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Appendix 8-0A. Abbreviations used ODM on the HMC gold grain reports. 

OVERBURDEN DRILLING MANAGEMENT LIMITED - LABORATORY SAMPLE LOG 

ABBREVIATIONS 

CLAS'f11 

SUE OF 
Gs 
pg 

CLASTx 
GRANULES 
PEBBLES 
COBBLES 
BOULDER CHIPS 
BEDROCK CHIPS 

Ca 
BL a 
BK a 

~ Cl.AST COMPOSITION 
VIS 
GR 
LS 
OT 
TR 
NA 

HATFUXs 
SIU 
SD 
ST 
CV 

COLOR a 
Eh 
GVa 
IJlh 
GNa 
GGs 
BNs 
BK1 
OC1 
PKu 
OEs 

VOLCANICS AND SEDIMENTS 
GRAN IT I CS 
LIMESTONE 
OTHER LITHOLOGIES CREFER TO FOOTNOTES BCLOW> 
ONLY TRACE PRESENT 
NOT APPLICABLE 

SORTED OR UNSORTED 
SAND I Y YES FRACTION PRESENT : F: 
SILT I N FRACTION NOT PRESENT l M; 
CLAY I : Cg 

BEIGE 
GREV 
GREY BEIGE 
GREEN 
GREY GREEN 
BROWN 
BLACK 
OCHRE 
PINK 
ORANGE 

/,,--------_,_r-

DESCRIPTION a 

SLDs BOULDER CHIPS 
BDKa BEDROCK CHIPS 

NUMBER OF GRAINSi 

THICKNESS a 

f'OOOOT'ES1 

Ta NUMBER FOUND ON SHAKING TABLE 
P: NUMBER FOUND AFTER PANNING 

C: CALCULATED THICKNESS OF GRAIN 
H3 ACTUAL MEASURED THICKNESS or- GRAIN 

A mum ruv Ll.ff>S PRfSOlT 

I gaJfH Cl.AV LIWS PR£5£NT 

C lHllNI a PfltSOO' 

D SNfU Hl!RY OmlIZED 

FINE 
HEDI UH 
COARSE 

Appendix 8-0B. Abbreviations used in 

graphic lithology logs. 

AMOUNT 
ANGULAR 
APPARENTLY 
BLACK 
CALCAREOUS 
COARSE-GRAINED 
COBBLES 
CONTAMINATION 
CRYSTALLINE 
DESCRIPTION 
FEET 
FINE-GRAINED 
GRANULES 
GRAVEL 
GREEN 
HEAVY MINERAL CONCENTRATE 
HOMOGENEOUS 
INCH 
INCLUDING 
LAMINAE 
LIMESTONE AND/OR 

DOLOMITE AND/OR 
WHITE CHERT 

LITHOLOGY 
MEDIUM-GRAINED 
METASEDIMENT 
METAVOLCANIC 
MINOR 
MODERATE(LY) 
OCCASIONAL 
OXIDIZED 
PEBBLES 
PROBABLE(LY) 
REDUCED 
ROCK 
ROUNDED 
SAMPLE NUMBER 
SECONDARY 
SEDIMENT 
SEVERAL 
SHALE 
SILT CLAY FRACTION 

SAMPLE INTERVAL 
SLIGHTLY 
SMALL 
SUB ROUNDED 
SUB ANGULAR 
TRANSITION 
UNOXIDIZED 
VERY 
VOLCANIC 
WITH 

1 

AMT 
ANG 
APAR 
BLK 
CALC 
CGR 
COBS 
CONT 
XYLINE 
DESC 
FT 
FGR 
GNL 
GVL 
GRN 
HMC 
HOMOG 
IN 
INCL 
LAM 

LS 
LITH 
MGR 
MS 
MV 
MR 
MOD 
occ 
ox 
PEBS 
PROB 
REDU 
RX 
RND 
SN 
SEC 
SED 
SEV 
SH 

S/C 
SL 
SM 
SUBRN 
SUBAN 
TRANS 
UNOX 
v 
VOLC 
W/ 

Appendix 8-0C. Abbreviations used on sample information and analyse 
sheet@ 

ST = 
D = 

G = 

LEGEND 

le interval length (feet) 
Drilling method for this hole: 
S = Rota.sonic 
M = Mud Rotary 
A ~ Air Rotary 
Area name: L = Little Fork 

0 = Orr 
FORTY = Forty acre location, ise. SE 1/4-·NW1/4 
LEGAL DESC = Section-Tcwnship<N>-Range<W> 
COUNTY: K = Koochiching 

SL = St. Louis 
DRIFT TVPE: DML = Des Maines Lobe 

RL = Rainy Lobe 
ASSAY FTG = Assayed Footage Composite, 

fer HMC er bedrock 
GOLD GRAINS = # of gold grains counted by ODM in 

Heavy Mineral Ccncentratm 
WT (g) HMC FEED = Feed weight <grams) for heavy 

miner-al c:c:mc:entrate sample 
WT (g) 

WT (g) 

~ff (g) 

WT (g) 

WT (g) 

+10 FEED 

NONMAG 

MAG -
-63uM = 

-63 FEED 

= Weight (L)rams) of +10 mesh in feed 
weight 

- Weight (grams) of nonmaonc~tic 
heavy mineral cone from feed 

Weight (grams) of magnetic hec:\vy 
mineral cane from feed 

Weight (grams> cf -63 micron screen 
fr-action 
= Weight (grams> of feed for -63 

micron screening 
WT % ~63uM = Wt% -63 micron fraction, dry screen 

·from feed 
WT % +10 = Wt% +10 mesh fraction from HMC flowsheet 
WT % SAND Wt% by difference cf -63um and +10 ~esh 

REMARKS = SI Sample Interval cf -63um 

WT g/ = Weight of this fraction divided wt of 
feed in kg x 1000 

l Cin Master File only) = Analysis not performed en 
this sample 

-2 (in Master File only> = Not applicable for this 
sample 

Sample Number Buff ix (example 18808R) 
R = Replicate split of ~ame sample number 
S = An analytical standard sample~ Lab result 
V = An analytical stand~rd sample: certified 

values 
C = Recleaned the +10M fraction that was found 

to contain silty-clay lumps 
A or B = Two separate samples if extremely large 

sample wt, ioea mudpit 
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Appendix 8-1A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-101 
~~~~~~~~~-

Dr i 11 in g Completion Date 12/19/85 

LOCATION (see map at right) 

S-T-R SW!-SE!-16-157N-25W 

County Koochiching 

Quadrangle Lindford 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1141 ft. 
--~~~~~~~~~~~ 

Total Depth 135 ft. 
~-------------------------

Elevation, Top of 
101 c; ft. Precambrian Bedrock ___ _ 

~~~~~~~~~~~-

Drilling Method ~-R_o_t_a_s_o_n_i_c~~~~~~~~ 

Sample Diameter ~-3_._5~i_n_c_h~~~~~~~~ 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 
/--~JLibrary Significant 

Interval Interpre- Samples Subsamples Geo chem 
Feet tat ion Available Tested Samples 

Q.-3 Organic Sediments 
3-125 Des Moines Lobe 

Gl. Drift G A,B,C 
125-126 Rainy Lobe 

Gl. Drift G A,B,C 
126-135 Bedrock G,H I 

A = -63 microns fraction E = Skeletonized Grab Sample H = Thin Section 
B = Heavy Minerals, Nonmag in Core Box I = (Bedrock or Drift) 
C = Heavy Minerals, Mag F = Interval Cuttings in Bucket Split of "Wholerock" 
D = Sluice Box Composite G = Core Sample 

BEDROCK 

Principal Rock Type: Quartz Biotite Garnet Schist 

Thin Section Description (or number): #19700 at 131 ft. Biotite-bearing amphibolite. 
Estimated mode (volume%): Hornblende, 50; Biotite, 12; Quartz, 18; Plagioclase, 20; 
Apatite, Tr; Opaque oxides, Tr. Foliation defined by crudely oriented hornblende and 
biotite. Overall, rock is fresh with good granoblastic texture. Biotite is quite fresh 
but locally shows incipient alteration to chlorite and opaque oxides. Plagioclase 
(oligoclase) is typically well twinned and fresh. Plagioclase is most heavily sericitized 
in the same areas where biotite is most altered. Hornblende is pleochroic from pale 
yellowish-green to green, and is anhedral with few prism faces. Core description notes 
garnet-biotite schist. No garnets were seen in this thin section, but this rock type 
would be compatible with a garnet schist and may represent a garnet-poor interval. 
(by T. Boerboom, MGS) 2 

I 

8 e • • • 8 WV 9 W 9 • 9 9 • • • D •.. ··• • • • • • • 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVE.RBmDEN DRILLIN3 ~ LittlTED L.ADATMY SAtf>lE LllJ 

SAlflE tEIGHT <KS.NET) tEI SHT (6RAHS DRY) AU DESCRIPTIOO a.ASS 
t«J. ====--======- ===== --- _, 

H. I. CCN: ct.AST ~TRIX 

- ·------ -- ===--= 
TABLE +10 TAll.E TABLE H. I. CIH:. MOO t(). CALC SIZE x S/U SD ST CY CCX.M 
SPl IT CHIPS FEED CCN: LIGHTS TOTAL HAG HAG V.6. PPB === 

VIS 6R LS OT SD CY 

16933 17.9 1.7 16.2 99.6 88.2 11.4 9.1 2.3 0 NA p 50 40 10 NA U Y -v '{ 9 e Till 
-938CP 19.3 1.4 17.9 91.8 80.4 11.4 6.3 5.1 0 NA p 60 20 20 NA U Y y y B e TIU 
-940CP 12.6 1.4 11.2 100.6 Bb.4 14.2 11.2 3.0 0 NA p 50 40 10 ~ u y y y B e TILL 

-941 7.1 1.0 6.1 112.4 98.5 13.9 11.1 2.8 0 NA p 50 40 10 NA U Y y y B B TILL 
-942 e.e O.b 8.2 136.9 123.9 13.0 10.5 2.5 0 NA p 50 40 10 NA U Y V Y B e TILL 

-944CP 19.6 0.4 19.2 183.6 181.1 2.5 2.0 0.5 0 NA p 50 4-0 10 NA U Y y v 8 B TILL 
-945 13.9 0.5 13.4 322.5 291.7 30.S 26.1 4.7 0 NA p 55 35 10 ~ u y y y B B TILL 
-946 . 6.8 0.9 5.9 132.7 115.4 17.3 16.2 1.1 0 NA p 40 60 NA NA U Y y y B B TILL 

6ClD a.ASSIFICATICl4 

·' 
VISI Il.E SW> FR01 S>W<ItlJ TABLE AND Pfttf4IOO 

tu1BER CF 6RAINS 

ABBRADED I RRESlLM DELI CATE ~ CALC V.6. 
SAK>l.E I PtWED c=::-::z ===-----=; ==== HAG ASSAY 

Y/N DIMTER THIOOESS T p T p T P TOTAL 6HS PPB REWIRKS 

16933 N t«J VISHlE nD 

-938 N t«J VISIBLE lnD 

-940 N NJ VISIBLE lnD 

-941 N NJ VISIBLE lnD 

-942 N t() VISIBLE 6Cl.D . 

-9« N NO VISIBLE Gfl.D 

-945 N NJ VISIBLE Gru> 

-946 N t«J VISill.E 6Cl.D 



SUMMARY OF G. MEYER LOG OB-101~ ROTASONIC CORE 

C IN NON MAS HMC l C IN -63 MIC~ J [ IN MAG FMC l -63 NON~ MAG 
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~~ (107.5-117.5) CLAV;UNOXIDIZED;lake clay,IOd , 
e_:::=J cak,lots ls peb5,may be v clayey till out : 
E =:::. -g 111uch fllOre clay less sand than ti 11 I 
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EE?.-~ .. -1 above;so1111e l~g~ter gray silt laa9 but elay l 
. L.-~: . ..:! beds are do11111 nant; s1 lt beds increase w/ depth. I 

-=~----~-----1115-=l I ~11.s-12ioiYERv FINE SAND toF1NED1nTY-i 
---- -----t-----1 -L · 5§ -a SAND UNOXIDIZED taicaeeous lake und·some 1gr I 
::: ::::l-::::1 j I lllllllll!lP sand'by 119;ele~n aieaceous 111gr sari<\ in last ! .:Jl.J: I" I .1 •-:•11 1--. 1:::::::::::1 foot;eould bf! hll layer at 120. , 

..---.. • .----. ..1..::.. 1-1 ·!.1694~j11 1~•1 P::::::::: :1-----------------------------I 
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:.::c -.::.::;1 ;- di iii 1ii1 iii <123. 0-125. 0) CLAYEY TILL;UNOXIDIZED, w/UU<E I 
1.1. 6 9 46 ~~~J--~b:h:,:..:..bbk:J CLAY inhrblds and pebbly zonts;loal}',cak. I 

i:~:s----=i rR~ k N~~ 1 ~(125.Q-126~0) 9ANDyr1L~;LINDi~oizED;--~id ____ l 
-i----9 · I:: .. ~ bi Rainy hll or hll 1uid iinth local , 

-1 I 

1·:
1

1 n.1.1. 9? 100li ·- ,_, -=1-----1 
-i I 
--j I 

1:~:5 --j i 

""· ............. 1 rock, dark cobbles, slightly c:ak. I I ..... .. ... i--------------------------------1 
i ::< .... ::-:: .... ! (126.0-135.0) BEDROCK;Quartz biotite garnet I 
I';·:· ··"· ·:·:· ·····1 sc~ist ;bic;>tite and garnet. content varies ! 
I.··:·:··· ·:·:·I t~in.sec:hon.suple QSSCf1bed as 1gr : 

·:·:· · · ·:·:· · ·j biohte-bearrng a11~1bc;>hte (by T. J. l 
I··.~ BOERBOOM, see aesc:r1phon>. , -----1 
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~ASTER FILE Appendix 8-1C. 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (g) WT (g) WT<g> WT (gl WT " WT '/. WT '/. REMARKS 
NUMBER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +10FEED NONJ!IAG MAG -63uM -63FEED -63uM +10 SAND 
16929 101 15-20 s. S L SW-SE 16 157 25 K DML. CLAYEY TILL -1.0 -1. 0 -1.0 -1.0 -1. 0 15.4 422.0 4 -1 -1 
16930 101 25-30 5. S L SW-SE 16 157 25 K I»1L. CLAYEY TILL -1.0 -i.o -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16931 101 40-45 s. S L SW-SE 16 157 25 K l»t.. CLAYEY TILL -1.0 -1.0 -1. 0 -1.0 -1. 0 22.3 252.0 '3 -1 -1 
16932 101 55-60 5. S L SW-SE 16 157 25 K DML.. CLAYEY TILL -1.0 -1.0 ~1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

16933 101 60-65 s. S L SW-SE 16 157 25 K DML. CLAVEY TILL 55-65 o.o 17900.0 1700.0 9. 1 2.3 -1.0 -1.0 -1 9 -1 
16934 101 65-70 5. S L S\.HE 16 157 25 K DML. CLAVEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16935 101 70-75 s. S L SW-SE 16 157 25 K DML. CLAVEY TILL -1.0 -1. 0 -1.0 -1.0 -1.0 34.6 1363.0 3 -1 -1 SI[-631=65-75 
16936 101 75-80 5. S L SW-SE 16 157 25 K DML. CLAVEY TILL -1.0 -1.0 -1.0 -1.0 -1. 0 -1. 0 -1.0 -1 -1 -1 
16937 101 80-85 5. S L SW-SE 16 157 25 K DML. Ct.AVEY TILL -1.0 -1. 0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16'338 101 85-90 5. S L SW-SE 16 157 25 K DML. CLAVEY Tl LL 80-90 o.o 19300.0 1400.0 6.3 5.1 -1.0 -1.0 -1 7 -1 
16939 101 ~95 5. S L SW-SE 16 157 2S K DML. CLAVEY TILL -1.0 -1. 0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

16940 101 95-97.5 2.5 SL SW-SE 16 157 25 K DML. CLAYEY TILL 90-97.5 0.0 12600.0 1400.0 11.2 3.0 63.2 1484.0 4 11 85 
16941 101 97.5-102.5 5. S L SW-SE 16 157 25 K DtilL. CLAVEY TILL 97.5-102.5 0.0 7100.0 1000. 0 11. 1 2.8 34. 7 1105.0 3 14 83 
13830R 101 97.5-102.5 5. S L SW-SE 16 157 25 K DML. CLAVEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 27.0 676.0 4 -1 -1 
16942 101 102.5-107.5 5. S L SW-SE 16 157 25 K DML. CLRVEY TILL 102.5-107.5 o.o 8800.0 600.0 t0.5 2.5 37. 1 975.0 4 7 89 
16943 101 107. 5-112. 5 5. S L SW-SE 16 157 2S K D~L CLAY: GLACIAL LK -1.0 -1.0 -1.0 -1.0 -1. 0 -1.0 -1.0 -1 -1 -1 
16944 101 112. 5-117. 5 5. S L SW-SE 16 157 25 K DML CLAY: GLACIAL LK 107.5-117.5 o.o 19600.0 400.0 2.0 0.5 44.1 1826.0 2 2 96 Sl[-631=107.5-117.5 
16945 101 117. 5-123 5.5 SL SW-SE 16 157 25 K DML. F. TO V.F. SRND 117.5-123 o.o 13900.0 500.0 26.1 4.7 26.9 1016.0 3 4 93 
16946 101 123-126 3. S L SW-SE 16 157 25 K DML. CLAYEY TILL 123-126 o.o 6800.0 900.0 16. 2 1.1 45.6 605.0 8 13 79 AF OVERLAPS RAINY 
13850 101 125-126 1. S L SW-SE 16 157 25 f{ RL. SANDY GVL. TILL -1.0 -1.0 -1.0 -1.0 -1. 0 23.1 318.0 7 -1 -1 I 

I 
19700 101 127-135 8.0 SL SW-SE 16 157 25 K BEDROCK 127-135 -1.0 -1. 0 -1.0 -1. 0 -i.O -1.0 -1.0 -1 -1 -1 .I 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE r..o AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUMBER PPB 'f. g/kg WEIGHT 
16938 91 0.14 520 660 6900 23.20 54 130 97 290 0 88 -10 17 o.s 0 -10 3.7 4000 331 160 8 -10 11 -2 120.0 21. 4 0 12.00 
16944 230 0.09 727 640 7400 26.40 83 160 150 270 0 92 -10 15 1.0 0 -10 3.5 4600 406 140 -4 -10 14 -2 140.0 21.8 0 2.57 
16933 10 0.14 477 610 6700 24.10 55 110 84 270 0 92 -10 19 0.5 0 -10 3.9 3700 273 14-0 8 -10 21 -2 100.0 l'" , .o. '+ 7.23 
16'340 26 0.11 457 630 6900 23.00 53 120 ao 270 0 88 -12 18 2.0 0 -10 3.4 4100 293 16-0 b -10 8 -2 100.0 20.6 1 9.14 
16941 140 o. 11 522 760 7200 22.90 51 95 78 270 0 94 23 16 0.5 0 -10 3.7 4500 317 160 a -10 33 -2 110.0 22.0 2 8.41 
16942 -22 0.10 512 660 6500 23.30 55 130 96 290 0 83 10 15 0.5 0 -10 3.6 5b00 310 160 8 -10 5 -2 tlO.O 21.6 1 8.07 
16945 -5 0.28 1410 390 10000 26.40 160 230 160 170 0 100 -10 10 0.5 0 -10 1.8 700 851 120 9 -10 43 -2 200.0 51.3 2 19.30 
16946 -23 0.12 540 180 15000 22.9Q 110 270 140 120 0 62 -10 8 0.5 0 -10 -0.5 -300 343 ,13 -2 -10 16 -2 92.0 20.4 2 11.70 
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c' 
\ 
j 

SAMPLE 
NUMBER 
13830R 
13650 
16944 
16929 
16931 
16935 
16940 
!6941 
16942 
16945 
16946 

AU 
PPB 
-1 
-1 
-1 
-2 

-1 

-1 
-1 
-1 

. -. -. . . . -. . . . -. ~ ~ ~ . ~ ~ ~ ~ . - - - - - -
-63uM ANALYSIS (PPM) 

V CR MN FE CO NI CU ZN AS SE MO AG CD SN SB TE W PB BI U WT 
% 

130 79 550 3.0 
150 
120 
120 
120 
110 

170 560 4.3 
120 590 3.6 
89 560 3.5 
83 580 3.2 
76 590 3.2 

130 . 82 650 3.4 
130 80 660 3.5 
130 83 650 3.5 
92 110 500 3.3 

120 150 640 4.4 

17 33 22 79 
25 58 38 91 
23 42 25 79 
20 39 25 77 
19 34 22 86 
18 33 21 77 
20 37 24 87 
20 37 24 88 
21 35 23 88 
23 37 25 54 
28 57 38 83 

9 2 
5 -1 
5 -1 
7 -1 
9 -1 
9 2 
9 1 
9 -1 
9 2 
5 -1 
4 -1 

3 -0.5 
2 -0.5 -1 
2 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 
4 -0.5 -1 

4 -o.s -1 

8 -1 -1 
5 -1 -1 2 

-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 

-1 -1 1 
-1 -1 -1 

4 -0.5 -1 1 -1 -1 
2 -0.5 -1 -1 -1 -1 -1 
3 -0.5 -1 l -1 -1 2 

BEDROCK ANALYSIS (PPM) 

13 -1 
13 -1 
19 -1 
20 -1 
17 -1 
lG -1 
17 -1 
16 -1 
1 g -1 
15 -1 
19 -1 

g/kg 
3 39.9 
2 72.6 
2 24.2 
3 36.5 
3 88.5 
3 25.4 
4 42.6 
3 31. 4 
3 38.7 

-1 26.5 
2 75.4 

SA~PLE AU SB AS BA BR CD CE cs c~ co EU HF I~ FE LA ~u MO Nl RB SM SC SE AGR NA TA TE TB 1H SN ~ u YB ZNR ZR 
NUMBE~ PPB '/. '/. 
19700 -5 0.3 -1.0 550 iO.O -10 74.0 4.0 14<) 28 -2 4 -100 4.4 34 -0.5 -2 78 53 5.00 15.0 -10 -5 2.50 -l.O -20 1.0 7.7 -200 -2 L8 -5 -200 -500 

SAfl!PLE 
NUMBER 
19700 

CU ~B ZN MN AG SNR ~r BE C02 
'/. 

67 19 66 799 1.1 -10 0 0 o.oo 

BEDROCK ANALYSIS (PPM) CONTIMJED 

NA ~G AL SI02 S CL 
'/. '/. 

0 0 0.00 o.o 0.00 0 

K CA FED NIR SR ~B MOR BAR TAR BI LOI FE 
'/. ~ 

0 0 0.0 0 0 0 0 0 0.0 0 o.oo 0 
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Appendix 8-2A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-102 

Drilling Completion Date 12/20/85 

LOCATION (see map at right) 

S-T-R SWt-SWt-12-156N-25W 

County ~-K_o_o_c_h_i_·c_h_i_n_g=------------~--~----~ 

Quadrangle Lindford SE 7. 5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 1164 ft. 

Total Depth 191 ft. 

Elevation, Top of 
Precambrian Bedrock 980.5 ft. 

