .tests)

Extraction Method. 
Analytical Method. 
Reagents Used——

Field Laboratory Analysis
No. ——————.——- .tests)
Extraction Method. 
Analytical Method . 
Reagents Used__

Commercial Laboratory (. .tests)
Name of r .Moratory Acme Labs North Vane. B.C.
Extraction Method-——^—-—-———.^——-—^.. 
Analytical Method ICP 
Reagents Used

GeneraL General.
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CONGLOMERATE 
BEDS

BR-88-09 
Polymictic 
Conglom.

X

t (Marrow Matrix 
i -- Supported
i \*/8R-88-I2, -. 2b

BR-88-23 BR-88-24

BR-88-17, 
18,19,20,21

BR-88-29,28
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2a 2b tr- w

l/fe/VT?///*?/?

VJ(massive)
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(o) FINE GRAINED DIRTY QUARTZITE
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