Drilling Method 

Sample Diameter 

Rotasonic 

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 

Interval 
Feet 

0-1 
1-159 

159-183.5 

183.5-191 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

G 

G 
G,H 

Subsamples 
Tested 

A,B,C 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Biotite Paragneiss 

Significant 
Geo chem 
Samples 

A Au & W 

H 
I 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Thin Section Description (or number): #19701 at 185'. Biotite paragneiss. Estimated mode 
[excluding quartz vein] (volume%): Quartz, 20; Plagioclase, 52; Biotite, 27; Chlorite, 1; 
Sulfides, Tr; Opaque oxides, Tr; Apatite, Tr; Zircon, Tr. Fresh, well-foliated (defined by 
biotite); feldspar only weakly sericitized. Plagioclase is albitic in composition, 
possibly bordering on oligoclase. No K-feldspar detected without stain. Biotite is dark 
brown and is interlayered with chlorite and opaque oxides due to slight retrograde meta
morphism. Rutilated quartz vein subparallel to foliation is only weakly recrystallized and 
strained. Irregular blebs of sulfides (pyrite) are disseminated throughout rock. Layering 
defined by grain-size variations; mode remains constant. (by T. Boerboom, MGS) 
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srwLE ~16HT ll<6. lETI 
00. 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OV£RBIJlDEN DRILLINl HANA6EJ£HT U111TED l.AllffiATOOY StWlE LOS 

~IGHT (GAA/1S DRYI 00 DESCR I PTI 00 

11. I. CCH:: CLAST HATRIX 
:;;--===----=== ======= =--===----

TABLE HO TABLE TABLE 11.1. ewe. HOO 1(1, CPLC SIZE % . S/U SD ST CY Cfl.00 
\ 

SPLIT QUPS FEED CCN: LIGHTS TOTPl HAS HM V.S. PPB ==--= 

17037 lB.7 
--043CP 27. 9 
-049CP 14.8 

-if...O 7.5 
--051 6.6 
-053 12.3 
-if.ri 13.1 
-055 12.3 
-oso 10.0 
-057 11.2 

l. 7 17.0 
2.6 25.3 
1.1 13. 7 
0.6 6.9 
0.4 6.2 
2. 2 10.1 
1.7 11.4 
1.3 11.0 
1.8 9.0 
0.6 10.6 

6£1.D Cl.ASS IFICATIOO 

92.4 
186. 7 
91.3 
92. 9 
89.6 

232.2 
119.6 
252.9 
240.8 
192.4 

68.0 24.4 18.1 
161.3 25.4 23.7 
75.7 15.6 12.3 
86.4 6.5 5.1 
84.1 5.5 4.2 

170.6 61.6 S0.6 
58.7 li0.9 48.0 

186.8 66. 1 52. 9 
190.0 50.8 40.6 
133.0 59.4. 46.6 

VISI!l.E 60lD FRl11 SW-\KlhG TABU: AND PAmlHS 

VJS GR LS OT SD CY 

6.3 1 21 p 15 55 30 1111 u y ~ BH BN TILL 
1. 7 2 138 P 15 45 40 NA U Y Y Y liN Bii TILL 
3.3 0 NAP 253540NAUY Y Y BN BN TILL 
1.4 1 294 P 35 25 40 NA U Y Y Y BN liN TILL 
1.3 0 NA P 35 25 40 NA U Y Y Y BN BN TILL 

fl.O 0 NAP 3560 5NAUY Y Y B B TILL 
12.9 1 llOP 3560 5HAUY Y Y B 8 TILL 
13.2 I 93 P 35 55 I 0 NA U Y Y Y & B TILL 
10.2 0 NA P 40 55 5 NA U Y Y Y B 'BJTllL 
12.8 0 NA P 40 60 TR NA S 11 Y Y 8 B SA.'lD 

All3AADED JRREGllM DELICATE ~ CJ\LC V.6, 
ASSAY SAtflt.E I p~ 

Y/H DIMTER nnOO£ss 

17037 N 50 x 75 13 c 

-043CP N 50 x 75 13 c 
100 x 15(1 25 c 

-Of?CP N NO VISIBLE GOLD 

-051) N 100 x 100 20 c 

-051 N NO VISIBLE GOLD 

-053 N NO VISIE<LE GOLD 

-054 N 75 x 175 25 c 

-oss 150 x 150 29 c 

-056 N NO VISIBLE SOLD 

-057 N NO VISIBLE GOLD 

=== m;;:;;..-.:=::1 l1A6 
P P P TOTPil etS 

TOTAL 18.1 

TOTAL 2 23. 7 

TOTAL 5.1 

TOTAL l 48.0 

TOTAL 52.9 

PPB REWIRl<S 

21 

na 

294 

60 

C/3 

1 GRAIN FRESH COPPER 

t50X125l 

11§ •• • t • • • <t • • I • • 9 • • • t • fl t •· • • 1t • • t • • • • e • !t • • • • • t I' • e • • e e • e •. e t ..• Jl .... & 
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SAMPLE DH 
NUti;BER NUMBER 
17034. 102 
17035 102 
17035R 102 
17036 102 
17037 102 
17038 102 
1703'3 102 
17040 102 
17041 102 
17042 102 
17043 102 
17044 102 
17045 102 
17046 102 
17047 102 
17048 102 
17049 102 
17050 102 
17051 102 
13831R 102 
17052 102 
17053 102 
17054 102 
17055 102 
13832R 102 
17056 102 
17057 102 
17058 102 
19701 102 

SAMPLE 
INTERVAL 
20-25 
25-30 
25-30 
40-45 
45-50 
60-65 
65-70 
80-85 
85-90 
105-110 
110-115 
115-120 
120-125 
125-130 
130-135 
135-~40 

140-145 
145-150 
150-155 
150-155 
155-157 
160-165 
165-170 
170-175 
170-175 
175-178.5 
178.5-183 
183-183.5 
184-1'31 

SA!'1PLE 
NUMBER 
17037 
17043 
1704'3 
17050 
17051 
17053 
17054 
17055 
17056 
17057 

AU NA CE 
PPB l' 

64 0.12 647 
160 0.13 554 
34 0.14 560 
22 0.14 548 
37 0.12 557 
67 0.30 546 

-23 0.29 341 
190 0.24 307 
-24 0.42 352 

4f> 0.30 434 

MASTER FILE 

ST D G FORTY LEGAL 
DESC 

COUNTY DRIFT ASSAY 
FTG 

GOLD WT (g) WT (g) WT (g) Wi (gl WT(g) WT (g) WT ~ 

5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5.0 SL SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-5-W 12 l5b 25 K 
5. S L SW-SW t2 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 155 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 I< 

5. S L SW-Siil 12 156' 25 K 
5. S L SW-Sw 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. s L s~-sw 12 t56 2s K 
5. S L Sw-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
5. S L SW-SW 12 156 25 K 
3.5 SL SW-SW 12 15f> 25 K 
4.5 SL SW-SW 12 156 25 K 
0.5 S L SW-SW 12 15f> 25 K 
7.0 S L SW-SW 12 156 25 K 

CR 

870 
660 
760 
800 
810 
420 
530 
470 
480 
510 

1'11N FE 

7200 26. 10 
7800 27.00 
7300 26.40 
8900 29.50 
7100 31.50 
8800 23.50 
9600 23.30 
9000 21. 40 
9500 21.50 
8300 21.30 

CO NI 

87 100 
94 120 
86 110 
90 130 
91 130 

100 160 
72 110 
64 110 
63 100 
67 110 

TYPE GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY TiLL 
DML. CLAYEY TILL 
D~L. C~AYEY TiLl.. 
DML. CLAYEY TILL 
DML. C .. AYE"f Till 
DML. CLAYEY TILL 
DML. CLAYEY T1LL 
DML. CLAYEY TILL 
D:~L. CLAYEY iILL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY iILL 
DML. CLAYEY T1 LL 
D~L. CLAYEY TILL 
DML. CLAYEY TILL 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 28.5 1919.0 1 

0 0 0 0 0 0 0 0 
-1.0 -1.0 -1.0 -1.0 -i.O -1.0 -1.0 -1 

40-50 1.0 18700;0 1700.0 
-1.0 -1.0 -1.0 
-1.0 -1.0 -1.0 
-1.0 -1.0 -1.0 
-1.0 -1.0 -~.o 

-1.0 -1.0 -1.0 
105-U.5 2.0 27900.0 2600.0 

-1.0 -1.0 -1.0 
-1.l) -1.0 -1.0 

-1.0 -1.0 -1.0 

18.l 

-1. 0 
-1.0 
-1. 0 
-1.0 
-1. 0 
23.7 
-1. 0 
-LO 
-1. I) 

6.3 35.6 1541.0 
-1.0 -1.0 -1.0 
-1.0 -1.0 -1.0 
-1.0 -1.0 -1.0 
-1.0 22. 7 1229.0 
-1.0 -1.0 -1.0 

1. 7 38.S 2778.0 
-1.0 -1.0 -1.0 
-1.0 -1.0 -1.0 
-1.0 -1.0 -1.0 

-1. 0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
-1. 0 -1.0 -1.0 -1.0 -1.0 24.8 607.0 

135-145 
t45-150 
150-155 

RL. SANDY GVL. TILL 160-165 
RL. ~ED. TO C. SAND 165-170 
RL. MED. TO C. SAND 170-175 
RL. MED. TO C. SAND 
RL. SILTY SAND 175-178.5 
RL. MED. TO C. SAND 170.5-183 
RL. SANDY GVL. TILL 
BEDROCK 184-191 

0.0 14000.0 1100.0 :2.3 
1.0 7500.0 600.0 5.1 
o.o 6600.0 400.0 4.2 

-1.0 -1.0 -1.0 -1.0 
-1.0 -1.0 -1.0 -1.0 
o.o 12300.0 2200.0 50.6 
1.0 13100.0 1700.0 48.0 
1.0 12300.0 1300.0 52.9 

-1.0 -1.0 -1.0 -1.0 
o.o 10800.0 1800.0 40.6 
0.0 11200.0 600.0 46.6 

-1.0 -1.0 -1.0 -1.0 
-1.0 -i.O -1.0 -1.0 

NONMAGNETIC HEAVY ~INERAL CONCENTRAiE (PPM) 

3.3 22.4 621.0 
1.4 35.0 547.0 
1.3 25.0 421.0 

-1.0 23.8 569.0 
-1.0 20.4 368.0 
11.0 40.9 911.0 
12.9 39.7 1174.0 
13.2 51.5 999.0 
-1.0 25.6 !0~6.0 

10.2 47.2 810.0 
12.8 45.8 852.0 
-1.0 -1.0 -1.0 
-1.0 -1.0 -i.O 

CU ZN ZN2 AS SE MO AG AG2 SN SB B~ LA HF TA W 

90 240 
94 240 

100 310 
120 270 
100 360 
63 120 
36 130 
32 140 
37 140 
42 140 

0 89 -16 13 0.5 
0 95 -14 13 0.5 
0 92 -10 11 0.5 
0 110 -11 16 0.5 
0 100 -15 15 o.s 
0 40 -10 4 -0.5 
0 16 -10 3 -0.5 
0 13 -10 3 -0.S 
0 11 -10 3 -0.5 
0 17 -14 3 -o.s 

0 -10 3.1 
0 -10 3.3 
0 -10 3.7 
0 -10 4.0 
0 -10 4.9 
0 -10 -0.5 
0 -10 -0.5 
0 -10 -0.5 
0 -10 -0.5 
0 -10 -0.2 

11 

4700 271 
3400 237 
6500 246 

200 
160 
150 

8400 
5300 
-300 
-200 
-200 
-200 

225 140 
236 150 
358 69 
200 85 
178 74 
197 

-100 255 
87 
95 

7 -10 
B -10 

11 -10 
5 -10 
5 -10 
6 210 
8 -10 
7 -10 
7 -10 
8 -10 

2 
-1 
-1 

-1 

2 
-1 

1 
-1 
-1 

-1 

4 
4 

4 
6 
4 
3 
5 
2 

5 
-1 

WT ~ WT ~ RE~ARKS 

+10 SAND 
-1 -1 

-1 -1 Sit-63J=20-30 
0 0 

-1 -i 
9 89 SIC-63J=40-50 

-1 -1 
-1 -1 
-1 -1 

-1 -1 SIC-63J=80-90 
-1 -t 

9 90 SIC-631=105-115 
-1 -1 
-! -1 

-1 -1 
-1 -l 

-1 -1 

7 89 
B BG 
6 BB 

-1 -1 
-1 -1 
18 78 
13 84 
11 84 
-1 -l 

17 77 
5 90 

-! -1 
-1 -1 

PB BI TH LI 

30 -2 150. 0 20. '3 
17 -2 130.0 16.3 
19 -2 120.0 21.l 
17 -2 120.0 17. 7 
30 -2 120.0 18.9 
30 -2 110.0 11.2 
23 -2 60.0 13. 7 
21 -2 52.0 13.2 
21 -2 58.0 12.6 
26 -2 76.0 14.1 

WT ASSAY 
g/kg WEIGHT 

l 13. 90 
1 18. 00 
1 9.44 
1 4. 25 
1 4.38 
4 38.50 
4 35.90 
4 39.80 
4 30.10 
4 35. 70 

Appendix 8-2C. 
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MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE ~GO TI02 CR NI CU ZN SE 
NUMBER ~ ~ 

17037 0.830 2.30 1500 110 15 200 -1 
17043 o. 710 2.00 1300 150 15 200 -1 
17050 0.500 2.00 1400 230 13 210 -1 
17053 1.700 l.70 1000 160 24 330 -1 
17054 1. 200 l. 70 1200 170 20 370 -i 

17055 1.300 1. 70 1100 170 1'3 380 -1 

MO AG PB 

-1 -0.5 12 
-1 -o.s 11 
-1 0.5 19 
-1 -0.S -1 
-1 -0.5 -1 

i -0.5 -1 

WT 
g/kg 
0.3 
0.1 
0.2 
0.9 
1.0 
1. 1 

-b3uM ANALYSIS (PP~) 

SAMPLE 
NUMBER 
i3831R 
I.3832R 
17035 
17035R 
17037 
17041 
17043 
17048 
17049 
17050 
1705: 
17052 
17053 
17054 
i7055 
17056 
17057 

AU 
PPB 

-1 

-1 
0 

-1 
-\ 

-1 
-1 
-1 

2 

-1 
15 
12 
6 
6 

-1 

v 

140 
7i 

0 
120 
!20 
120 
120 
130 
140 
130 
140 
140 

71 
65 
65 
67 
72 

CR MN FE CO NI CU ZN 
'/. 

91 570 3.2 
77 410 2.5 
51 0 o. 0 
74 500 3.2 
81 560 3.3 
7'3 590 3.3 
82 560 3.1 
87 630 3.5 
84 640 3.7 
82 660 3.6 
89 560 3.7 
90 640 3. 7 
89 520 3.4 
69 440 2.b 
67 ~o 2.4 
61 400 2.6 
n 410 2.1 

18 38 26 90 
15 24 17 37 
0 0 

17 32 
1'3 35 

0 69 
20 74 
21 83 

19 35 22 82 
18 33 20 7'3 
20 37 23 79 
20 38 24 87 
21 39 25 87 
21 40 25 92 
':!< 
'- L 41 
21 33 
16 23 
15 22 
16 25 
17 25 

26 89 
18 51 
9 34 

12 30 
1l 33 
12 38 

AS SE ~O AG CD SN SB T~ W PB BI 

9 -1 
7 -1 
6 l 
5 -1 
7 -l 

7 -1 
b -1 

7 1 
8 -1 
b -1 
b -1 
6 -1 
3 -1 
2 -1 
2 -1 
2 -1 
2 -1 

3 -0.5 -1 
1 -0.5 -1 
2 -0.5 
3 -0.5 -1 
3 -0.5 -1 

3 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 
2 -o.s -1 

1 -0.5 -1 
1 -0.5 -1 
1 -0.5 -1 
1 -0.5 -1 

-1 
2 -1 
1 -l 
2 -1 

-1 

2 -1 
1 -1 

2 -1 
-1 

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

-1 -1 
-1 -1 

-1 

-1 1 14 -1 

-1 2 7 -1 
0 -1 0 0 

-1 -1 13 -1 
-1 -1 15 -1 
-1 -1 15 -1 
-1 -1 15 -1 

-1 -1 19 -1 
-1 -1 16 -1 
-1 -1 19 -1 
-1 -1 15 -1 
-1 1 25 -i 
-1 8 15 -1 
-1 2 14 -1 
-1 2 11 -1 
-1 2 12 -1 
-1 2 11 -1 

BEDROCK ANALYSIS (PP~1) 

U WT 
g/k~ 

J 41. 8 
-1 23.4 
0 14. 9 
2 o.o 
3 23.l 
3 :B.5 
3 14. (I 
3 40.9 
3 36. 1 
3 64.0 
3 59.4 
3 55.4 

44.9 
33. B 

-1 51.6 
-1 5B.3 

1 53.8 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB SM SC SE AGR NA TA TE TB TH SN W U YB ZNR ZR 
NUMBER PPB 1. '/. 
19701 -5 -0.2 -LO 710 -5.0 -10 53.0 3.0 150 18 2 4 -100 4.2 29 -0.5 -2 91 75 4.10 13.0 -10 -5 2.70 -l.O -20 -1.0 6.9 -200 -2 2.1 -5 -200 -500 

SAMPLE 
NUMBER 
19701 

CU PB ZN MN AG SNR LI BE C02 
'/. 

62 26 72 460 1.5 -10 0 0 o.oo 

BEDROCK ANALYSIS (PPM) CONTINUED 

NA ~G AL 5102 S CL 
"/. ;. 

0 0 0.00 o.o 0.00 0 

I{ CA F~O. NIR SR NB MOR BAR TAR BI LOI FE 
'/. ;. 

0 0 o.o 0 0 0 0 0 o.o 0 o. 00 0 

12 



Appendix 8-3A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-103 
~~~~--~~~~-

Dr i 11 in g Completion Date 12/20/85 

LOCATION (see map at right) 

S-T-R SE!-NW!-19-69N-26W 

County Koochiching 

Quadrangle Littlefork NW 7.5 

Regional Survey Area ~-L_i_t_t_l_ef_o_r_k~~~---

HOLE PARAMETERS 

Surface Elevation ~-l_l_l_l~f_t_·~~------~~ 

Total Depth --~1~24..:........:f~t~·:__--~--~~~~~~ 

Elevation, Top of 
Precambrian Bedrock ~-9_8_9 __ f_t_·------~--~ 

Drilling Method ~-R_o_t_a_s_on_i_·c~--~--------

Sample Diameter ~~3~·~5~in __ ch~--~----~~~ 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 

Interval 
Feet 

Interpre
tation 

No Core 0-65 
65-119.5 Des Moines Lobe 

Gl. Drift 
119.5-122 Rainy Lobe 

Gl. Drift 
122-124 Bedrock 

A -63 microns fraction 
B Heavy Minerals, Nonmag 
C Heavy Minerals, Mag 
D Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

G 

G 
G,H 

Subsamples 
Tested 

A,B,C 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Biotite Gneiss 

Significant 
Geo chem 
Samples 

B = Au & As 

H Thin Section 
I (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Thin Section Description (or number): #19702 at 123 ft. Biotite gneiss. Estimated mode 
(volume%): Plagioclase (oligoclase?), 50; Quartz, 40; Biotite, 9; Muscovite, 1; Zircon, 
Tr; Apatite, Tr; Cordierite(?), Tr. Well-foliated rock (defined by biotite and muscovite) 
with clean, fresh, granoblastic quartz and feldspar. Well-twinned plagioclase has a 
refractive index greater than or equal to quartz; and therefore, oligoclase is approximate 
composition. Moderate iron staining is present along grain boundaries and fractures. 
Minor amounts of fine-grained clay minerals or chlorite, plus dusty hydrous Fe-oxides 
pseudomorph an earlier mineral, possibly epidote. Rock apparently lacks K-feldspar. 
(by T. Boerboom, MGS) 

SAtflE 
t«l. 

16912 
-914 
-915 
-916 

E L N ENTR EPORT 
{SEE LEGEND IN APPENDIX) 

OVERBlfUJEN OOIU.Hli KANA68'£NT LI MI TED LABOOATOOV SAtft.E LOO 

WEIGHT «KS. NET> WEIGHT (SAAHS ORY) AU DESCRIPTIOO a.A$ - ~:.::====--===~ ~ =====:::::=::c i::- .,.....,..,.,.."C'?' ~ 

N. I. CIH: CLAST MATRIX 
- .. 

TABlE +10 TA!l.E TABLE tt. I. CIH:. Net.a NO. CPLC SIZE l S/U SD ST CY COLOR 
SPl IT CHIPS FEED Ccte LIGHTS TOTAL HAS HA6 IJ.6. PPB = 

VIS 6R LS OT SD CY 

9.0 0.6 S.4 107.S 100.1 7.4 5.0 2.4 0 NA p 5 20 75 NA s F v N B NA SAM> 
U.1 o.o 11.1 67.2 66.9 0.3 0.2 0.1 0 NA TR NA NA NA NA s N y y NA B SILTMl 
3.3 0.4 2.9 204.3 192.8 11.5 9.5 2.0 0 NA p 30 70 NA NA u y y y SB 68 Tlll 
3.9 1.4 2.5 145.9 133.2 12.7 10.8 1.9 1 139 p 30 70 NA NA u v y y B B llll 

ABBAADED IRREStl.M DELICATE OOH C:ALC V.6. 
SAl'fl£ I PANED === ==----. ::::=== HA6 ASSAY 

YIN DIMTER THIOOESS T P T P T P TOTAL 6HS PPB REHMKS 

16912 N NO VISIBlE SCLD 

-914 H NO VISIBLE 6il.D 

-915 V NO VISIBLE 6Cl.D EST. 51 PYRITE 

100 x 100 20 c 

TOTAL 10.B 
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SUttmRY rF 6. IEYER LOO OB-103, ROTASONIC CORE 
C IN NON MS WC H IN -63 MIC~ JC IN ~ FRPC -63 NJN Pm ~ 

A20() A&O() 115 A~ "60()0 AJO "100 "100 "10 "10 AJO() "10 A~ ""5() "100 ~~ ~ "100 ~ "2 
Al Cu Sb Mo 91 Al Cu Ni Sb Mo Zn F11'f. Ni Pb Mo Au Au ;/kg g/kg _JflL 

t::::: [:::::: t::::: ~::::: t::::: ~::::: t::::: t::::: t::::: t::::: t::::: t::::: t::::: t::::: t::::: t::::: ~===== t::::: t::::: t::::: ! 
(FEEn 

-:i 
_J 
-I 

~--- -- f----- - l---- - -1-- ---- 1------ \--- --·- ~ ----- l---- - -1------ i-- - --- !------ 1------ :- ---- - !------ i- ---- - !----- - !--- -- - !- - - --- !------;------I 
f- , I I . , • . • t-----1 5 

-t 
-i 

f:~~~~~ ~~~~~=-f:~~~~~ f:~~=-=-=-r:~~=-=-=- ~=-=-~=-~ i~=-=-=-=-=-r:=-=-~~=- ~=-=-=-=-=- ~=-~~=-=-:~~=-=-=-=- ~=-=-=-=-~ f:~~=-=-=-r:=-=-=-=-=- ~=-~=-=-~ [=-=-=-=-=-f:=-=-=-=-=-[=-~=-=-~ ~~=-~i~ ~=-~=-~~ \ ' I I ' I I I • I 

~-----1------ c==-:-~----- 1------1------ ~----- i------1··-----i------1------1------ !...----- ~----- !------ !------ i------ ;..----- i------ ~-----1 

f ::::: c::::: ~===== ~===== r.::::: ~===== ~===== t-::::: ~===== ~===== ~===== f ::::: ~===== ~===== ~===== ~===== ~===== ~::::: ~::::: ~===== l .. ____, ---

1:::::: i=::::: t::::: t::::: ~::::: t::::: ~::::: t::::: t::::: t::::: f ::::: t::::: E:::: t::::: t::::: E:::: t=:::: ~::::: t::::: f::::: I 
I----· -- i------1 .. -- --- l------1------ ~------ i- - ---- 1------ ~-----1------ ~----- ~ ----- ~----- ~---- -~-----1------1------1------1------1------1 
I- . : , ! ! ! ! : ! '. I l I !- I ~ 

mm~=.~=.~:~~~~~~!~~~~~~ r. ~~~~~ ~~~ ~~~~~~~~~~~=-~~~I~~=.~~~~~ I~~ [~~~~~ t ~~=.~~ ~~~~~~ ~~~~=.~ ~~~~~ ~~~~~ ~ ~~~~=.=. ~=.=. =. ~~ rn=.J~=.=.=.1 
~----- L----- !------ :_ _____ ! ______ L----- !..----- i_ _____ L _____ L----- :_ _____ ;.. _____ L----- L----- L _____ !_ _____ !_ _____ i_ _____ :_ _____ i_ _____ ! 
:------ !------ ~------ ~----- \..----- ~----- !-·-----\---·--- i ______ :..-----i------ ~----- \..----- ~----- ~------ i-----·- !------ i------ !------1---.--- i 
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~~~~~~ l~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ t~~~~~ ~~~~~~ ~~~~~·~ ~~~~~~ ~~~~~~ :~~~~~~ [~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ t 
!- I 1---1---1---~ 1----1-- I l----1---i 

f ;;;;; f ;;;;; ~;;;;; ~;;;;; f ;;;;; f ;;;;; [;;;;; ~;;;;; ~;;;;; ~;;;;; ~;;;;; ~;;;;; f ;;;;; f:;;;;; ~;;;;; ~;;;;; ~;;;;; ~;;; ~;;;;; ~;;;;; i 
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~-----~-----~-----L-----1------~-----L-----L-----~-----~-----~-----1------~-----~-----~-----1------~-----~-----~-----~-----I 
~----- ~----- !------1------ !------!------ ~-----1------ ~----- ~-----1------1------1------ ~----- 1------ ~----- ~----- ~----- ~----- ~-----1 
r------~-----~-----~-----~-----~-----i------~-----~-----~-----~-----r------~-----~-----~-----~-----~-----~-----~-----~-----1 r----- j------ r----- i------ r----- r--·---- r----- r----- !------ j------1------ r------ :------ r------ i------ r----- r----- 1-----1------1-----·-1 
1-- ' i I . I I • ' c:::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: i 
L _____ L _____ L _____ , ______ L----- L----- L----- '------ L-----1------ L----- L----- L-----1------ L----- L----- L-----1..-.: ___ ~----- L-----1 
1------1------ l------ i------1------ ~----- ~-----1------ i..-----1------1------ i------1..----- \..----- ~-----1------1------ J..-----1------1------1 
I- . ; . I ! i I I- I ! I i I I I I 
1------f------1------1------1------ ~-----1------1------ 1------1------ !------ 1------)------1------1------ 1------1------1------ !------ t------1 
r-----r-----r-----r-----r-----r-----r-----r-----1-----r-----1-----1-----1-----1-----r-----r-----r-----1-----t-----r-----i r-----r----- i------ r----- ~----- r-----1----- r----- r----- r----- r----- r----- r-----f----- r----- r----- :----- r----- r----- r-----1 c.:=.::----..:.t=.:.:..c..:.:.:..::.:.:.:.:.l·-----[-----=..r----- r----- ------ r----- ,----- i------ ----- r----- c---- ,------ c----- r-----r-----, 
L _____ L _____ L _____ L __________ L----- _____ L-----1..-----1------ L-----1..----- L-----1..-----1..----- L-----1------ ~-----r----- ... -----1 
~-----1------~-----1------~-----~-----l..-----~-----~-----J..-----1------~-----L-----~-----~-----1------~-----~-----r-----1------1 
~----- ~-----!------1------ ~----- !------ ~----- ~----- ~----- !------1------1------ ~-----1------ ----- ~----- ~----- ~----- ~----- t------1 
!------ r----- 1------ !------ r----- r----- 1------ r----- ~----- ----- t------1------ 1------1------ -----1------ r----- 1------1------1------1 

. --- -----t-----j------ r-----J-----. --t------r-----1 
----- --- --- ::: c::::: c::::: c::::: c::::: c:::: ' :: c::::: c::::: I 

-- --- L-----1------L----- L _____ ,_____ -- L-----L-----1 
S/C ?0-801- ~ I 

=== J:=== •== = ri::: ., === ~===== ~===== ~===== ~===== i:: === !\I===~=====~=====: -iliir--iiiiiiliii-______ .-iii------___ - --- --- ·--- r----- r----- r----- r----- ----- ---r----- r-----1 

--- l----- L----- :::: 1-:::: ::::I --- ~----- ~----- ·----111----- ----1 -----1------
--·- ----- r------ It----
--- r----- r----- a---- 1-----
::: ::::: c::::: lllll:::: ::::: 

15 

- - • • •• 

·1 n ..J..•-• 

20 

.:::i5 

50 

cc ·-··-· 

65 

7[1 

75 

-1 
I :1 

___J 
-l 
-I 
-; 
""i 

I 
:i 
_j 
-I 

--1 
-1 
·-1 _ .. , 

.. -=i 
-I 
-! 
-1 

"l 

:: 
-l 
-t 
--l 

-! 
-l 

-I 
-i 
:I 

-1 
-1 

• • 

~ 

IR~L 
INDICATORS LITHOLOOV 
l I I-

OB .... 103 

LITHOLOBIC DESCRIPTI~ AND/OR REMARKS 
I I l0.0-65.0) NO CORE. 
! 

• • • • 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 

-: 
I 
I 
I 
I 

! 
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SU191ARV OF 6. MEYER LOS OB-103, ROTASONIC COR£ 
C IN NON MAG lf1C l C IN -63 MICRON JC IN MAG F~ -63 

"200 "600 "5 "23 "6000 "30 
NON MAB -63 

16 

--l I E_.--=I 
,3c ""1 I t:::::=a (91.Q-115.0) CLAY.iUNlXIDIZED;lakelvague 
· ·-• I I t:=::::::ZJ btdd1ng,!111 c:ak,':f.l-98 ~bbly;tOJ- 11 llOd 

:J I ES. :::::::::J calc pure clay,v shiny & 1t1cky;111-118 a 
-l I t . -· :I few grains in c:hy; 115-118 ~at lllOY'i! silt. 
-I I b=_. __ d 

10 Cl ! I 1

-·--·-· • I 

:1 ' E;B ...---'-----.! ..--, E:;:.:===:1 

-11-.d16914il l0t ~-1 
~'~·-· r-1- ~=-=-==~ 

11n ~ I -~ - JI II F-::d 
t::::_SiJ 

115__1_ ____ _L ____ ~'-~= .. ~-33 

I-tie 
HMC It SOLD 

SA'iPLE GAAINBt_ 
(FEET) * INDICATORS LITHOLOOV LITHOLOGIC DESCRIPTIONS ANO/OR REMARKS 

-! I ~=--===i 

1 I ~ 
-l 1 iPy I ESSS= 

I 
I 
I 
I 
I 
I 

' I I 
I 

6 9 .:!I.. 5 00 ~~!~li~ --~~~~-----I 

=-j 1- ll!ll1! 1il!ll 11! (118.0-119.5) SILTY SAAD;UNOXIDIZED,loamy 
._IRA l M~/ !_UJ.lllU:.W lU sed, sl c:alc, grade up to clay. 

1-:::·1-1--I 17:,,-. .. :-::.&-<:J--
. u•-• 1 1,........, n.._/, .... ~· .... :1 <119.5-122.0) GRAVELLY, SANDY TILL 

(16 9 .1. 61! !.1. I C:: :::·7·::-< ·~:·~ UNOXIDIZED;cobbly, louy, sl c:alc, 1110st ly dk pebs. 
I l · · ··-- -~· 1 

I I r .. ~:-· ~ .. ~- ., 

I 

' I 
-· 

; 

I 1 ·;'· .. , _;.; ..... I ( 122. 0-124. OJ BEDROCK;BIOTITE 
l.1. 9 7 Q2 II .. , ..... ..., "'" SNEI~;f9liahd (SN "hin section 

-+-· -------+-· -----1-·-··' __ ,._. -1. dncr1phon by T. S. BOERBOCJO. 
I 125__J I I 

~~~~~~~~~~~~~~~ 



SAMPLE DH 
NUMBER NUMBER 
16908 103 
15909 103 
16910 103 
16910R 103 
16911 103 
13833R 103 
i6912 103 
15913 103 
16914 103 
15915 103 
15916 103 
19702 103 

SAMPLE 
INTERVAL 
65-70 
70-75 
75-80 
75-80 
80-85 
80-85 
BS-91 
100-105 
105-110 
118-119.5 
119.5-122 
122-124 

SAMPU:: 
.~Uf11BER 

16914 
1Ei9i2 
:6915 
15916 

AU NA CE 
PPB 'f. 

100 G. lB 1140 
il(i o. 15 852 
79 0.21 310 

730 0.24 554 

MASTER FILE 

ST D G FORTY LEGAL 
DESC 

COUNTY OR IFT 
TYPE 

ASSAY 
FTG 

GOLD WT ( g) WT ( g) WT ( g) WT ( g l WT! g l WT ( g) WT '/. 
GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM 

5. S L SC:-1\W 19 6'3 26 K 
5. S L SE-NW 19 69 26 K 
5. S L SE-NW 19 69 26 K 
5.0 S L SE-NW 19 69 26 K 
5. S L SE-NW 19 69 26 K 
5. S L SE-NW 19 69 26 K 
6. S L SE-NW 19 69 26 K 
5. S L SE-NW 19 69 26 K 
5. S l SE-NW 19 69 26 K 
1.5 S L SE-NW 19 69 26 K 
2. 5 S L SE-MJ 1'3 6'3 26 K 
2.0 S L SE-NW t9 69 26 K 

CR 

870 
640 
280 
300 

6800 38.20 
5300 25. 40 ' 

11000 20. 40 
11000 21. 40 

CO NI 

140 150 
62 100 

140 220 
140 230 

DML. CLAYEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
D~L. CLAYEY TILL 
DML. CLAYEY n LL 
DML. CLAYEY TlLL 
DML. CLAYEY TILL 80-91 
DML CLAY: GLACIAL LK 
DML CLAY: GLACIAL L.~ 100-110 
DML. SILT 118-119.5 
RL. SANDY GVL. TILL 119.5-122 
BEDROCK 122-124 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 35.9 793.0 5 

0 0 0 0 0 0 0 0 
-1.0 -1.0 -1.0 -1.0 -1.0 23.8 635.0 4 
-1.0 -1.0 -1.0 -1.0 -1.0 23. 7 319.0 7 
0.0 9000.0 600.0 5.0 2.4 19.2 432.0 4 

-1.0 -1.0 -1.0 -1.0 -1.0 20.9 347.0 b 
0,0 11100,0 0.0 I 0.2 o, 1 18.4 353,0 5 
0.0 3300.0 400.0 9.5 2.0 24.8 272.0 9 
1.0 3900.0 1400.0 10.B 1.9 16.9 219.0 B 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 

NON~AGNET!C HEAVY MINERAL CONCENTRAIE (?PM) 

CU ZN 

270 300 
EO 230 
160 120 
lBO 160 

Z~2 AS SE ~O AG 

0 230 -34 11 0.5 
0 77 -10 13 0.5 
0 1BO -:O 6 -0.5 
0 210 11 8 -0.5 

AG2 SN SB 

0 200 10.0 
0 -10 L 9 
0 -:o -0.4 
0 -10 -0.4 

BA 

17000 
1600 
-30(1 

500 

LA t.F 

514 2:0 
464 290 
~40 50 
309 74 

TA W 

-9 -10 
10 10 

4 -10 
3 -10 

MAGNETIC HEAVY MINERAi.. CONCENTRATE (PP~:l 

SAi~PLE MGO TI02 CR 
NUMBER ~ '/. 
16912 1.400 1.60 980 
16915 i. 700 1. 70 1000 
16'316 1. 600 l. 70 1200 

N! CU ZN SE ~O AG PB WT 
g/kg 

180 21 200 -1 -0.5 -i 0.3 
150 51 190 -1 -i -0.5 -1 0.5 
150 28 200 -l. 2-0.5 -1 0.5 

-b3uM ANALYSIS \PPM) 

SAMPLE 
NUt(;BE~ 

13833R 
16914 
16910 
16'310R 
16'311 
16912 
16913 
16915 
16'316 

AU 
PPB 

V CR ~N FE CO NI CU ZN AS Sc MO AG CD SN SB TE W PB Bl U wT 

'J .... 

l 

-1 
0 

-1 
-1 
-1 

1 
-1 

140 
160 
130 

0 
140 
150 
190 
77 
74 

90 480 3.2 
120 

91 
58 
92 

700 4.5 
610 3.7 

0 o.o 
550 3.6 

94 570 3.8 
120 640 1.6 
120 530 3.3 
100 530 3.3 

17 36 23 81 5 -1 
26 52 33 110 8 -1 
21 39 24 80 25 -i 

6 -1 
5 -1 

11 -1 

0 0 0 
20 39 23 

74 
82 

26 90 21 41 
26 52 33 120 12 1 
21 3B 22 56 5 -1 
23 34 20 49 5 -1 

3 -0.5 -1 
3 -0.5 
3 -0. 5 16 
3 -0.5 
4 -0.5 
4 -0.5 
4 -0.5 1 
2 -0.5 -i 
2 -0.5 -i 

1 -1 
2 -1 

-1 
2 2 
2 
2 -1 
2 -1 
1 -l 

-1 -1 

-1 
-1 
-1 
0 

-1 
-1 
-1 
-1 
-1 

-1 
1 

-1 
-1 
1 

1 
-1 
6 

BEDROCK ANALYSIS (PPM) 

12 -1 
22 -1 
18 -1 
0 0 

18 -1 
19 -t 
22 -1 
15 -1 
17 -1 

g/k~ 

3 74.3 
4 52.i 
3 45.3 
0 o.o 
3 37.5 
4 44.4 
4 60.2 

-1 91. 2 
2 77.2 

WT"/. WT '/. 
+10 SAi'tD 

-1 -1 
-1 -1 
-1 -1 

0 0 
-1 -l 
-1 -1 

7 89 
-1 -1 

0 95 
12 79 
35 56 
-1 -1 

PB BI TH 

570 -2 160.0 
36 -2 1'30.0 
16 -2 32.0 
33 -2 65.(i 

REMARKS 

SIC-63J=70-80 

u 

43.0 
35. l 

15.6 

WT ASSAY 
g/kg W~IGHT 

0 0.21 
5.06 

3 7.28 
3 8. 16 

SAMPLE AU SB AS BA BR CD CE C'3 CR CO EU HF IR FE LA LU MO NI RB SM SC SE AG~ NA iA TE iB iH SN W U YB ZNR ZR 
NUMBER PPB 'f, 

19702 -5 -0.2 1.0 500 6.0 -10 68.0 2.0 57 15 -2 2 -100 2.4 30 -0.5 -2 -50 
BEDROCK ANALYSIS (?PM) CONTINUED 

~MiJLE 

NUMBER 
19702 

CU PB ZN MN AG SNR LI BE C02 
'/. 

26 18 Fil 259 0.6 -10 0 0 0.00 

NA 

0 

MG AL SI02 S CL 
'/. 'f, 

0 o.oo 0.0 0.00 0 0 

'/. 
50 4.30 8.5 -10 -5 2.50 -1.0 -20 -1.0 5.4 -200 -2 1.9 -5 -200 -500 

CA FED NIR SR NB f!IOR BAR TAR Bl ~DI FE 
~ ~ 

0 o.o 0 0 0 0 0 o.o 0 o.oo 0 

17 
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Appendix 8-4A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-104 
~~~~~~~~~-

Dr i 11 in g Completion Date 12/18/85 

LOCATION (see map at right) 

S-T-R SW!-SW!-16-68N-26W 

County Koochiching 

Quadrangle Littlefork NW 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1148 ft. 
~----~----~------~-

Total Depth ___ 9_6 __ ft __ . __________________ ___ 

Elevation, Top of 
Precambrian Bedrock 1059 ft. 

~~~~~~~~~~~-

Drilling Method Rotasonic 
--~~~~~~~~~~~~ 

Sample Diameter 3.5 inch 
~~~~~~--~~~~~~ 

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 

I 
(I'~ 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-81 

81-89 

89-96 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

G 

G 
G,H 

Subsamples 
Tested 

A,B,C 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Significant 
Geochem 
Samples 

B = Au 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Principal Rock Type: Biotite Paragneiss with Granitic Segregation 

Thin Section Description (or number): #19703 at 89.5 ft. Biotite paragneiss with granitic 
segregation. Estimated mode (volume%), granitic layer and paragneiss layer, respectively: 
Microcline, 30/--; Plagioclase, 40/50; Quartz, 15/35; Biotite, 15/15; Calcite, Tr/Tr; 
Zircon, Tr/Tr; Chlorite, Tr/Tr; Apatite, Tr/Tr; Metamict-epidote/allanite (? deep-red clay 
mineral), Tr/Tr; Pyrite, Tr/Tr; Sphene, --/Tr. Subhedral, fresh and well-foliated biotite 
commonly contains dark pleochroic haloes due to abundant inclusions of small zircons. 
Coarser-grained (1 to 3 mm) granitic layer contains clean and fresh tartan-twinned ortho
clase; plagioclase in both layers is poorly twinned, sericitized, and apparently albitized 
(refractive index less than quartz). Minor myrmekitic plagioclase/quartz intergrowths 
occur in granitic fraction of rock. Rock contains abundant very fine semi-opaque dusty 
material which is microscopically unresolvable, but is probably a Ca-Fe aluminosilicate. 
(by T. Boerboom, MGS) 18 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

0VERBOOD£N DRILLitli t!ANA6aENT LIMITED LABOOATOOY SAtfl.E LOO 

SA1RE WEISHT <KS.NET) ~JSHT (6AAHS DRY) AU DESCRIPTI~ a.ASS 
NO. == =--------- -- ========= ==-- - ----=r=z ===::::. 

TABLE +10 TABLE TABLE 
SPU T CHI PS FEED COM: 

17061 17.0 
-1)66CP 15. 9 
-1)68CP 19. 1 

-069 S.2 
-070 i.1 
-071 7.5 
-072 5.2 

17073 7.7 

o.a t6.2 
0.9 15.0 
1.2 17.9 
1.0 4.2 
2.8 4.3 
0.6 6.9 
0.8 4.4 
1. 6 6. 1 

6a.D ClASSIFICATI~ 

80.3 
81. 2 
88.0 
52.4 
76.2 
88.1 
97.4 

132.2 

11. I. CCH: 
-------~~-~~ -~~~~~~-~ 

H. I. CONC. NON 
LIGHTS TOTAL HAS 

76.5 3.8 2.5 
61.6 19.6 14.7 
73.6 14.4 11.3 
49.3 3.1 2.5 
64.6 11.6 9.8 
79.3 8.8 7.5 
74.4 23.0 19.6 

114.7 17.5 14.2 

00. CALC SIZE 
HAS V.6. PPB 

1. 3 
4.9 
3.1 
0.6 
1. 8 
1. 3 
3.4 
3.3 

0 
(I 

0 
1 . 
0, 
0 
0 
(I 

NA p 
NA P 
NA P 

1157 p 
NA P 
NA P 
NA p 
NA P 

VIS IBU: OOlD FRa1 SHAKU*l TABLE AND PP.lf4IN6 
tuiB£R Cf' GAAI NS 

CLAST MATRIX 
==----==== 

x SIU SD ST CY COlOO 

VIS GR LS OT 

15 20 65 NA U Y 
15 15 70 NA S M 
45 10 45 NA S H 
30 10 60 NA U Y 
30 20 50 NA U Y 
51) 25 25 1 u y 
60 40 TR NA U Y 
60 40 TR NA U Y 

== 
SD CY 

y y B 
y y B 
y y B 
y y B 
y y B 
y y B 
y y & 
y y B 

B TILL 
B SAND 
B SAND 
B TILL 
B TILL 
B TILL 
B TILL 
B TILL 

ABBAADED lRRESll.AR DB..ICATE NON CALC V.6. 

SPlfl.E I PAM£.D 
Y/N DIAMETER THIOOESS 

=== =---== === t1A6 
T P T P T P TOTAL 6HS 

ASSAY 
PPB REHAfij(S 

17061 N NO VISIBLE GOLD 

-(166CF' N NO VISIBLE GOLD 

-068CP N NO VISIBLE GOLD 

-069 N lqO X 150 25 C 

TOTAL 2.5 1157 

-070 N tm VISIBLE GOLD 

-071 N NO VISIBLE GOLD 

--072 N NO VISIBLE GOLD 

-073 N NO VISIBLE GOLD 



-
~RV Cf 6. MEYER LOS CIH04, ROTASONIC CORE 

C IN ~ ~ lflC l C IN -f)J MIC~ l [ IN ms FROC J -63 ~ MAS ms 

·~r ·~g ·~ ·rn ·~~ ir ~ ·~ '°""8 ~ ;~~ 1~ 1~ .,-----;=-=-.~-=--,_....:.=-.,..--=-==---..--:..;.;::_-.---=-=-- •. -- __ I__ - --- L __ --- L _____ [ _____ I_----_ I_ _____ [ _____ (__ --- [_ _ --- (_ __ -·- [ _____ I_~ __ !_ I 
----- L----- L----- L----- L _____ L _____ L----- L----- L----- l----- L----- l----- L-----1 
-----~-----~-----L-----L-----~-----~-----L-----L-----~-----L-----L-----L-----1 
-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----! 

50 

I 
=i 

I 

-I 
-I 
-l 
=I I 

55 Lt ?-.a6611 ~ 
--:i I 
-I I 
-l I 

OB-104 

Appendix 8-48 



SAft!Plc DH 
NUMBER NUMBER 
·17059 104 
17060 104 

SAMPLE 
INTERVAL 
15-20 
20-25 
25.5-30 
30.5-34 
30.5-34 
40-45 
45-50 
50-55 
55-60 
60-65 
6-0-65 
65-69 
6'3,5-73 
69.5-73 
73-n.s 
77. 5-81 
Bl-84 
84-89 
84-8'3 
89-90 
90-96 

17061 104 
17062 104 
17062R 104 
17063 104 
17064 :o4 
17065 104 
17066 104 
17067 104 
13834R 104 
17068 104 
17069 104 
17069R 104 
17070 104 
17071 104 
17072 104 
17073 104 
13835R 104 
19703 104 
1·3704 :04 

AU NA Cc 
PPB '/. 

SAMPLE 
NUMBER 
i7061 
17069 
17066 
!7068 
17070 
17071 
17072 
17073 

-25 0.13 859 
3400 0.12 490 

45 0.10 583 
60 0.09 498 

-16 0.08 290 
-24 0.16 528 

1100 0.20 558 
1BO 0.23 617 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
MASTER FILE 

ST D G FORTY LEGAL 
DESC 

COUNTY DRIFT 
TYPE 

ASSAY 
FTG 

GOLD WT (g) WT (g) WT (gl WT (g} wT!gi WT (g) WT 'f. 
GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63u~ 

5. S L SW-SW 16 68 26 K 
5. S L SW-SW 16 68 26 K 
4.5 SL SW-SW 16 68 26 K 
3.5 SL SW-SW 16 68 26 K 
3.5 SL SW-SW 16 68 26 K 
5. S L SW-SW 16 68 26 K 
5. S L SW-SW 16 68 26 K 
5. S L SW-SW 16 68 26 K 
5. S L SW-5~ 16 68 26 K 
5. S L SW-SW 16 68 26 K 
5. S L SW-SW 16 68 26 K 
4. S L SW-SW 15 68 26 K 
3.5 SL SW-Sw 16 68 26 K 
3.5 S L SW-SW 16 68 26 K 
4.5 SL SW-SW 16 68 26 ~ 

3.5 S L SW-SW 16 58 26 K 
3. S L SW-Sw 16 68 26 K 
5. S L SW-SW :5 58 26 K 
5. 8 L SW-SW 15 68 26 K 
1.0 S L SW-SW 16 68 26 K 
6.0 SL SW-SW 16 58 26 K 

c~ 

720 
520 
880 
650 
310 
360 
290 
310 

MN FE 

7200 2'3, 00 
6500 27.40 
7300 27.80 
6600 28.20 
5700 34.20 

10000 25.00 
11000 22.90 
12000 26.10 

CO NI 

80 130 
80 120 
99 120 
99 110 
BB 150 

130 200 
140 220 
170 230 

D~L. CLAYEY TILL 
D~L. CLAYEY iILL 
DML. CLAYEY TILL 20-30 
DML CLAY: GLACIAL LK 
D~L CLAY: GLACIAL LK 
DML. CLAYEY TILL 
D~L. C~YEY TILL 
DML. CLAYEY TILL 
D/lll. C(.AYEY TILL 
DML. CLAYEY TiLL 
Di~L. CLAYEY TIL;. 
DML. CLAYEY TILL 
D/11L. c:_A'fEY r:u .. 
DML. CLAYEY TILL 

50-60 

60-69 
69.5-73 

-1.0 -1.0 -1.0 -1.0 -1.0 28.0 805.0 3 
-1.0 -1.0 -1.0 -1.0 -1.0 26.5 1177.0 2 
0.0 17000.0 800.0 2.5 1.3 -1.0 -l.O -1 

-1.0 -1.0 -1.0 -1.0 -1.0 23.5 1122.0 2 
0 0 0 0 0 0 0 0 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1. 0 -1. 0 -1. 0 -1. 0 - L 0 22. 6 952. 0 2 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -t.O -1 
o.o 15900.0 900.0 14.7 4.9 19.0 745.0 3 

-1.0 -1.0 -1.0 -1.0 -1.0 24.7 857.0 3 
-1.0 -1.0 -1.0 -1.0 
o.o 19100.0 1200.0 11.3 
1.0 5200.0 1000.0 2.5 

0 0 0 0 

-1.0 2~.1 967.0 
3.1 20.2 623.0 
0.6 28.B 573.0 

0 0 0 

·:i 
I.. 

3 

DML. C~AYEY TIL~ 73-77.5 
DML CLAY: GLACIAL LK 77.5-81 
RL. SILTY SAND 81-84 
RL. ~. TO V.F. SA~D 84-89 
RL. F. TO V.F. SAND 

0.0 7100.0 2800.0 9.8 
o.o 7500.0 600.0 7.5 
o. 0 5201). 0 800. 0 ~·3. 6 
0.0 7700.0 1600.0 14.2 

-1.0 -1.0 -1.0 -1.0 

1.8 23.5 664.0 
1.3 31.8 590.0 
3.4 38.6 553.0 
3.3 

-1. 0 
22.5 
·:·.:: ., 
\...U• W 

821. 0 
727.0 
-1. 0 

5 
0 
4 
5 
7 
3 
4 

BEDROCK -1.0 -1.0 -1.0 -1.0 -1.0 .-1.0 
BEDROCK 89-96 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1. 0 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

CU ZN 

120 280 
150 '400 
94 310 

110 280 
140 220 
110 140 
100 120 
97 110 

ZN2 

0 
0 
0 
0 
0 
0 
0 
0 

AS S~ MO AG AG2 SN SB 

97 -19 9 0.5 
3 -10 10 -0.5 

97 -10 9 0.5 
100 -ts 12 o.5 
140 -10 11 2.0 
55 18 6 0.5 
4-0 -10 4 0.5 
84 -10 4 -0.5 

0 -10 2.1 
0 -10 4.3 
(I -10 2.9 
0 -iO 3.2 
0 -10 4.5 
0 -10 o. 7 
0 -10 0.8 
0 -10 0.6 

20 

BA LA hF TA W 

24(11) 463 2t0 11 30 
4600 266 130 15 -10 
4500 264 110 6 -10 

12000 225 
5600 163 
1000 275 
600 Ji!) 
500 343 

120 4 -10 
44 2 -;.O 
55 -3 -10 
56 -3 -iO 
68 7 -10 

-1 
-1 

WT '/. WT'/. 
+10 SAND 

-1 -1 

-1 -1 

5 -1 

REMARKS 

-1 -1 SIC-63J=25.5-34 

PB 

60 
55 
31 
22 
50 
17 
·::i• 1..l 

40 

0 0 
-1 -1 

-1 -1 Sl (-Hi =40-50 
-1 -l 
6 91 

-1 -1 
-~ -1 
6 91 

19 76 
0 0 

39 57 
B 87 

15 78 
21 76 
-1 -1 
-1 -1 

-1 -1 

BI TH u 

-2 200.0 28. 7 
-2 96.0 16.5 
-2 130.0 15.5 
-2 110. 0 15. 6 
-2 85.0 9.4 
-2 94.0 14.3 
-2 97.0 15.2 
-2 110;'0 22. 7 

WT ASSAY 
g/l<g WEIGHT 

0 2.83 
0 2.71 

11.50 
8.49 
7. 73 
5.58 

4 15.10 
2 10.BO 
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SAMPLE 
NUMBER 
17069 
17068 
17070 
17072 
17073 

SAMPLE 
NU/llBER 
13834R 
13835R 
17069 
1705'3 
17060 
17062 
170Ei2R 
17064 
17066 
17067 
17068 
17069R 
17070 
17071 
17072 
17073 

~AGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

MGO TI02 CR NI CU ZN SE MO AG PB 

" '/. 
1.100 
o. 760 
1. 700 
1. 700 
1. 700 

l. 70 67 220 30 320 -1 
2.00 1300 
1. 70 800 
l. 70 1100 
1. 70 1000 

100 17 200 -1 
310 27 210 -1 
170 31 300 -1 
150 27 270 -1 

-1 -0.5 -1 
-1 -0. 5 11 
-1 -0.5 -1 

-1 -0.5 -1 
-1 -0.5 -1 

WT 
g/kg 
0.1 
0.2 
0.3 
o. 7 
0.4 

-63uM ANALYSIS (PPM) 

AU V CR MN FE CO NI 
~ 

CU ZN AS SE MO AG CD SN SB iE W PB BI u WT 
PPB 
-1 150 
-1 99 
-1 140 

150 
120 
130 

0 0 
-1 :60 
-1 170 

170 
2 150 
!) 0 
2 140 

120 
98 

2 87 

100 580 3.6 
110 530 3. 4 
69 640 3.8 
78 580 3.4 
76 540 3.3 

110 620 3.6 
83 0 0.0 
90 650 3.8 
% 6i.O 3.8 
8'3 630 3. 9 
88 660 4.0 
73 0 o.o 
88 630 3.8 

100 590 3.7 
92 530 3.4 
97 470 3.2 

20 42 28 100 
28 65 22 41 

21 43 27 95 
20 38 23 83 
iB 35 20 73 
22 44 25 9! 
0 0 '0 85 

21 42 27 90 
22 47 27 100 
22 45 28 100 
23 45 28 98 
0 0 0 92 

21 44 27 110 
21 46 26 88 
20 39 21 69 
20 36 20 60 

7 -1 
3 -1 
5 -1 
5 -1 

5 -i 
4 -1 

5 -1 
7 -1 
7 -1 

7 l 

7 -1 
7 1 
6 -1 
4 -1 
3 -1 
3 -1 

3 -0.5 -1 
2 -0.5 -1 

6 -0.5 
4 -0.5 -1 
4 -0.5 
5 -0.5 
2 -0.5 

-1 

1 

5 -0.5 -1 

5 -0.5 -1 
5 -0.5 
5 -0.5 
3 -0.5 
6 -0.5 1 
6 -0.5 -1 
5 -0.5 
5 -0.5 

2 -1 -1 1 
5 1 

3 
2 
2 
3 

3 
3 

-1 -1 

2 -1 
1 -1 

1 -1 

0 -1 
1 -1 

5 -1 
-1 

-1 2 
3 -1 -1 -1 

1 
i 
2 
1 
2 
5 

3 

3 
3 
2 
2 

2 -1 
-1 0 
3 -1 

-1 
-1 
-1 

BEDROCK ANALYSIS (PPM) 

~6 -1 
14 -1 
17 -1 
16 -L 

g/kg 
3 21. 8 
2 
3 

36.2 
50.3 

3 34.8 
14 -1 3 22.5 
18 -1 3 20.9 
0 (l( - I) o. l) 

1 '3 -1 
lB -1 
3 -1 

19 -1 
0 0 

16 -1 
18 -1 
17 -1 

18 -1 

4 23. 7 
3 25.5 

-1 28.8 
3 32.4 
0 0.0 
3 35.4 
3 53. '3 
3 &'3.8 
3 27.4 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB SM SC SE AGR NA TA iE TB iH SN W U YB ZNR ZR 
NUMBER PPB '/. 'f. 

19704 -5 -0.2 -1.0 1200 6.o -10 84.o 3.o 91 22 -2 s -100 3.a 47 -o.s -2 ~1 ao 5.70 11.0 -~o s 2.10 -i.o -20 -1.0 1J.o -200 -2 2.2 -5 -200 -500 

SAMPLE 
NUMBER 

19704 

CU PB Z~ MN AG SNR LI BE C02 
'/. 

65 23 68 650 1.5 -10 0 0 0.00 

BEDROCK ANALYS1S (PPM) CDNiINUED 

NA MB AL SI02, S CL 
'/. '/. 

0 0 o.oo o.o 0.00 0 

K CA FEO NI~ SR NB MOR BAR TAR BI LOI FE 
'/. '/. 

0 0 o.o 0 0 0 0 0 o.o 0 0.00 0 

21 
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Appendix 8-SA. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-105 

Drilling Completion Date 12/14/85 

LOCATION (see map at right) 

S-T-R SE!-SWz-28-68N-25W 

County Koochiching 

Quadrangle Littlefork SE 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 

Total Depth 63 ft. 

Elevation, Top of 
Precambrian Bedrock 

1187 ft. 

1131 ft. 
--~~~~~~~~~~~ 

Drilling Method ~-R_o_t_a_s_o_n_i_c~~~~~~~~ 

Sample Diameter ~-3_._5~i_n_c_h~~~~~~~---

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-18 Des Moines Lobe 
Gl. Drift 

18-56 Rainy Lobe 
Gl. Drift 

56-63 Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

G 

G A,B,C 
G,H I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geo chem 
Samples 

A = Cu,Zn,Mo 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: 

~ 

56-58 ft. & 61.5-63 ft. Tonalitic Hornblende Biotite Gneiss and 
58-61.5 Tonalite 

Thin Section Description (or number): #13870 at 58 ft.; 013871 at 63 ft. #13870; Tonalite 
(probably an intrusive mass within biotite paragneiss or schist-rich migmatite). Estimated 
mode (volume%): Plagioclase, 50; Quartz, 18; Biotite, 30; K-feldspar(?), Tr; Zircon, Tr; 
Apatite, Tr to l; Epidote, Tr; Calcite, Tr; Garnet, Tr; Opaques (pyrite), Tr to 1. Medium
to coarse-grained igneous rock which consists almost entirely of biotite, plagioclase, and 
quartz. No preferred orientations are visible. Rare, small, round garnets are included in 
plagioclase. #13871; Tonalitic hornblende-biotite gneiss. Estimated mode (volume%): 
Plagioclase (albite), 40; Quartz, 35; Hornblende, 4; Biotite, 20; Chlorite, Tr; Apatite, Tr 
to l; Zircon, Tr; Opaques (pyrite), 1. Well-oriented biotite and hornblende define 
foliation. Rock is medium-grained (up to 1 mm) quartz and well-twinned plagioclase 
feldspar are clean and granoblastic. Zircons are relatively abundant. Hornblende is 
patchily altered to grayish-green chlorite. (by T. Boerboom, MGS) 22 
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I 
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Stlff>lE hEIOO (1<6. WET> 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPEN'DIX) 

OVERBmDE.N DRILL!t-li HANA6EJENT LIMITED LABMATOOY SAtf>LE Lil; 

WEIGHT (6RAHS DRY> AU DESCRIPTIOO 
::::::::: --------- - - - a.ASS 

NO. - ===== =- ----=rr:s e====-===r 

11. I. CCN:: CLAST MATRIX 
- - ===--== 

TABLE +10 TABLE TABLE 11. I. CONC. NOO 00. CALC SIZE I SIU SD ST CY COlM 
SPl IT CHIPS FEED cooc LIGHTS TOTAL HAS HAS V.6. PPB - == 

VIS 6R LS OT SD CV 

17003CP 25.5 o.o 25.5 201.1 87.5 113.6 85.6 28.0 0 NA TR NA NA NA NA S F y y B B SAND -ooscp 25.9 0.8 25.1 555.1 399.6 155.5 125.4 30.1 0 NA 6 20 BO NA NA S F/M Y Y B B SAND -007CP 24.3 1.1 23.2 469.8 304.4 165.4 134.4 31.0 0 NA p 20 80 NA NA U Y y y B B TILL -008 12.6 0.9 11.7 264.8 122.0 142.B 123.0 19.8 0 NA P 30 70 NA NA U Y Y Y SB GB TILL -OJOCP 22.7 1.5 21.2 356.0 203.5 152.5 138.1 14.4 0 NA p 50 SO NA NA U Y Y Y BB 68 TILL 

6Cl.D a.ASSIFICATI~ 

VIS l BlE 60lD FR01 SHAI< INS TABLE AHO P~I NS 
NlJiB£R Cf' GRAINS 

SAIFtE I PNKD 
Y/N DIAt'ETER TlUOOESS 

ABBAAOED IRR£6llAR DEL I CA TE OOH 
=== =--=== === MAG 

T P T P T P TOTAL 6HS 

CALC V.6. 
ASSAY 
PPB REMARKS 

17003 N Ml VISIBLE 60lD 

-oos N NJ VISIBLE GClD 

-007 N NJ VISIBLE 60lD 

-000 N NO VISIBLE GOLD 

--010 N NO VISIBLE 6Cl.D 



SUMMARY IF G. ~ LOG OB-105, ROT~IC CORE 
C IN ~ lf.16 lflC J C 

AS A25 AGOOO 
IN -63 MIC~ JC IN MAS FAAC J -63 PilN MAS MAG 

A10Q "10 "10 "JOO "10 A50() "5() A100 ~~ ~ "100 ~ A2 
_Ni 

1 
Sb _ _!9__1_Z_nn_~-~L1_P_bb_rJL~-~.~~ka , alki._i ----- .. _____ ·------ ·------ ------ , ______ t.----- ~----- ·------ ______ 1 ______ ·----·-- ------

----- ~----- '------ L----- L----- L----- L----- L----- L. _____ ~----- L----- L----- L----- I 
----- !------ '.---·--- ~----- '.------ :,. _____ i------ ;.. _____ !------ ~-----1------1------1------1 
----- !------ :------ 1------ ~----- !------1------1------1------1------1------1------1------1 

23 

::::o 

OB-105 
1-M: 

!~~Is LllHOIJJll_}' LITtlll.OSIC D£SCRIPTIONS AND/OR REllARKS 
MO.( NES !;;;:··:::··:.;;::.. 
I , ... ·"·, .. ·., ,.·~----
1 i )-'. )·: )·: :~3 (0.0-1.0) GRAVELLY SAND;di1turbed, fill. 
I 1.-:··,,-··,·:·· ,,,;i...~ ----------------

1 1·::>>:::::~:~ (1.0-10.0> CLAVEY TILL;OXIDIZED;1-4 IPir 11 

I I:..:::·: .. ::~?· ~3 ptbi leached out, not uny other pebs, sl 
I ···;,: ...;-: .-;,: ·'~ cak; 4-9 ls pebs conon, al so 

I I:>><--:::~ granite, others;1.1111inor. sh p~bs;sec carb nr 
1 1 /" .. • ....... ·~ Gase, rood cak;'.1-10 till with sand. 
I 1····~ 
! I : : : :, <10.0-14.5) COARSE SAND;OXIDIZED;w/a f~ 
I I : : : :! dolo pebs. 

! I ... :· .. ·-.: ... '}, ... L_____ ---------1 
I (?::?:?::·~ (14.5-18.0) CUWEY TILL·OXIDIZED to 

LIRA I ll°'·d¥] \ ·" ... ·"· .. ""·· "J 16;UNOXIDIZED beloN 16; 16-18 c:ak, dolo pebs 
\ J : :1 coauon, trans to underlying sand. 

--i~~~--~-~· ' ·r---- ·~~~ 

. : ! ( 18. 0-29. 0) MEDIUM TO COARSE I 
I 

-: I 

v. 7 ;0103il101 :1 ,-
-l I 
-i I 
-i i 
-------1: 

:1 l i. 
! : 

:I SAND;UNOXIDIZED·18-19.5 sl c:ak;23-24 fgr 
:I sand,non cak;.2~.5-26 llgr & fgr sand 111/i1ica 
:I flc"akH ;26-27 rgr sand ~/vfgr silty sand bid 
:i toward bottoo. 
:1 
:I 

I (29. 0-49. 0) COARSE TO VCGR 

I , 
;~:5 U7 01~S5 ii fi0l 

-! ,-

I. 

I: 
i: 

I SAND;UNOXIDIZED;29-3B. 5 Ml some granules, sl 
I calc:;38.5-41 fair aNt 1gr sand;~1-43.S 1gr 
1 to cgr sand ;43. 5-45 soe iron 
I staining;4S-:-46.5 mgr to cgr sand;47.5-49 
! w/graver, fining uo,snarp contact at base. 

-; I 
-1 I 

.::m _:i ! 
_J l 
-l I 
--! I 

-1 I 
117100711 i0l 
I 1-

:J I 
so -i : 

d I 
l.1. 7 00811 !i0l --= ,-

55 I I 
_! I 

I I 
[i3:B70!1 

i:;o -l I 
-1 
-1 i 

I: 
i . 
I: 

I 

i 
i 
i 

I: I 
i · I 
I: I 
i: I 
I· I 
! : : : i--
L __ . _·_1 (49.0-51.0> VERY FINE SAAD;UNOXIDIZED·49-50 
ll l l i 1ii1 i lit fgr-vf gr and sl cak;S0-51 mgr sand w}beds 
.: : : : : : : : : : :1 of vfgr sand. 
I· · · ·1 I 
i : . . :r--~-----~----------1 
I : : : :1 m.0--56.0) COARSE SAND;UNOXIDIZED;51-52 I 
I · · · ·j w/f~ gr1nults & Sil aebs, v sl cak;52-5G I 
I ;:.:: >~ dhrnat ing laye~ of 1111gr-cgr-vcgr sand. l 
I 'v' •.,•i-----~----~- I 

I·~~ .... ·:·~ .... ! (56.o-63.0) BEDROCK;56-58 & 61.5-63 I 
1 · · ·~:· · · ·:·:·! Tonalitic hornblende-biotih gneiss w/tr I 
I·:.:· .. ':·f •• , di!ISH sulfidH;58'"'61.5 TONAl..ITE,uny I 
I · · ·:.,· · · ·x· I stringers. I 

I 
I 

Appendix 8-SB. 
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SAMPLE D~ 

NUMBER NUMBER 
17000 105 

SAMPLE 
INTERVAL 
10.5-15 
15-lB 
20-25 
25-30 
30-35 
35-41 
41-46 
41-46 
46-51 
51-56 

17001 105 
17002 105 
17003 105 
17004 105 
17005 105 
17006 105 
17006R 105 
17007 105 
17008 105 
1700'3 105 
17009R 105 
17020 105 
17010R 105 
13870 105 

SAMPLE 
Nlltr1BER 
17003 
17005 
17007 
17008 
17010 

55 
55 
55 
55 
56-63 

AU NA CE 
PPB "/. 

44 0.18 255 
26 0.18 163 
72 0.19 188 

-18 0.22 200 
18 0.25 142 

MASTER FILE 

ST 0 G FORTY LiGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (g) WT (g) WT(g) WT (g) WT~ WT ~ WT ~ REMAR~S 

DESC 
4.5 SL SE-SW 28 68 25 K 
3. S L SE-SW 28 68 25 K 
5. S L SE-SW 28 68 25 K 
5. S L SE-SW 28 68 25 K 
5. S L 5£-SW 28 68 25 K 
6. S L SE-SW 28 68 25 K 
5. S L SE-SW 28 68 25 K 
5.0 S L SE-SW 28 68 25 K 
5. S L SE-SW 28 68 25 K 
5. S L SE-SW 28 68 25 K 

-2.0 SL SE-S~ 28 68 25 K 
-2.0 S L SE-SW 28 68 25 K 
-2.0 SL SE-SW 28 68 25 ~ 

-2.0 SL SE-SW 28 68 25 K 
7.0 SL SE-SW 28 68 25 K 

C1 

390 
320 
370 
340 
300 

~N FE 

9300 18. 30 
9500 17.10 
8900 20. 10 
B300 19.50 
8700 17. 61) 

CO NI 

41 93 
43 96 
68 120 
90 150 
74 140 

TYPE FTG 
DML. MED. TO C. SAND 
DML. CLAYEY TILL 
RL. MED. TO C. SAND 
RL. MED. TO C. SAND 20-30 
RL. MED. TO C. SAND 
RL. MED. iO C. SAND 30-41 
RL. MED. TO C. SAND 
RL. MED. TO C. SAND 
RL. MED. TO C. SAND 41-51 
RL. MED. ID C. SAND 51-55 
RL. UNCLASS. S·~UFF 

RL. UNCLASS. SLUFF 
RL. UNCLASS. BLUFF 55 
RL. UNCLASS. SLUFF 
BEDROCK 56-63 

GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM +10 SAND 
-1.0 -1.0 -1.0 -1.0 -1.0 33.3 737.0 5 -1 -1 

-1.0 -1.0 -1.0 -1.0 -1.0 21.1 436.0 5 -1 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
0.0 25500.0 0.0 85.6 28.0 31.9 1329.0 2 0 98 SIC-63J=20-30 

-1.0 -1.0 -1.0 -1.0 
0.0 25900.0 800.0 125.4 

-1.0 -1.0 -1.0 -1.0 
0 0 0 0 

o.o 24300.0 1100.0 134.4 
0.0 12600.0 900.0 123.0 

-1.0 -1.0 -1.0 -1.0 
0 0 0 0 

o.o 22700.0 1500.0 138.1 
0 0 0 0 

-1.0 -1.0 -1.0 -1.0 

-1.0 -1.0 -1.0 
30.1 19.5 1460.0 
-1.0 18.6 590.0 

0 0 0 
31.0 38.5 746.0 
19.8 42. 1 861.0 
-1.0 iB.9 486.0 

0 0 0 
14.4 19.0 476.0 

0 0 0 
-1.0 -1.0 -l.O 

-1 

3 
0 
5 
5 
4 
0 
4 

0 
-1 

-1 

3 
-1 

I) 

5 
7 

-1 

0 
7 
0 

-1 

-1 
96 
-l 

0 
90 
88 
-1 

0 
B9 
0 

-1 

Sl[-63j=30-41 

SLUFF MAT' L 

SLUFF riAP:.. 

NONMAGNEiIC HEAVY ~INERAL CONCENTRA'E (PPM) 

cu 

24 
25 
42 
63 
58 

ZN 

130 
130 
120 
130 
130 

ZN2 

0 
0 
0 
0 
0 

AS 

-2 
-2 
-4 
9 

-4 

SE MO AG 

-10 5 -0.5 
-w 5 -o. 5 
-10 5 -0.5 
-10 4 -0.5 
-10 4 -0.5 

AG2 SN SB 

0 -10 -0.3 
0 -10 -0.3 
0 -10 -0.4 
(l -10 -0.4 
0 -10 0.5 

24 

BA 

400 
-300 

Lfi)O 
-200 
-100 

;_A 

t48 
91 

109 
115 

75 

HF 

60 
28 
34 
40 
21 

TA w 

6 -ti) 
6 -10 
6 -10 
5 -ii) 

4 -10 

PB BI TH u 

14 -2 39.0 7.1 
15 -2 23.0 3.8 
15 
lb -2 

-2 28.0 6. 1 
2'3. 0 9.0 

3.3 17 .. , 
-c. 16. (l 

WI ASSAY 
g/kg WEIGHT 

3 74.50 
5 95.60 
6 102.0!) 

iO 83.30 
6 105. 01) 

Appendix 8-SC. 



MAGNETIC HEAVY MINERAL CONCENTRATE (PP~) 

SAMPLE MGO TI02 CR NI CU ZN SE MO AG PB WT 
NUMBER % % g/kg 
17010 1.600 6.50 1100 140 30 410 -1 -1 -0.5 14 0.6 

-63uM ANALYSIS (PPM) 

SAP1PLE 
NUMBER 
17000 
17001 
17003 
17005 
17006 
17006R 
17007 
17008 
17009 
17009R 
17010 
17010R 

AU V CR MN FE CO NI CU ZN AS SE flKl AG CD SN SB TE 
PPB 

6 90 
-1 130 

98 540 3.5 
88 550 3.3 
95 300 3.1 -1 75 

-1 90 120 370 4. 0 
-1 
0 

-1 

-1 
-1 
0 

-1 

0 

100 130 520 4.8 
0 120 0 0.0 

63 81 41+0 2.4 
64 84 450 2.5 
78 130 470 3.3 
0 110 0 0.0 

75 220 520 4.1 
0 190 0 o.o 

21 3'3 29 71 
19 40 27 120 
21 30 20 65 
25 45 43 170 
37 65 
0 0 

17 27 
17 27 
22 40 
0 0 

76 550 
I) 5b0 

15 31 
15 32 
44 270 
0 290 

23 53 53 92 
0 0 0 110 

4 -1 
5 -1 
2 -1 
4 -1 

4 -0.5 -1 
4 -0.5 1 
3 -0.5 -1 
6 -0.5 1 

5 -1 9 -0.5 -1 
7 2 9 -0.5 -1 
2 -l -1 -0.5 -1 
2 -1 2 -0.5 -1 
4 -1 12 -0. 5 1 
5 1 9 -0.5 1 
4 1 30 -0.5 -1 
5 -l 22 -0.5 

2 1 -1 
2 1 -1 
2 -1 -1 
2 -1 
2 -1 -1 
1 -1 0 

-1 -1 -1 
1 -1 -1 
2 -1 -1 
1 -1 0 
2 -1 -1 

2 -1 0 

W PB BI 

5 21 -1 
3 22 -1 
2 18 -1 
3 26 -1 

U WT 
g/kg 

2 45.2 
3 48.4 
1 24. 0 
1 13.4 

3 25 -1 2 31.5 
2 0 0 0 o.o 

-1 11 -1 -1 51.6 
1 12 -1 -1 48.9 
3 15 -1 -1 38.9 
2 0 0 0 0.0 
3 19 -l -i 39.9 
3 0 0 0 0.0 

BEDROCK ANALYSIS (PPMl 
SA!f.PLE 
NUMBER 
13070 

SAMPLE 
NUMBER 
13870 

AU SB AS 
PPB 

BA BR CD CE CS CR CO EU HF :R FE LA LU MO NI RB SM SC SE AGR NA 7A TE TB TH 

" 1. 
-6 -0.2 -1.1 0 0.0 0 50.0 0.0 260 24 0 2 -50 4.9 33 o.o 0 0 o o.oo ~.o -5 -2 2.60 o.o 0 o.o 5.5 

BEDROCK ANALYSIS (PPM) CONiH~UED 

CU PB ZN MN AG SNR LI BE C02 NA MG AL SID2 S CL K CA FED NIR SR NB ~O~ BA~ TArt BI ~DI 
;. 

;. " " 1-
0 0 0 0 o. 0 0 0 0 o. 00 0 0 0.00 o.o 0.00 0 0 0 o.o -320 0 0 -3 580 -2.2 0 0.00 

25 

SN W U YB ZNR ZR 

0 -3 1.8 0 200 0 

FE 

0 

• • • • • • • • • • • • • '• • • • • • • • • • • • • • • • • • • • • • • • • • • •••••••a•••·•/·•·~• 
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Appendix 8-6A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-106 
~--~~~~~~~-

Dr i 11 in g Completion bate 12/16/85 

LOCATION (see map at right) 

S-T-R SWt-NW~-19-69N-25W 

County Koochiching 

Quadrangle Littlefork 7. 5 
--------~~----~--------------~ 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 1107 ft. 

Total Depth 114 ft. 
----------~~~~~-------~ 

Elevation, Top of 
Precambrian Bedrock 999 ft. 

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 

Interval Interpre-
Feet tat ion 

0-98.5 Des Moines Lobe 
Gl. Drift 

98 .5-108 Rainy Lobe 
Gl. Drift 

108-114 Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

G A,B,C 

G A,B,C 
G,H I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Quartz Biotite Schist 

H 
I 

Significant 
Geochem 
Samples 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Thin Section Description (or number): #19705 at 108 ft. Hornblende-biotite-chlorite 
schist (retrograded amphibolite); fabric suggestive of shear followed by neocrystalliza
tion. Estimated mode (volume%), Present assemblage: Chlorite, 68; Biotite, 5; Horn
blende, 17; Sericite, 7; Calcite, l; Quartz, 1; Opaques (leucoxene), l; Apatite, Tr to 1. 
"Premetamorphic" assemblage: Plagioclase (now sericite), 8 to 12; Hornblende, 80 to 85; 
Biotite, 5; Quartz, 1. Prior to heavy retrograde metamorphism, rock was apparently very 
rich in hornblende and biotite, with subordinate plagioclase and quartz. Hornblende is 
heavily altered to pale greenish-yellow chlorite, granular dusty opaques; sphene, and 
leucoxene; alteration occurs incipiently along cleavage planes and ranges to complete 
repl&cement. Biotite is red-brown and fresh, and appears to have grown after an earlier 
phase of retrograde metamorphism. The biotite books are typically rimme~a fine, dusty, 
opaque material (Fe-oxides?). Plagioclase is completely altered to sericite and fine
grained muscovite. Calcite is most abundant where chlorite replacement of hornblende is 
most pervasive. (by T. Boerboom, MGS) 26 

HEAVY INE L CON ENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlJUlEN llfULLINi ~ LU1ITED LABORATORY SAHPlE LOO 

5'Vfl.E tiElGHT (1<6. WET) WEIGHT <SAAMS DRY) AU DESCRIPTION Q.ASS 

NJ. . =-----..... --.... ----- ===== --- - =-r = 
tit. I. CCU:: CLAST MATRIX 

::::: 

TABlE +10 TAll.E TAElE ti. I. CONC. ~ NJ. CALC SIZE % S/U SD ST CV COLOO 
SPUT CHIPS FEED CIK LIGHTS TOTAL HAS KA6 1/.6. PPB == 

VJS 6R LS OT SD CY 

16954CP 7.5 0.4 7.1 146.3 144.3 2.0 1. 4 0.6 0 NA p 30S040NAUY y y B 8 TILL 
-957CP 4.9 o.o 4.9 233.6 232.2 1. 4 0.9 0.5 0 NA TR NA NA NA NA U Y y v 8 B Till 

.. 959 7.9 0.4 7.5 55.7 52.B 2.9 1. q LO 0 NA p 50 35 15 NA U Y V Y B B Till 
900CP U.9 o.o u. 9 33.6 33.4 0.2 0.1 0.1 0 NA TR NA NA NA NA S F y y B B SAND 
-961 9.8 1.6 8.2 278.2 248.9 29.3 24.5 4.8 0 NA P 30 70 NA NA U Y v v e B TILL 
-962 14.0 2.3 11.7 197.5 162.9 34.6 29.B 4.B 0 NA p 10 90 NA NA U Y y y B B Tlll 

m.D CLASSIFJCATUJ~ 

vumu: 6ClD ROt SH1iK I>ll T ABU: AAD PAN4ING 
NNf:R IF SRAINS 

ABBAADED IRREGlLAR DELICATE NON CPLC V. 6. 
SPlfll£ I PMIED === =--==--- === HAS ASSAY 

YIN DIMTER THI00£SS T P T P T P TOTAL 6MS PPB R£111Mj(S 

16954 N NO VIS Hl.E En.D 

-1F.il N NO VISIBU: 6a..D 

-958 N NO VISI BlE 6(lJ) 

-9/:IJ N NO VISIBU: 00.J> 

-961 N NO VISIBlE 00.J> 

-91il. N NO VJSI Bl£ ERD 



SU!t4AAV CF S. MEYER LOG OB-106, ROTASONIC CORE 
C IN ~ MG HMC ][ IN -63 MICROO JC IN MAG FRAC l -63 0 JllA6 rtAG 

0 MAB ~ ttlC 
"~ "~~ sS "~ "6r.' "~ "e~ "~r "~~ _ "~ "Fn "~~~ "~ ~ "~ "~ "~~ . ;~~ a~~~ ;~ r. ____ ._ ,,. _____ .. ----·- '---·-·-- L-----· ... _____ L .. _. ___ 1 ______ 1 .. _____ 1 ______ ... _. ____ i_. _____ '------ 1 _____ ,_ c _____ c ___________ 1 ___ ·--·- 1. _____ L~ __ !_ 1 

L _____ L----- L----- L----- L----- L----- L----- L-----L----- '------ L----- L----- L----- L-----L----- L----- L----- L----- L-----L-----1 
!..----- \..-----!------1------ !..----- i-------1------ L-----1------1------1------1------1------1------1------!------1------ \..-----!..----- ~-----1 
~----- f------1------1------1------ ~----- !------- ~----- f------1------ ~-----1------ ~-----1------1------ ~----- ~-----1------ ~-----1------1 
I- . ' ' I ' ' 

HMC 
SAAPLE 

If[ 
08-106 

(f"EET) I l~~s~ Ll!J:IQ!.J:!l.Y LITI«ll..OBIC DESCRIPTIONS AND/OR REMARKS 
'-:IDES 

_j 
-I 

MOI NESE=:::=i I r E::::-:.-==".-------- - : 
I g;::- ---::-:::1 l0.0-4.0) CLAY;OXIDIZED;w/some silt,noncalc. I 
I t:----·-·I I 
I 1-:-..:.. -:--:..;_-:·~-:i------- I 
i ~ l4.0-6.S) SANDY SILT;OXIDIZED;fgr-vfgr,color I 

--! 
5 -1 

-I 

I r . . ~ binded, noncalc, vfgr ioward top. I 
I ... ·I : 

-1 
:l 

11) _j 
-I I l : : : :j (6. 5-7. 2) CLAY;OUDIZED1cak. ! 

I (7.2-11.0) COARSE SAND,OXIDIZED;7.2-8.0 ! -I 
-I 
-1 

15 --; 
:J 
-1 

I ! : :1 ~bbly, 111uch carb\8-9 u lty clay, iron I 
I i · :1 shins,w/sand oeos;9-11 11gr-vc~w/1uch I I I ~ . . ;! carb, little fine gvl, few clay s. I 

-I I' 1.:, ;, .: . . :J (11.0-13.0) SILTY Cl.;AY;UNOXIDIZED;mod ! 
I .......... ,... .... ~ cak, trace organics.. • 

I I >> :..> : .. :·- :... - - I 
30 -I 

I _, 
I i -<:--<:· .. <:-,.·3 l13. 0-19. 5) MEDIUM TO VERY COARSE l -, 

•::•c _.:J 
L..J'-' _J 

I I.-:; .. :.-::<.-:; .. :-:~ SANDjUNOXIDIZED· 13-13. 5 ls rich fine l 
I !:><·:"·)<., pebs,calc;13.S-l5 111gr-cgr sand;lS-18 ls I 
i j .. ~::---:::· .. <:·-·~ rich,~/fine gvl,pebole Iine at bise?;18-19.5 I 

o<::!5 

50 

55 

65 

70 

-I I I.-:; .. :.-::..:.-:: . .:--:~ sums to have organic blobs incl SM oi ts of I 

.. -~ ! l ~~[~;~ :~:t:;~ :~f :~~~=~-------------------_! 
-i 1):--):--):<:;1 l19.S-82.0l CLAYEY TILL;UNOXIDIZED;19.S-23 
-l ! .. ·:.:-,.·:.:-, .. :." .. ·~ loar11y.1..calc,more silty ai top;23-24 clay,mod 
:] !:::~<:::~:·::/::::~ cak;~~-58 v clayey till,c:alc:,ls pebs 

-1 t..-;:::.-·:.::.-<::.-·~ comon,58-82 w/a few eobcles. 
-i 1 ..... ·'·· .. ·: ...... 
-I 
-j 
-i i 

-j i 
-; i 
=i i 
--! I 

-=t I 
I I 

1 1 1u:n1 
-~-, ---1--IHH 
-l I 

I 
~,...J._6_9_5' ___ 4....,ii [gjJ 
-t I 
-J I 
--i I 
-1 I 
-l I 
-I I 
-I I 
-l i 

I 

Appendix 8-68. 
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] l __, ~~~~~~---------------------------------------- l 
-i--·;HA I iN~~· 1-·~f~'.j:#ffml (98.5-108.0) SANDY I 

~!. IJCl·:=l __ --:---==:r-~~~- ElfEEEEf111ill TILL;UNOXIDIZED; loamy, pebbly at upper I 
Lt!§ __ 2_~_J._jl !~~J r.fF.f.EtEEtil'.1.11 contact, sl calc, contarns 11auch fgr-rngr I ::::r-··-·-·--·-.. 1--·-----~4~r~-il¥:~ 1and; fewer ~'~~ ~ cobs past 102, many l ~rger ! 
.-·-··--~1--:::.., i-L:i::i::r.$f. .. £E.1peb11tn111111,ar to btdrock;v sandy till or • 

.. , nr:.iJL 6 '9 6 2 !I !~~I tEf:ffitf.1:£9 poorly sorted grvlly sand. I 

..L '-' ·-· -:.::·---\ -- l±:~t1:~~ . : --1-----~-1---~-- t~ . ------~~~--~~------~~~~-~-----------: 
-! I .:.: . ... I qos. 0-1~t0) BEDROCK;QLJ4:lRTZ BIOTITE SCH~ST I 

1 'Lrl-'-=1. .. ... •=·:"\117:;.J I····· ·:·:: .. ·:. >::l w1 th str_:ngers of gramh and a 11ore .ahc ! 
__ 1.1. 9 l lk.,,Ji .1 !ft 1 · I zone 108 108. S of • 

~r----1 ! ::< ::< i Hornblende-biotite-chlorite schist described : 
-· I ... ::< .,,. ::<t by T. S. BOERBOOM fro111 thin stK:tions. I 

'---__ _,_ _ __L::. .. ... I I 



SAMPLE DH 
NUMBER NUMBER 
16947 105 
16948 106 
16949 106 
16950 106 
16951 106 
16952 106 
16953 106 
16954 106 
16955 106 
16'356 106 
13836R 106 
16957 106 
16958 106 
1695'3 106 
16960 106 
16%1 106 
:6962 106 
13837R 106 
19705 106 

SAMPLE 
INTERVAL 
14.5-19.5 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
70-75 
70-75 
75-77 
11-e.2 
85-90 
90-95 
98.5-:.02 
i02-107 
ti)2-l07 
107-114 

SAMPLE 
NUi'!BER 
~6954 

16957 
16958 
16960 
16961 
16962 

AU NA CE 
}JOB '/. 

-33 0.16 1070 
73 0.12 l010 
30 0.08 997 
23 o. 2'3 972 

-28 0.27 1250 
17 0.26 1081) 

MASTER FILE 

ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (g) WT (g) Wi(gl WT (g) WT ~ 

DESC TYPE FTG GRAINS HMC FEED +tOFEED NONMAG ~AG -63uM -53FEED -63uM 
5. S L SW-NW 19 69 25 K DML. MED. TO C. SAND -1.0 -1.0 -1.0 -1.0 -1.0 15.6 640.0 2 
5. S L SW-NW 19 69 25 K DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
5. S L SW-NW 19 69 25 K 
5. S L SW-NW 19 69 25 K 
5. S L SW-NW 19 69 25 K 
5. S L SW-NW 19 59 25 K 
5. S L SW-NW 19 69 25 K 
5. S L SW-NW 19 6'3 25 !{ 

5. s L sw-~w 19 69 25 K 
5. S L SW-NW 19 59 25 K 
5. S L SW-NW 19 69 25 K 
2. S L S~-NW 19 59 25 K 
5. S L SW-NW 19 69 25 K 
5. s L sw-~w i9 69 25 K 
5. S L SW-Nw 19 59, 25 K 
3.5 S L SW-NW 19 59 25 K 
5. S L SW-NW 19 69 25 K 
5. S L SW-NW 19 59 25 K 
7.0 S L SW-NW 19 69 25 K 

CR 

BOO 
740 
BOO 
750 
290 
230 

MN FE CO 

5700 31. 70 88 
6200 30. 70 8'3 
5900 29.40 94 
7400 27.80 110 
9700 24. 70 3~0 

10000 21. 70 280 

NI 

100 
110 
100 
140 
340 
341) 

DML. CLAVEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
D~L. CLAYEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
DML. C~AYEY TILL 
DML. CLAYEY TILL 
D!lll. C!_AYEY ELL 

55-65 

70-77 
DML. CLAYEY TI~L 77-82 
DML C'...AY : GdlC IAL LK 
DML CLAY: GLACIAL LK 85-95 

-1.0 -1.0 -1.0 -1.0 -1.0 22.9 911.0 3 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 22. 7 766.0 '3 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
0.0 7500.0 400.0 1.4 0.6 21.4 589.0 4 

-1.0 -1.0 -1.0 -1.0 -1.0 21.5 244.0 9 
-:.o -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
-1.0 -1.0 -1.0 -1.0 -1.0 20.6 556.0 4 
o.o 4900.0 o.o 0.9 0.5 2!.6 392.0 6 
0.0 7900.0 400.0 1.9 1.0 20.5 782.0 3 

-!.O -1.0 -t.O -1.0 -l 
'J 
I... 

R· .... SANDY GVL. T:LL 98.5-102 
RL. SANDY GVL. TILL 102-107 
R~. SANDY GVL. TiLL 

0.0 11900.0 0.0 0.1 
o.o '3800.0 1600.0 24.5 
o.o 24000.0 2300.0 29.8 

-1.0 -l.O -1.0 -1.0 

-1.0 -1.0 -1.0 
O.! 20.4 927.0 
4. 8 23. 4 '358. (I 
4.8 73.6 1306.0 

-1.0 38.2 780.0 

·"\ c.. 

6 
5 

BEDRDC~ 107-114 -1.0 -1.0 -1.0 -1.0 

cu 

130 
170 
120 
230 
250 
240 

~ONMAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

ZN 

360 
240 
200 
270 
140 
120 

Z/\'2 

0 
0 
0 
0 
0 
0 

AS 

9b 
130 
180 
92 
64 
74 

SE l"!D P.G 

-27 21 0.5 
-27 15 0.5 
-20 13 o.s 
-20 11 -0.5 
-rn a o.s 
-24 7 p. 5 

AG2 

0 
0 
0 
0 
0 
0 

SN SB 

-:o 3.3 
-10 3. 8 
-10 3. B 
-10 1. 9 

-:o -0.6 
-10 -0.6 

BA 

3300 
4200 
1100 
4800 
-100 
-300 

-1.0 -1.0 -1.0 

LA HF 

640 300 
616 320 
538 
473 

657 

280 
180 
ltO 
100 

6 40 
15 -10 
11 -10 
7 -10 
6 10 
5 i70 

-1 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SA~PL£ MGO T!02 CR 
NUMBER ~ ~ 

16958 1.200 1.30 1200 
15951 1.200 1.60 1500 
16962 1.500 1.60 1500 

NI CU ZN SE MO A6 PB wT 
g/kg 

120 24 200 -1 8 -0.5 -1 o. l 
160 38 170 -1 7 -0.5 -1 o.s 
140 26 130 -1 3 -0.5 -1 0.3 

29 

WT i' WT :.< ~EMARKS 

+10 SA/\iD 

PB 

l7 
21 
37 
47 
28 
15 

-1 -1 
-1 -1 
-1 -1 SIC-63J=30-40 
-1 -1 
-1 -l 
-1 -1 s:C-63}=45-55 
-1 -1 

5 91 SIC-63J=55-65 
-1 -1 
-1 -1 

-1 -l 
(I 94 SI~-63J=70-77 

5 92 
-1 -1 

0 9B S H-53j =85-95 
lb 82 

~5 78 
-1 -1 
-1 -1 

BI TH 

-2 200.0 29.2 
-2 180.0 38.0 
-2 160.0 32.2 
-2 210.(l 32.5 
-2 150.0 42.3 
-2 140.0 34.4 

WT ASSAY 
g/kg wEIGHT 

i) 1. 53 
() i. 01 
0 1.94 
0 0.11 
3 19.00 
2 22.00 

Appendix 8-6C. 



•••• " ••• " •••••••••• ''9 .••• " ••••••• ,_, ".,.." ••••• ., •••• , •••• 

-63uM ANALYSIS (PPM) 

SAP!PLE AU V CR MN FE CO NI CU ZN AS SE MO AG CD ~~ SB TE W PB BI U wT 
NUMBER PPB 
16947 
16949 
16952 
16954 
16'355 
13836R 
16957 
16958 
16'360 
16961 
16962 
13B37R 

-2 73 
l 150 

-1 160 
-1 160 

170 
-1 180 
-1 160 
2 120 

-1 150 
4 81 

80 
-1 83 

68 940 2.8 
% 640 3.9 
97 610 3.9 
96 560 3.6 
93 580 3.6 
98 580 3.8 
91 530 3.5 
77 540 3.0 

120 590 4.3 
110 500 3.2 
120 410 2.9 
120 520 3.3 

~ g/kg 
15 25 21 79 
23 42 28 93 
23 44 28 94 
21 40 26 93 
22 43 27 88 
21 44 28 99 
21 40 25 92 
18 35 21 77 
26 53 34 110 
22 39 23 48 

37 21 ...... 
C.t 44 
22 39 23 47 

7 -1 
5 -1 

10 -1 
9 -1 
7 -1 
9 
9 -1 
5 -1 
7 -1 
4 -1 
3 -1 
3 -1 

3 -0.5 -1 -1 -1 -1 
4 -0.5 -1 
5 -0.5 -1 
5 -0.5 -1 
4 -0.5 
4 -0.5 -l 
4 -0.5 1 

2 -1 -1 
2 1 -1 
2 -1 -1 
2 -1 -l 
2 -1 -1 
2 -1 -1 

3 -0.5 -1 2 -1 -1 
3 -0.5 1 2 -1 -1 
2 -0.5 -1 1 -1 -1 
2 -0. 5 -1 1 -1 -1 5 
1 -0.5 -1 - -1 -1 3 

B::D~CCr\ ANALYSIS (JJ!'rl) 

21 
21 
21 
21 
21 

-1 
-1 
-1 
-1 

14 -1 
22 -1 
19 -1 
22 -1 
12 -1 
11 -1 
9 -1 

3 24.4 
4 .-.r: " 

c...i • .t 

4 29.6 
4 36.3 
4 88. l 
3 37.1 
4 55.1 
4 26.2 
3 22.0 

-1 24.4 
-1 56.4 
-1 49. 0 

SAMPLE HU SB AS BA BR CD CE CS CR CO EU HF iR FE LA LU ~O NI RB SM SC SE AGR NH TA TE TB TH SN W U YB ZNR ZR 
NL:t~BcR ;JPB " j; 

1'3705 -5 -0.2 -LO 580 -5.0 -10 90.0 3.0 160 23 3 4 -100 3.B 36 -0.5 -2 73 55 5.60 :5.0 -10 5 2.60 -1.0 -20 -1.0 S.O -200 -2 3.0 -5 -200 -500 

SAMPLE 
NUMBER 
19705 

CU PB ZN MN AG SNR LI BE C02 
% 

42 21 67 464 1.3 -10 0 0 0.00 

BEDROCK ANALYSIS (PuM) CONTiiliUED 

NA MG AL SI02 S CL 
'j. ~ 

0 0 o.oo o.o o.oo 0 

K 

0 

CA FED NIR SR NB MOii BAR TAR BI LOI 
'/. 

0 0.0 

30 

0 0 0 0 
'/. 

0 0.0 0 0.00 

FE 

0 



Appendix 8-7 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-107 

Drilling Completion Date 12/15/85 

LOCATION (see map at right) 

S-T-R NE!-SE!-29-68N-24W 

County 
~~~~~~~~~~~~~~~~~~-

Quadrangle Ericsburg SW 7.5 

Regional Survey Area 

HOLE PARAMETERS 

Surface Elevation 

Total Depth 

Elevation, Top of 
Precambrian Bedrock 

Littlefork 

1150 ft. 

1008 ft. 

Drilling Method 

Sample Diameter 

Rotasonic 

inch 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-63.5 

63.5-142 

142-150 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A -63 microns fraction 
B Heavy Minerals, Nonmag 
C Heavy Minerals, Mag 
D Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

G 

G 
G,H 

Subsamples 
Tested 

A,B,C 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geochem 

A Au & Zn 
B Au 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Biotite Paragneiss with Leucocratic Tonalite Segregation 

Thin Section Description (or number): #19706 at 143 ft.; #19707 at 145 ft. #19706 - Same 
as #19707 (polished section). The opaque phases are disseminated pyrite and pyrite in thin 
veinlets parallel to foliation. Also some pyrite within biotite, parallel to foliation 
planes, commonly with a rim of carbonate between pyrite and biotite grains. Very small 
amounts of chalcopyrite occur with pyrite. Thin biotite selvages separate the paleosome 
and neosome components of this migmatitic rock, and biotite segregations also occur within 
the leucogranite neosome. #19707; Biotite paragneiss with leucocratic tonalite segrega
tion. Estimated mode (volume%) - Gneissic portion (paleosome): Plagioclase, 64; Quartz, 
20; Biotite, 15; Garnet, Tr to l; Zircon, Tr; Apatite, Tr; Opaques (pyrite), Tr to l; 
Calcite, Tr. Tonalite (neosome, probably highly variable): Quartz, 45; Plagioclase, 53; 
Microcline, l; Biotite, 1. Gneissic portion consists of well-foliated biotite, minor 
amounts of garnet and disseminated pyrite in a matrix of fresh, medium-grained, grano
blastic quartz plus sodic plagioclase. Coarse-grained leucocratic portion consists of 
quartz, sodic plagioclase, minor microcline, and minor biotite. (by T. Boerboom, MGS) 
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HEAVY M CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

IMJIBURDal DRillllfi ~ L IHI TED IJ\OORATORV SAIRE LOO 

wt mm 1 GRAHS MY 1 llESCR I PTI OH 

H, !. CONC CL.AST 
~=~-= ===--=-==.,.,,.,.,==""""""""'" 

TA!ll!E +10 Tl\DlE T AillE ff. I. CONC. NON NO, CALC SIZE S/U SD ST CY tclOR 
SPLIT OllPS FEED me LIGHTS TOTAL HAG KM Y.6. PPB 

16973CP 12.1 0.5 11.6 
-9820' 29.B 0.0 29.B 
~ 27.9 0.0 27.9 
-9BbCP 16.2 0.2 16.0 
-988CP 16.1 0.0 16.1 

-989 23. 7 o.o 23. 7 
-'190 15.4 o.o 15.4 

81.5 
5b5.2 
548.1 
389.5 
343.5 
416.6 
214.1 

77.0 4,5 J,I 
324.4 240.B 199.3 
287 .2 26°'9 214.2 
219.0 170.5 145. 7 
160.5 183.0 155.7 
196.l 220.5 JB0.1 
71.7 142.4 113.1 

1.4 0 
41.5 1 
46.7 9 
24.B 5 
27.3 7 
40.4 2 
29.3 0 

VIS 6R LS llT 

NA P 5 10 B5 NA U V 
BTRNANANANASF 

31 TR NA NA NA NA S F 
194 P 5 95 TR NA S F 
05 TR Wl NA NA NA S F 
8 TR tlA NA NA NA S F 

NA TR NA NA NA NA S F 

Y Y B 8 
y y Q 8 
Y Y B B 
V Y B B 
Y V B B 
Y Y B B 
Y Y B B 

AflBRADED IRRE6LLAR DELICATE NOH CALC Y.S. 

• • • 

61'.!f'LE I PNl£0 -==-~ KM 
VIN Dl/ll£TER ll!ICl<HESS T P T P P TOTAL 00 

16973 H NO VISIBLE 00.ll 

-982 N 100 X 100 

-984 25 x 25 
25 x 50 
50 x 50 
50 x 75 
75 x 75 

j()() x 100 
125 x 125 

-98b y 50 x 100 
100 x 150 
150 x 150 
125 x 150 
200 x 25-0 

20 c 

5 c 
8 c 

to c 
13 c 
15 c 
10 c 
25 c 

15 r. 
25 c 
29 c 
27C 
42C 

-900 V 25X 25 SC 
25 x ~ 10 c 
50X 50 lOC 
50 x 75 13 c 
75 x 100 iB c 

200 X 200 SB C 

~m N 50 X 75 l 3 C 
50 X 125 !B C 

-m N NJ VISIBLE 60LD 

1 
1 
2 

2 

1· 

TOTAL 199.3 

1 
1 
2 
l 
2 
1 
1 

TOTAL 9 214.2 

TOTAL 

2 
1 
1 
I 
1 
l 

145.7 

TOTtl 155. 7 

TOTtl 2 !BO. I 

ASSAY 
PPB R9Wll<S 

B 

EST. n: PYRITE 

31 

EST. 1% PYRITE 

EST. U: PYRITE 

8 

• • e •• • • a A • a a a 48.::a<A 
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S!Jt4ARY Of S. IEYER LOS OB-107, ROTASONIC CORE 
C IN ~N ~ IK lC IN -63 MIC~ l C IN MAS FIOC -63 ~~ MAG 

NON MAS ;j3 
A~ 1~ ~~ A~ AGra A~ A~~ A~r A§i A~ "Fn A~~ 1° ~ At: Aru A~~ ;~~ gl~a ;~ 

C .. _, ___ '------ ·------ ~-----1 ______ ._ _____ ! _______ , ----- L _____ '----·-- [ _____ !_ _____ [ _____ L _____ [ _____ L _____ , ______ L _____ ( _____ L~--~-1 
L-----L-----L-----L-----L-----L-----L----- -----~-----L _____ L _____ L _____ L _____ L-----L-----L-----L-----L-----L-----L-----1 
L----- L-----1------ L----- ~----- !..----- i------ -----1------ ~----- !------1------ L-----1------ L----- \..----- L----- \..-----1------1------1 
~----- !------ ~----- ~----- i------ ~----- ~----- ----- r----- ~----- r------ 1------1------ :------!------ ~----- ~-----1..-----1------- ~----- ! 
I- ' ' . ' !--I 
~'------ ;------1------1----- r----- r----- t··---- :----- :----- 1-----1----- 1----- r----- 1----- r-----1------ r----- :----- r----- r-----1 
r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----1 [----- r----- i-- ---- r----- r--·--- ------ r--·-- - ,. --- -- r----- c- ---- r·-- --- r-- --- 1------ ·----- -- - --- 1" - ---- r-----1-··--- ----- - ;--- --·-r ·--·- -- r----·- r-- --- i- ----- ~- ..... --- ~----- ,· ---- - ~- -- -- r----- i - ---- ,----- ,------ ,----- f----- :------ ,- ----- r----- i-----(---- -r-----: 
L-----L-----~-----~-----~-----~-----~-----~-----L-----l-----L-----\..-----L-----~-----~-----~-----~-----~-----L-----~-----1 
~-----~-----~. -----r------~-----~-----r-----~-----~-----r-----~-----~-----~-----~-----r-----r-----~-----~-----~-----r-----1 
~::::: i-::::: ;::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~:::::~:::::I 
r- . . 
c::::: c:::: C::::: C::::: C::::: C::::: c::::: c::::: C::::: C::::: C::::: C::::: c::::: c::::: c::::: c::::: c::::: c::::: C:::: C::::: I 
t
----- '------ L _____ L----- L----- L----- L-----L _____ L----- L----- L----- L-----L-----L----- L----- L----- L----- L----- L _____ L-----1 
-----L-----t-----~-----t-----~-----t-----L-----~-----~-----L-----~-----L-----~-----~-----~-----~-----L-----~-----1------! . , I I ~ I l I ! I I ! ! I I I ! ! 

OB-107 

!FEET! + 1Jl~~ LJTHOl..OBV LJTHOl..OBJC DESCRIPTIONS AND/OR PRl<9 
-:JDE:S MOIINESf·--~ I 
-l I i::::== ·9 - l 
~ I F--. - .• ~I (0.0-3.0) CLAY;OXIDIZED;organics 0-2;2-J ! 
~ ! I:..:::·/": .. ;::- >3 lak1 sed, non calc, wlv few griiM. • 

5 --! I 1 .. ·:.: ... :.:· .. ·:.· ···r-----------------1 
I I 1-:::-.:-:::-.: ·::< ·::~ (J. 0-9. 5) cum:v TILL;OXIDIZED;J-5 apar I 
1 I i: . .;:--:..::·-: .. ::-.: .. ~ bedded within chy,peos hirly couon,aostly ' 
:I j 1 ·":.:: .. ·:.:· .. ·:.:· .. -~ 1 s1could be fl<* till & lake seds, mod 

·1 n -.i . · ···· .... .::I Ci c;S-9.S 10tt11d,lh peb • 
..a..•-· -I I --- ·----

~ I ' ~t£l!a·gta~1~~i~r~~I~~l~:!J~~ silt 
1 I 1 "·., .. : ... ".:·, ·:.~ l Oil llOt u ea MO<J c:a k 15 --1 I -; ... ·>. ".:· ... · ' • I ,. "· ~ '• ...... ,. 

:J I 1 .. ·~: .. -~· .. -~· -·------------------
--! I I )~ ~r x: ~:·~ (13. 5-48. 5) CLAYEY TILL ·OX IDIZ~ to 
--1 I I"~>::->::·>:. 16t UNOXIDIZED bel<*; 13. S:21 fair tlllt of 20 --I ".: ... -.~ .. ".~·- ',. peos 1110Stly ls,fl10tt!ed,c:alc;20-35 SOHWhat 
-; I I::,:: .. ?··::.;:-::.~ nore clayey,~ )(yl line peos;35-48. S v 
-; I I.-::->::->::>:~ clayey, one s111 hgmte gram, peb zone at base. 
1 I I :_}_:: :.::~.:.:: :.}:: ~:~ 25 -:J l I ......... ,.: .. ·.~ 
-1 I I ?: ?:: :.:~:: ~:a 
j i I ?:: ;}:: ?:: ;::~ 

- - ' ! i ........ ""· ,J 

::: ~ ~ ! i ~~ -<~: :.~: :;1 

40 1:~6973•; ~ 1:1::~'}[;~1 
~5 1 1- l'll~H! 
50 -=i ~~~48.5-63.5) CLAY;UNOXIDIZED;48.S-49.5 bedded 

-l ~=-=-~clay +silt trans zone;49.5-59 lilOd-sl 

-, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-l §==~ calc, thin bedded·till pod at 55.5·59-62 rood 
cc -1 ~ .. -::.~~ calc & somewhat lighter color;62-~3.5 within ·-"-' j E~~ beds of silt & fine sand last few in. 

f;O 

f;S 

70 

75 

:::o 

1:•c 
1_1._t 

8D 

~35 

-I 
-I 

--! l --\ 
: I 
-1 i :HA I ~·iY'l 

_; 
--r---

__j I 
-I I -I 
-I I 

-j I 
I I 
-i I 
:i I 

--i I 

' _, I -i I 
-j J 

I i 
·-:1 I 

I 
-1 I _; 
-i I 

-I I 
) --1 

l i 
-1 I -1 
~ 

-I _, 

~~~~~-----------------------------! 
i...;_~ __ ;_.1 <63. 5-65.0) FINE TO MEDIUM I 
I : : : : i SAND;U~XIDIZED;RAINV, v 11 cak. ! 
I· I 

I~ I (65.0-80.0) MEDIUM SAND;U~XIDIZED. l 
I ~ I I 
I: I ! 
I: I : 
! : I l 
I. I 

I: I 
• I 

: : I ! 
~~ ;_ ___________________________ . 
: . 
i: 
I. 
I: 
I. 

i: 

:1 (80.0-89.0) COARSE SAND;UNOXIDIZED;BO-BJ ll'lgr 
·I to cqr;BJ-86 egr;86-89 vcgr;v sl eak. 
:! 
:! 
·! 

l: :! 
L:..._._:_:.! 
I . i-----------------------------1 
I ~ j (89.0-97.0) ~IUM SAND;UNOXIDIZED;sOIHt I 

I c:gr, gray, v 11 eilc. l 
I'. I I 

--! I: I I -....----r-------,, : ! l 

Appendix 8-7B. 

•••••••• , •••••••••••••••••••••••••.••••........•... 



r~11; .. f;:~•'"'[i•· " • • 'ti • 19 • • • • a 1' • • a • • 1' 19 19 1t • a • • • • 1' a 1' 1' \\II 1' " " 11 " 1.t • 1J a 1' 'ti 1' • a • • ·• a • 
~IL - - ·- ·- ii[ ... - - ·- 11 ~ - ·- - ·- :~ii:=· --~ ~ -... --· - ~- ---... ~II_ - ·- ~~I~ - ... !IL / ,..,. Wl~~l~ .... ~IVJJIL ·- ;~i ... - -- iillaL _ - - L - ·- ·- - - \! .... - -· w1~11~1~n~1111 ... -· - .. !~\~Hl~l~l - ~~lllK\11~· ·- I ,,_; '1 !_:_ .. .:.._ .. : __ ;_! 
!llL - ·- - - jj[ _ - - - ~ - - - - .. !~n. - - - - "' -· - - - - ill- - -· - !lli!~I - - - ~Ullilll- j :s: ii,_.. _;p .;JI - ""'" Ira ~a !~Ill. - ·- :ill~ .• - - - a_ --~ .. --.. ·- :IK1~ -· - - - ill'i118! ~llllHllOOI ~ - -· -· -· ~l~ll~Ui!U •. ~II~ llill~L - I ·-l I . . . . !"'----------------------------------------------
,~~ -- - - ~--·-- - ~-··---ill- .• -- I~·--·--- fil- ... - -· - ~IN~·---· 1lllJ1iflll!,.- -l:·::::-=-.:-imttr::-.:-il!l::::·:-~11~U!!-- - ~!~ - ,. -- ~tul--- ·- ~. - -- -- Iii!~-· -- - !lililll~illl~~w~.-- ... ·- ~h~lllli!mu ... ~l~lh"K!I.~~ ... i .... -l.._, ___ , 1 ,-. ! : : : :: (97. 0-102. 0) COARSE SAND; UNOXIDIZED;gray. 
:e~ , 111U--._--1---111m111--aus11 ~liir--1.Xm1L--ilfl~~11--~n~--·illtl---+--tm-·~l~lllriiii~11.-.... -111llllliii1n11Y .. ·-11l(t11W~~1._-1 ·1 nn ~ JL 6 '5Jl H 2 1i 1JL ! i · · · ·1 
1w~-· .. -- •----1u----- !1----· •----- Qll---- -1~ijOOJ-·-- 1mu~-··- t---·-- ll!wi~ ... JI·--- !!~Ill-·-- ~11~---- •---·- 1------ ~---- !WVtl··-·- :~-·---- 11!1.HillJ~!~- 11~1t111~1t·-1 -· ... - ·-=r---·-·--i .. -·- 1 : : : : 1 

il!Jr - ... ·- - 1~- ·- - - ... ill " - ·- ·- ·- 1, 11· -· - - - ~ ... - - ... - 111- - ·- ..... !llll~!41- ..... !IOOI~ - ... !It" - ... - - Hlllf ... - ' ·- ... - ®,\lfl"· ... - ~II~ - - - -· 1™~- - - ... i- -· - , .. ·- ·- 1jlij· -· - , •• , !!lmi~!- ·- ... 1,· .... - - ... - !IUMil!Hl!~ ... ~ .lllllll~J~ -· l ,,_, I r:·-· .. 7·-:-·--:·-.. l..---------------------------------------------
:mr - .. · - - :ttr-·--· .. :~ .. ----: · -·-·--· i·-·-·---w-----i~1!l1---11~1ur-·-.l1t .... ·-:.:.M1ia:-· · oo .:::.:::..iliiiii1t .... 11111r··---1rut"--·- r---· .. ·- !Alr-·-·--- ~~llm··-- .r----·- 11lilll!l~!lll·-11~1~11~:~· .. 1 -1 1 1: : : : : (102.o-11s. 01 ~EDIUM 
~HC.::~.=-:lf .. =~J[.:::.::.:.::..11J1[:=.:..il=.:::.:..~::.:::.:::.:.::Jlil!UC .. :.~j-C.:J :s: ....... c JL lk• 111.~ -- j,, .:IL ,;:; l~~:.:~1111c:=~-1J[:.::~~j:=.=::..11&1:.:.:::.~.=..i~l~ll..:..::::1:::.:::.::...-..:::Jli~ll~l~~L~llillimla1:.:.., ·1 n c __ .:: .. _,_,, ____ ,_,_,_, ___ ._: : : : : l SAND; UNOXIDIZED j none a 1 c' gray' v Ul"I i form. 
j s- m 1 1 1- l~rn H111rJ ... m:--.. --1·· ··-,-·---·11.. :~~ I · 1- ~I · 1~M~1~~~1' .. l(i! 1i 1~~· J..I i. I 

1 

· w=:::: 111:::==== ,:::::: ~,:::: ~::::: ~i::::: I~~===-~== r::::: :::: t ::: ; ::: l.11:::: ! ·::: t::::: i11===== ~i ::: f ::::: ~111f- 1 11ru]i I -· - :::-J l I: 
11::::: !111-:::: ~=:::: ,~:::: ~::::: ~1r-:::: a.,,::: !ll~i1111, :: ,::::: i111t== 11 .::: il!l~i-:: ~u~:::: ~1~::: .r::::: ~-:::: ~ili ::: t::::: ~1111~i1l: ib~I' ~fl111· l •. _ ~~l. ____ ,I ·--· 1: 
1t-----~t--·-1t---!1l1m---·-r·--~t-.. -·-·-1ru111---1 · 1 ·--1at--~ ·--ti --·-t~al -·-~Jfi-1111t·-:---it-·-11l11 ·--t .. --·--1igi 1~11;1 ·-1~l 1¥1"11-1 LL u t:IL iti. '9 :EMb n r9 1 : : 
~-----1 ---- ·----·-1111 ----1·-:-··--- ~---- .. · 11!11 ·---1 I . ... ---·- ilJl .. ---1 .._ __ ,_ I t--1 ! ---- i ---1------ ----1 Hi---- ----·-!I I ,,, lll~' 111~1u ! '""'"T-·-·----·-·"i -·-- i: : : : I 
··---- ---- -----' • .,,,,_., r-""'"'""' _,,,_.,_ H,, •---, ••. ·---•• '""'- --·• ·-- ··~--· •••••- r----- ,- ----. u•--•• '""'"'-"' , , . I - i ~ '. . ' ~ .. --··-!It ... -~ ... ~· .. --··- :l~i, ...... - ... -··-- .. ·- ~----·-1.11ll .. --•. I~ .. L .. 1~L .• 1l.c -·---· iJ ·-·- ~t ___ B:-··- ~-·--·-- E_ ... __ ~.'~·----I.· _____ 1~1".~. ~ 1.rn1~1 1~~ 1 _1 . J:.~l" : . . . . .. ' ~ ----- .111... ____ ,, _____ 1lfl~---- l·----- ~·-----1 Jjj~ ---11«. . .. ~--=-- Ul!L-- •-.--... ~~!. __ ~U---- n~\t __ ~----- ®...----· ~!~---- l-----1ri.~11~1ru1- ~,,~ ! . . ·-! 1 1 : : : : ! 
~·--!Ii---· -· -·-1==--l - -IS ...... <;'~ .1. .1._f-11-· l:-_.G l~:li!-11.Qi ·--IWIWl---·1---~r--UI-· .. - -~1~11~1 llw!lklil! -I i:1E1-·-l-----i----~~ 
·-----' ·----! ---- -·--- ----- ·-----6 --- ' - i ---·-I -·--:I ---- ) ·-- •' ----!ml!----· ~-----11·-·--- M---·- ____ .. ,. l~U~lil !M~I ~f!j! I -! I ! ..... ,-------------------------------------------i 
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MASTER FILE 

SAMPLE DH 
NUMBER NU~.BER 

16970 107 
16971 107 
16972 107 
16973 107 
16974 107 
16975 107 
1b976 107 
16977 107 
16978 107 
16979 107 
~5980 ~07 

16'381 ~07 

16982 107 
16'383 107 
Hi984 107 
16'385 107 
~6985 ~07 

15987 107 
1&988 107 
15'389 107 
16990 107 
19706 107 
t9707 107 

SAM PL~ 
I~TERVAL 

30-35 
35-40 
40-45 
45-48.5 
50-55 
65-70 
70-75 
75-80 
80-84 
84-89 
90-95 
'35-:00 
:;,00-105 

1Ci5-UO 
L0-115 
115-:20 
:20-~25 

125-127 
127-132 
132-137 
137-142 
142-143 
143-:50 

ST D G FORTY LEGAL COUNTY DRIFT ASSAY 
DESC TYPE FTG 

5. S L NE-SE 29 68 24 K DML. CLAVEY TILL 
5. S L NE-SE 29 68 24 K OML. CLAYEY TILL 
5. S l NE-SE 29 6B 24 K DML. CLAVEY TILL 
3.5 SL NE-SE 29 68 24 K Dfl!L. CLAYEY TILL 40-48.5 
5. S L NE-SE 29 6B 24 K D~il CLAY: GLACIAL LK 
5. S L NE-SE 2g 68 24 K RL. MED. TD C. SAND 
5. S L NE-SE 29 68 24 K RL. MED. ID C. S~D 
5. S L NE-SE 29 68 24 K RL. MED. TO C. SAND 
4. S L NE-SE 29 68 24 K RL. MED. TO C. SAND 
5. S L NE-SE 29 68 24 K RL. MED. TO C. SAND 
5. S L NE-SE 29 6B 24 K RL .. ~ED. TO C. SAl\D 
5. S L NE-SE 29 68 24 K 
5. S L tl!E-SO:: 29 68 24 K 
5~ S L NE-S:>29 68 24 ,~ 

5. S !.. NE-SE 29 68 24 K 
5. S L NE-SE 29 68 24 .~ 

5. S ~ NE-SE 29 68 24 K 
2. S L NE-SE 29 68 24 K 
5. S L NE-SE 29 68 24 ~ 

5. S L NE-SE 29 68 24 K 
5. S L NE-SE 29 68 24 K 
1.0 SL NE-SE 29 68 24 K 
7.0 S ~ ~E-SE 29 68 24 K 

RL. ~ED. TO C. SAND 
RL. ~ED. :o C. SAND 95-105 
RL. MED. TO C. SAND 
R~. :@. :o C. SAND 105-:H5 
R~. ~~D. TO C. SAND 
Rl_, ~ED. 70 ~. SAND 1l5-125 
RL. ;:, TG V. F. SAND 
~L. ~. iO V.F. SAND 125-132 
RL. MED. TO C. SAND 132-137 
RL. ,i::. iO V.F. SAND 137-142 
BEDROCK 
BEDROCK 142-150 

GOLD WT (g) WT (gl WT (g) WT (g) WT<gl WT (g) WT "/. 
GRAINS HMC FEED +lOFEED NONMAG MAG -63uit1 -63FEEO -63uM 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -l 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -l 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
0.0 12100.0 500.0 3.1 1.4 40.2 1173.0 3 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1. 0 -1. 0 -1. 0 -1. 0 -1. 0 6. 5 434. 0 2 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -t.O -1.0 -1.0 20.4 896.0 2 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -:;,.O -1.0 -LO -t.0 8.1 820.0 
-1.0 -1.0 -L.0 -1.0 -1.0 4.4 652.0 
-1.0 -1.0 -1.0 -1.0 -1.0 15.7 619.0 3 
t.O 29800.0 0.0 !99.3 41.5 -1.0 -1.0 -1 

-L.0 -1.0 -:.O -1.0 -1.0 5.8 :549.0 0 
9.0 27900.0 0.0 2l4.2 46.7 -t.0 -LO -1 

-1.0 -1.0 -1.0 -1.0 -1.0 5.5 1196.0 0 
5.0 1~200.0 200.0 145.7 24.8 -1.0 -1.0 -1 

-1.0 -i.O -1.0 -1.0 -!.O 39.3 714.0 6 
7.0 15100.0 
2.0 23700.0 
o. 0 15400. 0 

-1.0 -1.0 

o.o 155.7 27.3 19.7 61:.0 3 
0.0 180.1 40.4 57.5 898.0 6 
o.o 113.1 29.3 19.8 1159.0 2 

-1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -i.O -1.0 -1.0 -1.0 -1.0 -1.0 -1 

NO~MAGNETIC HEAVY lt1INERAL COfl4CE,\lTAATE (Piiill) 

SAMPLE 
NUMBER 
15973 
16982 
16984 
lf/386 
i5988 
1698'3 
15990 

AU NA CE 
PPB '/. 
10 0.14 798 

110 0.26 202 
60 0.28 214 
84 0.26 161 
48 0.34 183 
6(1 0.24 255 
39 0.21 270 

CR 

G60 
360 
320 
330 
300 
320 
340 

MN FE 

E.500 24.50 
'3900 24. 60 
'3600 21. 00 
8800 19. 10 
8400 17.10 
9700 18.30 

10000 18.90 

co 

t,5 

100 
BG 
72 
63 
71 
79 

~ABNETIC HEAVY MINERAL CONCENTRATE (PP~) 

NI 

110 
140 
130 
130 
130 
140 
130 

CU ZN 

iOO 210 
65 t20 
bl 130 
60 140 
56 140 
70 150 
65 130 

SAMPLE MGO TID2 CR NI CU ZN SE MD AG PB WT 
l'tJMBER 
16982 
16984 
16986 
16988 
1698'3 

'/. 
1.000 
0.880 
0.880 
1.100 
0.860 

" 5.30 1000 
5. 8-0 1300 
5.50 1300 
6.00 1500 
5.30 1400 

110 26 340 -1 
130 30 380 -1 
130 24 410 -1 
130 21 460 -1 
130 22 390 -1 

-1 0.5 13 
-1 0.5 18 
-1 0.5 14 
-1 -0.5 16 
-1 0.5 16 

g/kg 
1.4 
1. 7 
1.5 
1. 7 
1. 7 

ZN2 

0 
0 
0 
0 
0 
(I 

0 

AS SE 

72 -22. 
30 -11 
15 -iO 
11 -10 
11 -10 
16 -10 
13 -10 

MO AG 

15 0.5 
5 -0.5 
6 -0.5 
5 -0.5 
G -0.5 
6 -0.5 
7 -0.5 

AG2 SN SB 

0 -10 i.9 
0 -10 -0.4 
0 -10 -0.4 
0 -10 0.7 
0 -10 -0.3 
0 -10 0.4 
0 -10 -0.3 
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BA 

2500 
-300 

100 
-300 
-200 

100 
-200 

LA HF TA W 

437 260 7 BO 
120 49 6 -10 
116 50 4 -10 
94 40 

107 4B 
135 65 
153 71 

4 -10 
6 -10 
5 -10 
6 -10 

WT '/. WT '/. 
+10 SAND 
-1 -1 
-1 -1 
-1 -1 

REMARKS 

4 93 SI[-63J=40-48.5 
-1 -1 
-1 -l 
-1 -t 
-1 -1 SIC-63J=70-80 
-1 -1 
-1 -1 SIC-631=80-89 
-1 -1 

-1 

0 -l 
-1 
0 -1 

-1 :;r c-sJJ=110-:20 

SIC-63:=120-:27 
0 97 
0 94 
0 98 

-1 -1 

-1 -1 

PB BI TH u 

~5 -2 170.0 27. 7 
12 -2 33.0 12.4 
12 -2 29.0 3.6 
15 -2 25.0 6.1 
16 -2 27.0 5.7 
19 -2 35.0 6.2 
11 -2 39.0 8.7 

wT ASSAY 
g/kg WEIGHT 

0 3.63 
7 146. 00 
8 158.00 
9 106.00 

10 110. 00 
8 130. 00 
7 87.00 

Appendix 8-7 C. 
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-63uM ANALYSIS (PPfi1) 

SAMPLE AU v CR MN FE co NI cu ZN AS SE MO AG CD SN SB TE w PB BI u WT Nt.Jt!IBER PPB ~ 
g/kg 

16973 -1 120 66 460 2.9 17 32 20 70 5 -1 3 -0.5 -1 1 -1 -1 -1 14 -1 2 34.3 
16975 4 140 110 560 3.9 24 48 35 97 5 -1 3 -0.5 1 2 -1 -1 2 21 -1 2 15.0 
16977 3 170 110 600 4.1 24 48 32 100 7 -1 4 -0.5 1 2 1 -1 1 19 -1 3 22.8 
16979 -3 120 120 570 3.8 22 47 47 280 9 1 a -o.5 1 2 1 -1 2 23 -1 3 10.0 
16980 -7 88 110 530 3.S 24 4b 43 240 5 -1 s -0.5 1 1 -1 -1 2 16 -1 -1 6.8 
16981· 1100 100 140 590 4.5 30 56 41 95 ~ -1 ~ -0.5 1 2 -1 -1 3 18 -1 -I '5.4 
16983 8 100 140 670 4.5 29 53 39 110 4 -1 5 -0.S -1 1 -1 -1 2 22 -1 -1 3.8 
16985 -5 110 180 810 5.0 35 69 37 89 3 -1 3 -0. 5 -1 2 -1 -1 1 18 -1 -1 4.7 

16987 15 140 180 800 5. 7 38 54 39 110 7 -1 5 --0.5 -1 2 -1 -1 2 19 -1 2 55.0 
16988 -10 120 150 690 4.7 32 45 31 120 4 -1 ~ -0.51 2 -1 -1 2 i6 -1 -1 32. 2 

16989 150 100 120 650 4.4 29 41 32 96 4 -1 4 -o.s -1 2 -1 -1 2 16 -1 -1 64.0 
16o/30 -2 100 120 690 4.3 29 45 28 66 3 -1 3 -0.5 -1 1 -l -1 2 lb -1 -1 17.1 

BEDROCK ANALYSIS (PPM) 

SAMPLE AU SB AS BA BR CD CE cs CR CO EU HF IR FE LA LU lt'IO NI RB Sri'! SC Sf AGR ~ TA TE TB TH SN w U YB ZNR ZR NUMBER PPB '/. " 19707 -5 -0.2 -1.0 540 11.0 -10 58.0 4.0 150 22 -2 5 -100 3.4 25 -0.5 -2 72 71 4.40 12.0 -10 -5 2.30 -1.0 -20 -1.0 7. 1 -200 -2 2.1 -5 -200 540 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN MN AS SNR LI BE C02 NA MG AL SI02 s CL K CA FEO NIR SR NB fl10R BAR TAR BI LOI FE NUMBER '/. '/. '/. " '/. 
19707 52 25 70 492 1. 0 -10 0 0 o.oo 0 0 0.00 o.o o.oo 0 0 0 o.o 0 0 0 0 0 o.o 0 o.oo 0 
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Appendix 8-SA. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-108 
~----~--~-------

Dr i 11 in g Completion Date 12 ----------------
LOCATION (see map at right) 

S-T-R NW!-NE*-16-69N-24W 

County Koochiching 

Quadrangle ~-E_r_ic_s_b_u_r_g __ NW ___ 7_._5 __________ ~ 

Regional Survey Area Littlefork --------------------
HOLE PARAMETERS 

Surf ace Elevation 1117 ft. 

Total Depth 142 ft. 
--------------------------~ 

Elevation, Top of 
Precambrian Bedrock 985.5 ft. 

~---------------------
Dr i 11 in g Method ___ R_o_ta_s_o_n_i_c ____________ ~ 

Sample Diameter __ 3_. 5_1_· n_c_h ___________ _ 

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 

1129 -- ---------

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-93 Des Moines Lobe 
Gl. Drift 

93-131.5 Rainy Lobe 
Gl. Drift 

131. 5-142 Bedrock 

A -63 microns fraction 
B = Heavy Minerals, Nonmag 
c Heavy Minerals, Mag 
D Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

G 

G 
G,H 

Subsamples 
Te ted 

A,B,C 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Tonalite grading toward granodiorite 

H 
I 

S ignif ican t 
Geachem 

les 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Thin Section Description (or number): #19708 at 132 ft. Compare with #19709. Tonalite 
grading toward granodiorite. Estimated mode (volume%): Plagioclase 9 68; Quartz, 20; 
Microcline, 7; Biotite (green), 4; Epidote, Tr to l; Apatite, Tr; Muscovite, Tr; Calcite, 
Tr; Chlorite, Tr; Opaques, Tr; Zircon, Tr; Sphene, Tr. Nonfoliated, medium-grained igneous 
rock. Plagioclase is patchily saussuritized (sericite +calcite ± epidote). Minor quartz 
myrmekite in plagioclase. Biotite is green and slightly altered to chlorite, forms ragged 
decussate masses interstitial to feldspar grains. (by T. Boerboom, MGS) 

16898CP 
-Em 
-900 
-90l! 

~3CP 

-905CP 
-906 
-907 

3 

E ER l E E EP 
(SEE LEGEND IN APPENDIX) 

CIVERBlEDEN OOillUIJ ~ lUHTED LAOORATOOV SAffl.E llJ6 

WEIGHT (GAAtfS DRY> Dm:RIPTION 

CLAST 

TABLE HO TABLE reiru 
SPLIT DHPS FEED COC 

tf. I. CONC. NOO t«J. OlC: SHE X SIU SD sr CY COLOR 
UGHTS TOTAL HA6 HAG IJ. G. PPB 

15.2 0.5 14.7 108.1 103.2 4.9 
7.6 0.4 . 1:1. 124.0 108.5 15.5 
B.7 0.3 8.4 101.6 98.3 3.3 
7.0 0.0 7.0 214.6 167.0 

21.4 4.6 i6.8 289.4 204.3 85.1 
16.0 4.1 1L3 231.5 142.6 88. 9 
9.7 3.0 6.7 279.8 235.5 44.3 
1.0 s.o 2.0 181. 1 158.3 22.B 

I PANED 
YIN DJAtETER THKOO'l::SS 

16898 N NO VISIBLE OOlD 

H Nil VISIBLE GOlD 

-900 N NO VISIBLE GOU> 

~901 N Ml \I KS UlE SOLD 

~903 N 125 l 200 31 t 

-9'00 N NO VISIBLE OOlD 

VIS GR lSOT SDCY 

3. i. 7 0 NA p 40 30 30 NA 
10.3 5.2 0 NA p IO 20 70 NA 
n. 2 2.1 0 NA p 15 10 75 NA 

42.0 5.b 0 NA TR NA NA NA NA 
70.9 14.2 1 88 p 70 lO TR NA 
76.4 12.5 0 NA p 60 40 NA NA 
37.4 6.9 0 NA p 30 70 NA NA 
19.2 3.6 i 1 p 30 70 NA NA 

ffe\BBRA!ED IRRE6ll.AA DELICATE OOH 
KAO 

1 P 1 P T P TOTAL 6HS 

TOT/t. 10.9 

u v 
s F 
s F 
s " u y 

u y 

u v 
lJ y 

CALC 
ASSAY 
PPB 

v 
y 
y 
v 
y 
y 
y 
v 

y B B 
y B BN 
y El B 
y B B 
y B B 
y B B 
y GEi SB 
v B El 

Hll 
SAND 
SAitID 
SAND 
Hll 
Hll 
Hll 
Hll 

-906 y NO V 1S l BlE GOLD PYRITE 

-901 '{ x 25 



BE 
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S\MtARY Cf 6. "°ER LOG OB-108, ROTASONIC CORE 
( IN PO ~ M H IN -63 MICR~ JC IN MG FRAC J -6J t(}N ~ MAG 

NON MG -63 HMC 

,-A~x~;L~J-; A~~ ~ti _ _] __ A~ • AiW ~_]L A~ 11 x, A~~ ;~~ I al~~ _JLI 
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L - - - - - !. - - - - - L - - - - - L - - - - - L -· - - - - L - - - - - L - - - - - L - - - - - ~ - - - - - L - - - - - ~ - - - - - L - - - - - !.. - - - - - ,_ - - - - - L - - - - - ~ - - - - - L - - - - - ~ - - - - - L - - - - - L - - - - - I 
I- - - - - - ,_ - - - - - !- -· - - - - ,_ - - - - .. \,. - - - - - I- - - - - - !.. - - - - - ~ .• - - - - 1- - - - - - ,_ - - - - - ~ - - - - - i- - - - - - ~ - - - - - I- - - - - - I_ - - - - - I_ - - - ·- - :- - - - - - ~ - - - - - L - - - - - !- - - - - - I 
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MASTER FILE 

SAMPL~ DH 
Nl~BER NUMBER 
16888 108 
16889 lOB 
16890 108 
16891 lOB 
16892 108 
16893 108 
16894 108 
16895 108 
16896 108 
16897 108 

168'37R 108 
15898 108 
168'3'3 108 
:6900 108 
13838R 108 
16901 108 
16'302 108 
16903 108 
16'304 108 
16905 108 
16906 108 
16907 108 
19708 108 

SAMPLE 
INTERVAL 
6-11 

26-31 
31-36 
3S-41 
41-46 
4S-51 
51-55 
55-61 
61-66 
66-71 
66-71 
71-75 
76-81 
84-89 
84-89 
%-100.5 
100.5-106 
106-111 
11Hi6 
116-121 
121-126 
126-131. 5 
132-142 

ST D 8 FORTY LEGAL COUNTY DRIFT ASSAY 
DESC TYPE FTG 

5. S L NW-NE 16 59 24 K DML D-AY: GLACIAL LK 
5. S L NW-NE 16 69 24 K DML. CLAYEY TILL 
5. S L NW-NE 16 69 24 K DML. C~AYEY TILL 
5. S L NW-NE 16 69 24 ~ DML. CLAYEY TILL 
5. S L NW-NE Hi 69 24 K DML. CLAYEY TILL 
5. S L NW-NE 16 69 24 K Dr.L. C~AY£Y TILL 
5. S L :\W-NE 16 69 24 K D:vlL. C~JlYtY T:LL 
5. S L NW-NE 16 69 24 K 
5. S L NW-I\£ 16 69 24 K 
5. S L NW-~E l6 69 24 ~ 

5. 0 S L NW-1'£ 16 6'3 24 r< 

5. S L ~W-Nc 16 69 24 K 
5. S L NW-NE 16 69 24 K 
5. S L NW-NE 15 69 24 K 
5. S L NW-N£ 16 69 24 K 
4.5 SL Nw-NE 16 69 24 K 
5.5 SL NW-NE 16 69 24 i< 
5. S L NW-NE i6 69 24 K 
5. S L NW-NE 16 69 24 K 
5. S L NW-NE 16 69 24 K 
5. S L NW-NE 16 69 24 K 
5.5 SL NW-NE 16 69 24 K 

10.0 SL NW-NE 16 69 24 K 

DML. CLAYEY TILL 
DML. Ci..AYEY TE.L 
DML. CLP.YEY TILL 
D~L. C~AYEY TI~~ 

D~L. cuw::Y TI~ 56-75 
DML. ~ED. 70 C. SAND 76-8: 
JML. CLAYEY TILL 84-89 
DML. CLAYEY TILL 
RL. ~ED. :o C. SA~D 96-100.5 
RL. SANDY GVL. TILL 
RL. SANDY GVL. TILL 100. 5-111 
RL. SANDY GVL. TILL 
RL. SANDY GVL. TILL 111-121 
RL. SANDY GVL. TILL 121-126 
RL. GVL. SAND 126-131.5 
B~DiOCK 132-142 

GOLD WT (gl WT (gl WT (g) WT (gl WTlgl WT (g) WT "/. 
GRAINS HMC FEED +10FEED NONMAG MAG -63uM -63FEED -63uM 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 
-1.0 -1.0 
-1.0 -1.0 
-LO -1.0 
-l.O -1.0 

0 0 
0.0 15200.0 
o.o 7600.0 
0.0 8700.0 

-1.0 -1.0 
0.0 7000.0 

-1.0 -1.0 

-1.0 -i.O 
-1.0 -1.0 
-1.0 -1.0 
-1.0 -1.0 
-1.0 -1.0 

0 0 
500. 0 3. 2 
400.o :o.3 
300. 0 1. 2 

-lnO -laO 
OuO 42a0 

-1.0 -1.0 

-1.0 -1.0 -1.0 
-t.O -1.0 -1.0 
-1.0 20.: 1106.0 
-1.0 -1.0 -1.0 
-l.0 1'3.1 1343.0 

0 0 0 
1.7 i7.0 830.0 
5.2 15.0 643.0 
2.L 23.2 613.0 

-1.0 22.0 506.0 
5.6 23.4 728.0 

-1.0 32.5 ~188.0 

-1 

-1 

2 
-1 

1 

0 
2 
2 
4 
4 
3 
3 

1.0 21400.0 4600.0 70.9 14.2 24.0 695.0 3 
-1.0 -1.0 -1.0 -1.0 -1.0 27.2 842.0 3 
0.0 16000.0 4700.0 76.4 12.5 23. i 393.0 G 
o.o 9700.0 3000.0 37.4 6.9 34.8 719.0 5 
1.0 7000.0 5000.0 :9.2 3.6 17. 7 630.1) 3 

-l.O -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 

~ONMAG~ET:C HEAVY MINERAL CONCENTRATE (PP~l 

SAMPLE 
NU;"11BER 
16898 
16899 
16'300 
16901 
16903 
!6905 
16906 
16907 

AU NA CE 
PPB '/. 
-32 -0.05 780 
i.20 -0.05 704 
-38 0.10 864 
33 0.18 301 

140 0.18 333 
-19 0.21 297 

54 0.32 489 
-16 0.24 187 

c~ 

540 
650 
680 
290 
210 
220 
320 
200 

1".N FE 

7000 30.20 
6700 32.50 
6400 29.40 
7700 19.60 
8500 21. 50 
9000 20.20 
8900 27.90 
9800 1'3.60 

CO NI ell 
'.J 

83 220 150 2:0 
i30 :20 110 250 

Bl 120 130 300 
130 200 120 120 
190 280 200 120 
190 310 220 120 
250 290 180 130 
170 280 210 100 

li\AGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

SAMPLE MGO TID2 CR NI CU ZN SE MO AG PB WT 
NUMBER '/. '/. g/kq 
16900 0.410 1.30 1100 150 24 200 -l 4 -0.5 -1 0.2 
16903 1.300 1.70 1800 230 45 260 -1 -1 -0.5 -1 0. 7 
16905 l.JOO 1.70 1800 270 78 280 -1 2 -0.5 -1 O.B 
16906 1.600 1.70 1700 260 37 310 -1 1 -0.5 -1 0. 7 
16907 1. 700 1.70 1100 310 120 270 -1 3 -0.5 -1 0.5 

z.~2 

0 
0 
0 
0 
0 
0 
0 
0 

AS x MO AG AG2 SN SB 

110 -19 21 -0.5 
gs -11 

110 -20 
11 13 
37 -14 
28 -10 
34 -10 
37 -10 

20 -0.5 
27 -0.5 
7 -o. 5 
a -o.5 
7 -0.5 
6 -0.5 
7 0.5 

0 -10 1. 7 
0 -10 1. 7 
0 -10 2. 2 
0 -10 2.0 
0 -10 0.5 
0 -10 -0.4 
0 -10 0.4 
0 -10 -0.4 
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BA LA 

3300 
2200 331 
2200 434 
500 149 
300 192 
200 180 
100 278 

-300 107 

HF TA Iii 

200 -1 -10 
140 B -10 
210 10 -10 
33 4 -10 
4B 5 10 
42 4 -10 
62 5 -10 
21 6 -10 

WT'/. WT"/. REMARKS 
+10 SAND 

-1 -1 
-1 -1 

-1 
-1 -1 
-1 -1 
-1 -1 

-1 -1 
-1 -1 SIC-53J=51-5~ 

-1 -1 

-1 -1 SI[-63J=61-7t 
0 
3 
5 
3 

0 

0 
95 
93 
93 
-1 
'37 
-1 

21 76 
-1 -1 

29 65 
31 54 
71 26 
-1 -1 

PB Bl TH u 

27 -2 170.0 19.5 
37 -2 i80.0 17. 7 
39 -2 200.0 23.3 
23 -2 30.0 7.0 
21 -2 41.0 1:.4 
lB -2 40.0 9.0 
22 -2 61.0 14.6 
13 -2 22.0 6.1 

WT ASSAY 
g/ti.g WEIGHT 

0 3.16 
1 7.42 
0 2.52 
5 30.80 
3 51. 50 
5 51. BO 
4 26.90 
3 14. 50 

Appendix 8-SC. 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

SAMPLE 
NUfilBER 
Hi895 
16897 
16897R 
16898 
16BS9 
16900 
13B3BR 
16901 
16902 
16903 
16904 
16905 
16906 
16907 

AU 
PPB 
-1 

0 
-1 

-1 

-1 
-1 
-1 
-1 
-1 
-1 
-1 

v 

150 
160 

0 
170 
160 
180 
190 

91 
86 
92 
83 
84 
87 

:i10 

-63u~ ANALYSIS (P9Ml 

CR ~N FE CO NI CU ZN AS SE ~O AG CD SN SB TE W PB BI 

98 630 4.1 
98 640 o.o 
68 0 0.0 
98 630 4.2 
98 620 3.9 

100 670 4.3 
110 590 3. 9 
120 570 3.9 
120 620 3. 7 
120 610 3.8 
120 620 3.6 
130 710 4.4 
120 640 3. 7 
no 740 o.5 

~ 

25 49 30 99 
23 44 28 92 
0 0 0 88 

9 -1 
9 
7 

23 46 29 98 10 2 
23 45 28 96 10 2 
25 48 31 110 11 3 
21 47 30 100 g 
27 52 35 60 3 -1 
25 47 28 55 2 -1 
25 48 31 54 2 -1 
25 45 29 47 2 -1 
26 46 31 63 2 -1 
26 47 31 57 3 -1 
34 75 63 85 3 -1 

4 -0.5 
4 -0.5 16 
3 -0.5 

2 -1 
2 -1 -1 

2 -1 0 
4 -0.5 1 2 -1 -1 

4 -0.5 1 2 -1. -1 
4 -0.5 1 2 -1 -1 
5 -0.5 -1 2 -1 -1 
2 -0.5 -1 -1 -1 -1 
2 -0.5 -1 l -1 -1 
2 -0.5 -1 1 -1 -1 
2 -0.5 -1 1 -1 -1 
3 -0.5 1 -1 -1 -1 
2 -0.5 t -1 -1 -1 
4 -0.5 1 1 -1 -1 

21 -1 
16 -1 

0 0 
18 -1 

20 -1 
17 -1 
15 -1 
11 -1 

-1 17 -1 
-1 13 -1 
2 15 -1 
3 24 -1 
3 14 -1 
6 17 -1 

BEDROCK RNALYS~S IPPMl 

U WT 
g/kg 

4 18. 2 
3 14.2 
0 0.0 
3 20.5 
3 24.9 
3 37.8 
3 43.5 

-1 32. 1 
-1 27.4 

1 34.5 
1 32.3 
4 58.8 

-1 48.4 
28. 1 

SA!l!PLE AU SB AS BA BR CD CE cs c~ co EU HF B FE ~A LU MO NI RB s~ SC SE AGR NA ""A E -:-B 7n SN ti u YB ZNR E 
NUMBE~ PPB ~ ~ 

19708 -s -0.2 -1.0 1900 -s.o -rn 120.0 i.o -so -10 -2 3 -100 L4 56 -o.s -2 -so 30 5.-::10 &.2 -:o -5 3.41) -i.o -;~o -:.o s.s -200 -2 o.6 -5 -200 -soo 

SAMPLE 
NUMBE~ 

19708 

CU PB ZN MN AG SNR LI BE C02 
'/. 

20 15 42 302 1.2 -10 0 0 o.oo 

BEDROCK ANALYSIS (PPM) CONTINUED 

NA MG AL SI02 S CL K 
'/. '/. 

0 0 0.00 o.o 0.00 0 0 

CA FED NIR SR ~B MOR BAR TAR BI LOI Fe 
'/. '/. 

0 o.o 0 0 0 0 0 o.o 0 0.00 0 
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Appendix 8-9A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-109 

Drilling Completion Date 12/17/85 
~~~~~~~--

LOCATION (see map at right) 

S-T-R SE!-SE!-16-69N-23W 

County Koochiching 

Quadrangle Ericsburg 7.5 
~~~~~=-~~~~~~~~~ 

Regional Survey Area 

HOLE PARAMETERS 

Surf ace Elevation 

51 ft. 

Elevation, Top of 
Precambrian Bedrock 

Littlefork 
--~~~~~~~~~ 

1158 ft. 

1113 ft. 

Drilling Method Rotasonic 
~~~~~~~~~~~~-

Sample Diameter 3.5 inch 
~~~~~~~~~~~~-

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 

.... ...,.._ - -I- ........ -"" 

-__._=--- .... -- ------- -
.;,,... ----
. --
--- -Id> 

I -
____ J __ -__ 

I .:.-· 
I Il-

l '!--

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-45 Des Moines Lobe 
Gl. Drift 

45-51 Bedrock 

A -63 microns fraction 
B Heavy Minerals, Nonmag 
c Heavy Minerals, Mag 
D Sluice Box Composite 

BEDROCK 

Library 
Samples Subsamples 

Available Tested 

G A,B,C 
G,H I 

E Skeletonized Grab Sample 
in Core Box 

F Interval Cuttings in Bucket 
G Core 

Significant 
Geo chem 
Samples 

H Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Principal Rock Type: Sillimanite-Bearing Hornblende-Biotite Paragneiss 

Thin Section Description (or number): #13872 at 50.5 ft. Sillimanite-bearing hornblende
biotite paragneiss. Estimated mode (volume%): Plagioclase, 38; Quartz, 35; Biotite, 18; 
Hornblende, 7; Calcite, Tr to 1; Apatite, Tr to l; Sillimanite, Tr; Opaques (pyrite), l; 
Zircon, Tr. Rock is medium-grained (up to 1 mm), sillimanite-bearing gneiss. Biotite and 
hornblende are well foliated; quartz and twinned plagioclase are clean and granoblastic. 
Small amounts of sillimanite occur within plagioclase grains, and calcite occurs as a 
clean, granoblastic mineral of similar habit to quartz and feldspar. (by T. Boerboom, MGS) 
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HEAVY MIN L ONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBmDEN DRILLIN3 HANA6aEN1 LUUTED LABOAATORY SAtl'lE LOS 

SArfl..E WEIGHT <KG.NET> WEIGHT CSAAHS DRY> AU DESCRIPTIOO a.ASS 
NO. :::::::11 ::--=.:::.::::.:.::.:::::::.::::=.= =====- ==:=c== =========== ====-=:: --=== --::::......,. =-==re:::::or:r""' 

H. I. CCH: CL AST MATRIX 
========----= ====~-== ==---====== 

TABLE +10 TABlE TABLE 11. I. CONC. NON tll. CALC SIZE l SIU SD ST CY COL.OR 
SPl IT CH I PS FEED CCN: LIGHTS TOTAL HAG HAG V.G. PPB --

VIS 6R LS OT SD CY 

16965CP 22.1 0.6 21.S 116.8 123.1 3.7 2.5 1.2 0 NA p 5 50 45 NA u y y y B B TILL 
-9b70' 26.4 0.5 25.9 92.2 89.3 2.9 2.0 0.9 0 NA p s 10 85 NA s F/H y y B B ~CLAY 

-968 12.2 0.5 11. 1 178.5 171.4 7.1 5.0 2.1 0 NA p 5 10 85 NA s F/f'I v y B B SANDW..AV 
-969 10.1 0.3 9.8 83.2 81.3 1. 9 LS 0.4 0 NA p s 10 B5 NA s F/l'I y y B B ~y 

60lD a.ASSIFICATllJ\I 

ABBRADED I RR£6ll.AR 
SAHPl£ I Plff£0 ====== ===-----

Y/H DIMTER THIOOESS T p T p 

D£LI CA TE NON 
=== HAG 

T P TOTAL SHS 

CALC V.6. 
ASSAY 
PPB REHAAl<S 

16965 N t'1 vm BLE SDU> 

-967 N t'1 VISIBLE oo..D 

-968 N t'1 VISIBLE 6!l.D 

-969 N NJ VIS I ElE 6a..D 
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SIJl'lMY If' 6. EER L06 CIH09, fllTADIC CORE 

C IN 0 A lfC JC 

l° l° ~ A= ~ A~ A~~ 

IN -63 MIC~ JC IN MG FMC J -63 PO ~ ~ 

A100 "10 AlO "JOO "10 "500 "SO "100 ~- ~ "100 ~ "2 
Ni Sb Mo Zn Fd Ni Pb Mc . ·r; . ·~ a/kg a/kg g/kQ 

_____ I~----- L _____ [ _____ [ _____ L _____ L _____ !. _____ !.., _____ [ _____ L _____ :., _____ :_ _____ ' 
----- L----- !_ _____ L----- L _____ t,. _____ L----- L----- L.----- !,. _____ : ______ L.----- L _____ 1 
----- ------1------ !..----- i------1------1------1------1------1------1------1------1------1 
----- !------ ~----- ~----- !------ f------ ~----- t------ ~-----1------1------ !------ i------ l 

~::::: t::::: t::::: ~::::: ~::::: t::::: t::::: 
!------ ""----- :------ !------ i------ "------ ~-----

I I I I ; I I I 

j------ r----- ----- i------ .------ ----- ----- ----- r----- r----- 1------ i-··---- ----- ~------ i------ ~----- r----- r------ ----- r-----1 
t::::: ~:::::: ::::: ::::::: ~===== ::::: ~===== ::::: t::::: t::::: t::::: t::::: ::::: ~===== ~::::: ~::::: :::::: t::::: ::::: t::::: ! 
!.----- , ______ _. ______ !------ : ______ i------1---- -- ;.. _____ :------!------Joo-----, ______ '·----- '------1------ i------ !- ----- \..----- i------ ~----- \ 

~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ! 
!I~ ·i Mmr-bl I I I I I I I I I I I I I I I 
itnc::: 1c::: 11111::: II[:: 11111c: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c:::: c::::: c::::: c::::: c:::: 1 
~1L--- l.----ilmla---11dl.-- ~IQ!l.. __ 1.. _____ ~----- L----- L----- L----- L----- L----- L----- L ____ L_ ____ l----- L----- L_ ____ L---- l-----1 
~~!----t----1---:!·-- .!Rn---~-----~-----~-----.' L L .. ~----- ~----- ~----- \.-----i-----1------t:---- ~----- t----- I .!' :' : . 8--!K&U ,_ - '.w--!:S/C 20-24•iiwwt I ! I ' ~ I 
!~It----!----- !Miii--- :iqlr-- ~~t---.---;a---- !-~----~lll!F-"':lf---.--- r------ ~----- ------ +----- +----- ~~it----1------t-----! 
:~1~--·-- :!t----1----·1 · r--- 1~uB--- ---1lllt---- ,a-- :st-------- ii---, . --- i------ t----- :------ 't----- ,t-----161!1---- r----- ~-----j 
.1J•---- ru-----, ; --- · .. ·•'---:~mu---· --- 'Rjrij---- :HllUll·-- Jt---- !" .. rt-· j --- • ---r----- j----- r------ "'----- t·---- :lit.Ht----i------ ;----- ! iil:I. ____ tL---- --- ' -- iRill.lllL__ --- Jll!ll---- .~-- ---- -- --- --- ------ ------ ______ 1 _____ ----- l!ii:L.--- ------ !!. ____ _ 

WYaL-_ :fa ____ :um---11~---:&iL--- ~flc ___ /oo[J.L-J:----•--1---ii ___ L_ ____ ~----- ~----- L ____ {_ ____ ~----l _____ ; ______ ; 
~ills.--- ;!liJ---- ~Ii--- !iill':!ti~-- .llali.---- a1G---- :!Viii---- H--- · m . .. tll!lf.--- :------ i------ '.------ ~----- ~----- i\i---- i.----- i------1 
1nF:;i~F-I 'Ill"' 11 ·~·· ;'" .ti''·· ..J•"'· /C .r..,;c:- "'"ll•-:2 i , , ; L , .tr.:.1 . 1 1 
41' . .,'t r-- ·l!I ---- /1 --- ;, , '"."-- -1 --- ' ---- ·)i1• --- 11~1. - ,.~ . G:;::) 7 ..:J• iigJI· --- ------ :------ r----- '., ----- ~----- ~q;. ~I---- r------ ;·-----; 
llll -- i . ---- --- !1., -- ·qi --- : I ----ii --- : --,W=---- HGjlftll-:- ;!IDff..--- .. 1 --- ,------ ~----- ,----- ~----- '~-----1~---- ;-----,-----I 
;:11: !. 1 :I Ir---;~ ~ ·~I! t". -;S/C 30-3Sr- ii I ' : r--~~<1 I ! : :.lh -- j ---- f --- • I :it-- jiJ: --- id:t --- !I" --- ii"' • _ _..i~i,ij lJI~ t:i --- :------ :•-•••- r----- i'----- ;t----- t.~~---- ,------ ------, JI, I J,; ~ a: :;+11 "' • . • ~ ~'· I ~ltiil:I '"1t I ' I J :1 JJI" • . .,.,,.,,...-- .,~----11~11;;--- :~· 11r-- ~· ~11---- ~r--- llfEll~--- ~~1· --1----- !WI" --- !ll;Jl ____ "llM ___ r----- ------ ;··----- ·[ _____ .r·----- ::u1~---- ;----- :------: --t--- ~~·Jt---' !Wil"·--. 1, .,___ . 1---- ;Lil---- ::ii!f.!' -- ----' '. --- ·llij ·--- tjf. --- :------ ------ ·----- ----- ·t----- -lll·~---- ~----- --------; ----mn.--- 11 lt!Jii~-- ' --- --- : · ___ ; '' .. .!!--- i ---- ! !Q! --- ij! ___ !il. ___ L----- :_ _____ :._ _____ :!.-----; ----- 6!!~---- L---- '------ ! 

,!J. ·1•,r,11: ''B'lt_ __ . r j': ' " ... 1111' :llL_, !k~ ~ ·. ' ' i ~ I I . 11 --'lr.11 -: ....-: · fl----.., i:l---"j I , ...---. 

- i!U·----~ - .~l ..• -- --- ~ ---- ! ---- !t~ ·--- L---- --- ---- ...!9---- :------ ;..----- !------ *----- f.-----' ' --l----- u----- j 
- I ---- i!il!I" - !a!5 ·~-- ,fW --- 1lt----: 11.____ ---JS /C 3 S-40!; ~--- ;------ !------- r------ 1~----- +----- $! ' -- ----- ~-----[ -1----·- ~11l-- lll1l---11t---- ~ ---- . --"11f··--m---, _____ , _____ ~----- ~----- :1----- ml=-- I- ---- i-- --- i 
~----·. -~ .•.. -- ----1r---- !IC:.:--_m•--:r----. I ---1 ---- . . --- ,------ i------ :-----1-----r----ir-- r-----1----- i 

" " ur •. ' . i!J1,['f~C:::::~illiC': . a---~-----'------!_ _____ t_ ____ ! ----- ~j ____ i ______ : ______ : 

!M. !Jl!L ___ !ltl.---B----!IUl.-JS /C 40-451 --- L _____ (.. _____ ~----- ~----- l---.,.- --- l..-----L-----1 
·--5---- ill!!lilil~ ~a!M !211----1--- Bli----.---.ra=----:!~ ·--- ~----- ~----- l------ ~----- '------ •--- t------ !------! 
!Ii~ --1----- i.,~ Jt1---- ---4!!----~ --t----s--- •---~ --- ~----- ~-----:------ ~----- t-----m--- !------ :------! 
~ : : : fl ;fr.II : i'11711 ; ~ :... I l ! } I • ! ~ ; 

~~~~~~ ~~~~~~ f ~~~~~ ~~~~~~ ~~~~~~ f:~~~~~ ~~~~~~ f:~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ f:~~~~~ ~~~~~~ l~~~~~~ f:~~~~~ ~~~~~~ ~~~~~~ f ~~~~~ ~~~~~~ i 
' I I I I I I 1 I I i I j i f I I 

!------1------i------ ~----- 1------ ~----- ~----- ~----- ~----- ~----- ~----- ~-----1------ !------ !------ !------1------1------ !------ !-----
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1------1------1------ i------1------ i------1------1------i------t-----1------ ~-----!------ r------ r-----1------1------1------ ~-----;-----
~-----r----- ;----- r-----i------ i------1------ i------i------ t ----- r----- i------t-----t----- r-----i------ i------ r-----r----- r-----
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OB .... 109 

(FEET) + 
-::JDES 
-1·--

INDic:Afflb LIOO..OOV Lloo..oaIC DGCRIPTIONS PHD/OR ~RMS 
MO I INES(~··)':.~ I !/,'/.',.~,,~1~~~~~~~~~~-----~~~~ 

-1 

s ~ 
I J,<>'~"·<>l (0.0-38.0) CLAVEY TILL•OUDIZED to 
I l .. ;~,:~~';.:-J 21,UNOXIDIZED bllo..111nc{r chy1y,1l c:ilc to 
I : ::~·- ::.:·- )- ~~ 2 cak to IOd cak ,-26, qui t1 c:ilc: 
! !--:'.::-:>< ... ~ 26-38·12.S-24 10ttlil'.'g y1llo.. w/gray _, 

I -j 1 ! >· > <~- ':~ strea~s, Mn or Fe starn1;gypsua crystals 
I I:...: .. ?<·:~<3 HSOC 14/gray 10ttle;uost grains are ls. 
I ,-. _,. .. ,..,- . ·~ 

I, I :.~·· ,.~ .. ,.~·· ~·] 10 -l 
-l ·'' .... _., .=I 

I I ~..:·, ;~·, >· ~~ 
I I ..... ,. .... ,, .. 

I:,:··~~~~~ _,_... ______ --·~ .,~ .,·;._ ---~ 

I-;.,...: ... ...:., "..:. 
I ::,: .. ~-.. j,-·. ~~ 

_; 

-i 
15 

-t 

j I 
20 U..69651! f0l 

j I 

.~ .~ .:-.. .~ 
I":--. ... ,":-...~ 
I ~~~ ~~~ ~~~ >l , ,., ,.,, ··:-.. ,·~ 

25 

.-1,-1 • .:11_, 

:3::; 

~[I 

45 

5!J 

-r 

_J 
-l 
~ 

1 ..; .. : .·;.~ .• ~ ... --·~ 

\~~~~1~ 
~ _:_ !HH 

!JL 6 9 ·15 8 jl '421' I .................. ·';....' ---------

'!J.696? 1!~ ,-

' ·: , 1-· -· :·.: .. -:: ..... ~ . ._-~ (38.0-39.Sl MEDIUM SAND;UNOXIDIZED;zone 
-i ! ~~ Nithin ~ill? lots of ls grains,crumbly,acar 

,___....,,....,,..._................,: ..--. ... ·~·· ,·~" ... ::·..-a no bedd1ng,c:alc. 
1169 6 9 11 illdl i i .. ·:~ ,·:~ ..-:." .··~ ·---·----
-! '1 - i ~:~ ~:~ ... ;~~: ~;~ (?3, 5-45.0l CLAVEY TILL;UOOXIDIZEDl•as above 
-l I 1 ... ::" ,{·· ,·::·· ,.3 v clayey w/1110St ly ls peos i44-45 ca c sandy 

. ::· ..... " lou beds in till prob inclusions, few acre 
-J ! ;·: ... ,:·~ . . pebs at base. 

I ;·:, ;.:. .. 

-i.:il._,_3 ........... :B_?_2_,ii ::< >:: (45. 0-51. 0) BEDROD<1SILLIMANITE-BEARIN6 
----.: i . ::< .. >:: HORNBLENDE-BIOTITE i'ARAGNEISS•w/ftw c11 Nida 

. I ;< .:·:. quartz-rich zonu•tr sulfides 1 (see thin 
-1 I section dascripti6n by T. S. BOERSOOM), 
-I 

-i 55 _J I 

Appendix 8-98. 



MASTER FILE 

SA,'11PLE Drl 
NUMBE~ NUMBER 
1&%3 10'3 
15%4 109 
16%5 109 
1&%6 109 
16%7 10'3 
16%B 109 
1&%9 109 
13872 109 

SAM~Lc 

JNTE1VAL 
10-15 
15-20 
20-2'• 
25-30 
30-35 
35-40 
40-45 
45-51 

ST D G FORTY LEGAL COUNTY D~IFT ASSAY 
FrG 

GOLD WT (g) WT (gi wT (qi WT (g) r1"'"(g) wi (g) WT'/. 

SAtl\PLE 
NUfl1B~~ 

1&%5 

16967 
15%8 

lb'169 

SAM PU: 
NUMBER 
15%5 

l6%b 
15%7 
~5%8 

~6%9 

SAfliPLE 
Nul'r18ER 
13872 

SAMPLE 
lllUMBE~ 

13872 

AU NA CE 
PPB '/. 
-27 o. 14 1150 

14 0.09 816 
21 0.12 782 
29 o. 10 77'1 

DESC 
5. S L SE-SE 15 69 23 K 
5. S L SE-SE 16 &9 23 K 
4. S L Sf-SE 15 69 23 K 
5. S L SE-SE 16 59 23 K 
5. S L S~-SE 15 69 23 K 
5. S L SE-SE 16 69 23 K 
5. S L Sc-SE 16 69 23 ~ 

6.0 SL SE-SE 16 69 23 K 

Ci 

880 
fi'30 
700 
840 

r-
r r:. 

7400 23.30 
5900 24.80 
5700 30.00 
5i00 28.90 

CD 

45 
54 
83 
85 

Nl 

74 
100 
110 
loO 

TYPE 
DML. CLAYEY TILL 
OML. CLAYEY TILL 
DML. CLAYEY TlLL 
DML. CLAYEY TILL 
DML. CLAYEY TILL 
D~L. CLAYEY TlLL 
D~L. CLAYEY TILL 
BEDROCK 

15-24 

25-35 
35-40 
40-45 
45-51 

GRAINS HMC FEED +lOFEED NONMAG MRG -b3uM -53FE(u -53uM 
-1.0 -1.0 -1.0 -1.0 -1.0 -J.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
0.0 22100.0 500.0 2.5 1.2 21. 1 725.0 3 

-1.0 -1.0 -1.0 -1.0 -1.0 20.B 871.0 2 
o. 0 26400. 0 500. 0 2. 0 0. '3 23. g '354. 0 3 
0.0 12200.0 500.0 5.0 2 .. 35.2 771.0 5 
0.0 10100.0 300.0 1.5 0.4 24.1 779.0 3 

-1.0 -l.O -1.0 -1.0 -1.0 -l.O -LO -1 

N0Nj'11AGNETIC ~EAVY MI~ERAL CGNCE1'.iRAE (;JPM) 

CJ 

73 
140 
110 
120 

220 
350 
340 
510 

ZN2 

0 
0 
I) 

0 

AS 

41 
85 

120 
110 

rroc 

-29 
-10 
-~5 

-14 

ti"O AG 

11 -0.5 
13 0.5 
13 (J, 5 
21 0.5 

AG2 

0 
0 
0 
0 

SN SB 

-:o 2. 0 
-10 1.'3 
-JI J,r) 

-10 4.4 

2701) 
2000 
2500 
1600 

LH 

53: 
448 

448 
557 

310 
250 
270 
310 

14 
l 'J 
10 
10 

10 
:u 
~I) 

-10 

-63uM ANALYS:s (~PM) 

AU V 
~PB 

-1 150 
-1 150 
-1 150 
-\ 110 
-1 180 

CR MN FE 
'/. 

92 610 3.9 
93 550 3.5 
93 570 J.8 
75 510 2.9 
92 580 3.8 

CO NI CU ZN 

22 46 29 98 
21 42 27 97 
22 43 25 95 
18 39 20 74 
22 45 28 99 

AS 

10 
7 

10 
5 
9 

Sc 

-1 
-1 
-1 

:110 AG CD 

5 -0.5 
5 -0.5 
4 -0.5 
3 -1).5 -1 
4 -0.5 1 

SN 

2 
2 
2 
2 
2 

SB 

1 
-1 

TE 

-1 

-1 

-1 
-1 
-1 

1 
-1 

BEDROCK ANALYSIS (PPM) 

AU SB AS 
PPB 
-8 o. 4 1. 1 

BA B~ CD CE CS CR CO EU HF IR FE LA LU MO NI 
'f. 

0 0.0 0 58.0 0.0 280 23 0 3 -50 4.2 33 0.0 0 0 

BEDROC~ ANALYSIS (PPM) CONTINUED 

CU PB ZN ~N AG SNR L1 BE C02 NA MG AL SI02 S CL K 
1- 1- % 

0 0 0 0 0.0 0 0 0 0.00 0 0 0.00 o.o 0.00 0 0 

PB 81 

16 -· 
16 -1 
15 -1 
15 
15 -1 

U WT 
g/kg 

3 2'3. 1 
3 23.9 
3 25.1 
3 45. 7 
3 30.'1 

RB s~ SC Sc AGR NA TA 
'/. 

0 o.oo 0.0 -5 -2 2.50 0.0 0 o.o 8.4 

CA F~O NIR S~ NB ~DR BAR TRR BI LOI 

'f, " 
0 o.o -20 0 0 -1 620 -2.3 0 0.00 

45 

~T '/. wT '/. 

PB 

!3 
3'3 
37 
31 

+ 10 SFt-1iD . 
-1 -1 

-1 -1 

3 '3'1 
-1 -1 

2 95 
4 91 
3 94 

-1 -1 

BI -;-H 

-2 250.0 
-2 180. 0 
-2 230.l) 
-2 170.0 

,, 
_j 

3 i. l 
23. 0 
27. '3 
2'3. 2 

"~ ASSAY 
~l'.<g ~t1Gf-i7 

0 2.58 
I) 

0 
0 

5.2: 
1. 59 

S~ ~ U YB ZNR 

0 -3 4.5 0 200 0 

FE 

0 
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Appendix 8-10A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-110 
~~~~~~~~~-

Dr i 11 in g Completion Date 12/17/85 

LOCATION (see map at right) 

S-T-R NW!-SE!-12-68N-24W 

County Koochiching 

Quadrangle Ericsburg 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1160 ft. 

Total Depth 64 ft. 
~~~~~~~~~~~~~~-

Elevation, Top of 
Precambrian Bedrock 1108 ft. 

Drilling Method ~-R_o_t_a_s_o_n_i_c~~~~~~~~ 

Sample Diameter ~-3_._5~i_n_c_h~~~~~~~~-

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 

...u. -~..::: -1 -

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

INFORMATION SUMMARY 

Interval 
Feet 

0-1 
1-37.5 

37.5-52 

52-64 

Interpre
tation 

" Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

G 

G 
G,H 

Subsamples 
Tested 

A,B,C 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Biotite Gneiss and Sheared Tonalite 

Significant 
Geochem 
Samples 

A 
B 

H 
I 

Au 
As 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Thin Section Description (or number): #19709 at 57 ft.; #19710 at 61.5 ft, #19709; 
Tonalitic Biotite Gneiss. Estimated mode (volume%): Chlorite, 13,; Biotite, 7; 
Muscovite, Tr; Plagioclase, 65; Quartz, 15; Orthoclase, Tr to 1. Moderately well-foliated 
biotite books are interleaved with and altered to chlorite. Feldspar consists dominantly 
of plagioclase, which is weakly sericitized and stained by very fine red hematitic dust. 
Minor orthoclase is present in quartz-feldspar (predominantly plagioclase) veins or segre
gations which parallel foliation. Most of the plagioclase twinning throughout has been 
eradicated due to sericitization. The quartz in both segregations and matrix is undulose 
and on the verge of mortar-textured recrystallization. Minor late, thin, brittle shear 
zones transect the rock at various angles. Grain size (other than leucocratic segrega

• • I 

tions) is less than 1 mm. 
46 
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#19710; Sheared tonalite. Estimated mode (volume~): Quartz, 8; Biotite, 12; Chlorite, 
26; Feldspar (plagioclase), 40; Epidote (?altered deep red-brown), Tr; Zircon, Tr; Opaques 
(pyrite), Tr; Apatite, Tr to l; Leucoxene/sphene, Tr to 1; Calcite, 4; Sericite (not in 
feldspar), 8. Rock has a shear fabric defined by ribbon-like masses of chlorite and 
sericite, and broken feldspar grains. The chlorite, which anastomoses between the feldspar 
grains, contains fine-grained masses of opaque oxides, leucoxene, and sphene which line 
shear surfaces. Biotite grains are contorted and broken due to shear. The main foliation 
is transected by a second foliation at 40° and also cut by some late brittle fractures. 
Discontinuous veinlets of calcite are parallel to the primary foliation. Feldspar (plagio
clase) shows some relict twinning, is stained by fine, red hernatitic dust and is heavily 
sericitized. Fine-grained sericite is also intermixed with chlorite. 
(by T. Boerboom, MGS) 

SM>LE lEIGHT (KS. WETl 
NO. -

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnDEN 00 I LL I h6 l'IANA68ENT LI H ITED L.ABffiA TOOY SAtf>LE LOO 

WEIGHT (GRAMS DRYl AU DESCRIPTION 
==-=====---- --- ---------~ ======= - -- ----

11. I. CCH: CLAST HATRIX 
==========-==--== ============ ===----===== 

TABLE +10 TAEl.E TABLE H. I. CONC. NON HO. CALC SIZE I S/U SD ST CY COlOO 
SPt. IT CH I PS FEED coc LIGHTS TOT Al l1A6 HAG V.6. PPB - = 

VIS fiR LS OT SD CY 

16994CP 11. 4 0.7 10.7 96.3 89.0 7.3 5.3 2.0 0 NA p 3 29SNAUY y y B B 
-99cCP 20.4 1.0 19.4 155.2 148.2 7.0 4.6 2.4 0 NA p 3 295NAUY y y B B -998 7.2 2.2 5.0 103.5 79.4 24.1 18.2 5.9 0 NA p 30 70 TR NA U Y y y B B -999 11. 9 2.9 9.0 68.8 35.0 33.8 25.5 8.3 1 113 p 40 60 TR NA U Y y y B B 

6Cl.D Cl.ASS IFI CA TI~ 

VIS I lli 6Cl.D FID1 SJW< I 00 TABLE AND P~ I~ 
tU1.B£R CF SAA I NS 

ABBRADED I RR£6llAA !:fl. I CA TE ~ Cfi.C V. 6. 
SAffl.E I PAtfED === ==--:== === t1A6 ASSAY 

YIN DIArfTER THICKNESS T P T P T P TOTPL ~ PPB REJ1AAKS 

16994 N NO VISIBLE GQD 

-9% N NO VISIBLE 60_0 

-998 N NO VISIBLE 00..D 

-m N 75 X 175 25 C 

TOTPL. 25.5 113 

Cl.ASS 
=-----rz 

TILL 
Tlll 
TILL 
TILL 



Sl.JlttAAY Cf 6. JIEVER LOO OlH 10, ROTASONIC CORE 

C IN NON MS I-MC JC IN -63 MICR04 H IN ~ FMC NON A -63 0 MA6 ~ 

"200 "GOO .., "25 "'6000 "30 "100 "100 "10 "10 "300 "10 ~ "50 "100 ~ "100 ~ "2 
~ Cu Sb Mo it ~ Cu Ni Sb Mo Zn Ft~ Ni Pb r4a ~~ _;[_kg q/kg g/kg 

f ::::: t::::: t::::: t::::: ~::::: t::::: t::::: t::::: t::::: f :: t::::: t::::: ~::::: bt::::: t::::: t::::: t::::: ~::::: ~::::: ! 
~--·--- ~----- (. _____ !------ ~-----1------ :------1------ J..-----1------ ~-----1------1------1------1------1------ ~----- ~----- !------ !------1 
t- • I • • • 1 • I : I 

[ =-~=-=-~ i:=-=-=-~=-f =-=-=-=-=- ~=-=-=-=-=- r:~=-=-=-=- f.=-=-=-=-=-r:=-=-=-~=-r:=-~=-=-=-r:=.=.=.:.:. f.:.=.=-=-=- ~=-=-=-=-=- ~=-=- =-=-=-[=-=-=-~=- ~=-=-=-=-=-[=-=- ~=-=-=-=-=-f:=-=-=-=-=- ~=-=-=-=-=- r:=-=-=-=-=- r:=-=-=-=-=-: 
!------~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----! r- ----- !------1------1------ ~----- 1------1------1------ ,.. ___ -- !------ ~-----1------1------ ~----- 1------ ~----- ~----- ~----- 1. _____ ~-----1 
!------ r------ ~----- !------ r------ r----- !'------ r----- 1------ r------ 1------ r-----1------ r----- !------ 1------1------ r----- !------ r-----1 r----·-- i--·---- r-----1-----1----- i------ r----- i------1----- 1-----1------1------ i------1------ r----- r----- r-----1-----1----- i------1 
r . . 

t::::: t::::: ~===== ~===== t::::: j ______ )------ ~----- l..-----1..-----

--- I' ---
;ii~---~---- ---;IL.----'-----~--
~::::: ~::::: ~::::: ~::::: 1:::::: ;.::::: ~::::: 
' I I I I I I 
t:::::t:::::c:::::t:::::t:::::c:::::c::::: 
L _____ ~----- ;_ _____ L----- L----- L _____ L-----
!------ L-----1..----- !------ l------1.-----1------

:::::t:::::c:::::: 
-----~-----~-----i 

~----!--~-t-~~~~+-~-+-~-t-~--''"-------!-~-l-~--J.~----1-----1-~-l..--~l-----l------l-~--;--~+-~l-----i 

~----- -----~-----~----- -----~-----~----- -----~-----~----- -----~----- -----~-----~-----! 
~----- ----- :----- i------ ----- i------1-·----- ----- r----- r----- ----- :----- ----- r-----r------1 
r::::: ::::: t::::: c::::: ::::: c::::: c::::: ::::: c::::: c::::: ::::: r::::: ::::: c::::: t::::: ! 
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SAMPLE DH 
NUMBER NUMBER 
16991 110 
16992 110 
16993 110 

ST D 6 FORTY LEGAL 
DESC 

COUNTY DRIFT 
TYPE 
Dil!L. CLAYEY T!LL 
DML. CLAYEY TILL 
DML. CLAY~ T!LL 

MASTER FILE 

ASSAY 
F1G 

SOLD WT (g) WT (g) WT (g) WT (g) WT!g) WT (g) WT '/. WT ~ WT ~ 
GRAINS H~C FEED +lOFEED NONMAG MAG -63uM -63FEED -63u~ +10 SANO 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -l -1 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 22.3 437.0 5 -1 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

REMARKS 

16994 110 

SAMPLE 
INTERVAL 
10-15 
15-20 
20-25 
25-27.5 

5. S L NW-SE 12 68 24 K 
5. S L NW-SE 12 68 24 K 
5. S L NW-SE 12 68 24 K 
2.5 SL NW-SE 12 68 24 K 
5. S L NW-SE 12 68 24 K 
5. S L NW-SE 12 68 24 K 
4.5 SL NW-SE 12 68 24 K 
5. S L NW-SE 12 68 24 K 
5. S l NW-SE 12 68 24 K 
5. S L NW-SE 12 68 24 K 
7.5 SL NW-SE 12 68 24 K 
4.0 SL NW-SE 12 68 24 K 

DML. CLAYEY TILL 20-27~5 0.0 11400.0 700.0 5.3 2.0 25.7 872.0 3 6 91 SI[-63J=20-27.5 
16995 110 
16996 110 
16997 110 
16998 110 
16999 110 
13B39R 110 
19709 110 
19710 110 

27.5-32. 5 
32.5-37.5 
37.5-42 
42-47 
47-52 
47-52 
52.5-60 
60-64 

AU NA CE 
PPB '/. 

I»'IL. CLAYEY TILL 
DML CLAY: GLACIAL LK 27.5-37.5 
RL. CLAY: GLACIAL LK 
RL. SANDY GVL. TILL 42-47 
RL. SANDY GVL. TILL 47-52 
RL. SANDY GVL. TILL 
BEDROCK 
BEDROCK 52.5-64 

-1.0 -1.0 -1.0 -1.0 -1.0 22.1 1048.0 2 -1 -1 
o.o 20400.0 1000.0 4.6 2.4 26.8 1058.0 3 5 92 

-1.0 -1.0 -1.0 -1.0 -1.0 21.9 600.0 4 -1 -1 
o.o 7200.0 2200.0 18.2 5.9 51.1 726.0 7 31 62 
1.0 11900.0 2900.0 25.5 8.3 47.3 909.0 5 24 71 

-1.0 -1.0 -1.0 -1.0 -1.0 31.6 796.0 4 -1 -1 
-1.0 -1.0 -:.o -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

NON~AGNETIC HEAVY MINERAL CONCENTRATE (PP~) 

CR MN FE CO ~I CU ZN ZN2 AS SE MD AG AG2 SN SB BA LA HF TA W PB BI TH u SAMPLE 
NUMBER 
16994 
16996 
16998 
16999 

70 0.16 672 
-29 0.11 851 
l40 0.15 663 
100 0.08 542 

540 8700 24. 70 88 120 150 210 
660 7600 25.30 150 140 180 200 
330 12000 19.90 240 210 190 120 
280 12000 22. 70 230 270 240 130 

0 58 -:o 13 0.5 
0 110 -10 13 0.5 
o 41 -16 a -o.s 
0 240 -18 8 0.5 

I) -10 1. 2 
0 -:O 1.5 
o -~o o.6 
0 -10 -0. 7 

1500 382 
2200 340 
200 280 

-800 258 

t9o io 40 
:90 7 80 
88 10 -10 
B3 7 40 

:s 15 140.0 24.6 
18 -2 180.0 24.4 
18 -2 120.0 16.5 
29 -2 110.0 17.1 

SAMPLE 
NUMBER 
16994 
16'398 
16'399 

SAMPLE 
NUMBER 
16392 
16994 
16995 
16996 
16997 
16998 
16999 
13839R 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

i'IGO Ti02 CR NI CU ZN SE 
% % 

1.300 1.60 1300 160 90 230 -1 
1.400 1.70 750 110 27 230 -1 
1.200 1. 70 780 110 27 220 -1 

MO AG PB 

b8 -0.5 -1 
3 -0.5 -1 

12 -0.5 -1 

WT 
g/kg 
0.2 
O.B 
o. 7 

-63uM ANALYSIS (PP~) 

AU V CR MN FE CO NI CU ZN AS SE MO AG CD SN SB iE W PB BI 
WB % 
-1 160 100 520 3. 7 
-1 150 97 520 3.5 
-1 140 86 640 4.1 
-1 100 82 590 3.5 
-1 110 110 550 4.1 
4 95 BO 480 3.5 
7 110 110 60-0 4.3 

-1 120 130 2so· 4.3 

21 43 26 93 
21 41 26 92 
24 45 28 93 
21 39 24 80 
25 50 36 87 
22 37 27 75 
26 47 47 140 
23 47 52 170 

9 
9 -1 
9 -1 
5 -1 
4 -1 
4 -1 
3 2 
5 -1 

4 -0.5 
4 -0.5 

2 
2 
2 
2 
2 
2 

-1 
-1 
-1 
-1 
-1 
-1 

1 22 -1 

2 23 -1 
21 -1 

l 20 -1 
1 24 -1 
2 22 -1 

4 -0.5 -1 
4 -0.5 -1 
3 -0.5 -1 
3 -0. 5 1 
4 -0.5 -1 2 1 -1 3 22 -1 
7 -0.5 -1 2 -1 -1 2 l4 -1 

BEDROCK ANALYSIS (PPM) 

U ~T 

g/kg 
4 51.0 
4 29.5 
4 21.1 
4 25.3 
3 36.5 
2 70.4 
4 52.0 
3 39.7 

WT ASSAY 
g/1<g wEIGrff 

0 3.99 
0 4.74 
3 i.3.30 
2 19.i.O 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU l'IO NI RB SM SC SE AGR NA TA TE TB TH SN W U YB ZNR ZR 
lllJMBER PPB % % 
19710 -5 -0.2 -1.0 670 -5.0 -10 76.0 3.0 120 31 -2 4 -100 4.6 30 -0.5 -2 65 110 6.40 13.0 -10 -5 1.60 -1.0 -20 -1.0 7.9 -200 -2 1.9 -5 -200 -500 

SAMPLE 
NUMBER 
19710 

CU PB 

57 20 

ZN MN AG SNR LI BE C02 
~ 

72 542 1.3 -10 0 0 0.00 

BEDROCK ANALYSIS (PPM) CONTINUED 

NA MG AL SI02 S CL 
~ ~ 

0 0 0.00 o.o o.oo 0 

K CA FEO NIR 
% 

0 0 o.o 0 

48 

SR NB ~OR BAR TAR BI LOI 
% 

0 0 0 0 o.o 0 0.00 

FE 

0 

Appendix 8-10C. 



APPENDIX 8-11A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10102 
~~~~~~~~~ 

Drilling Completion Date 9/23/87 

LOCATION (see map at right) 

S-T-R SEt-swt-27-157N-25W 

County Koochiching 

Quadrangle Lindford 7. 5 

Regional Survey Area ~-L_it_t_l_e_f_o_r_k~~~~ 

HOLE PARAMETERS 

Surface Elevation 1148 ft. 
~~~~~~~~~~~ 

Total Depth 142 ft. 
~~~~~~~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock 1011.5 ft. 

~~~~~~~~~~ 

Drilling Method ~A~ir~R_o_t_a_r~y----~~--~-

Sample Diameter _6_i_n_c_h _______ _ 

Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 
Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic SuIIIll1ary Log 

INFORMATION SUMMARY 

Interval Interpre-
Fee t tat ion 

0-119 Des Moines Lobe 
Gl. Drift 

119-136.5 Rainy Lobe 
Gl. Drift 

136.5-142 Bedrock 

A -63 microns fraction 
B = Heavy Minerals, Nonmag 
C Heavy Minerals, Mag 
D Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Quartz Biotite Schist 

Thin Section Description: 

Significant 
Geo chem 
Samples 

A Ag,Au,Sb,Pb 
B Ni 
F W 

H 
I 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

49 
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HEAVY MINER l CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLfloe:N DR ILU~ ~ Ul1I TED LABOOATOOV SAK'tE LOO 

WEIGHT (GRAMS ORV) AU DESCRIPTION Cl.ASS 
-------------=-= ==== ====== 

11. I. COC Cl.AST HAIBU 
=------- -

TABLE +10 TABlE TASLE t1. I. CONC. MOO tll. CALC SIZE l S/U SD ST CV COLOO 
SPLIT CHIPS ffiD COC LIGHTS TOTPL KA6 HAG V.6. 

18872 9.4 0.6 8.8 363.4 
1B873 10.9 O.B 10.1 256.4 

261.6 101.8 86.5 15.3 
147.4 109.0 95.2 13.8 

PPB 

4 p 
40 p 

------
V/S 6R LS OT 

5 95 NA NA 
10 90 NA NA 

ABBAADED IRREstLM DEL I CA TE OOH 
SAt'f'lE I PAttD =-=ir =--,. i:::::::== HAS 

YIN DIAl'ETER THIO<NESS T P T P T P TOTPL 6H'S 

18872 N SOX 75 13C 

B6.5 

18873 N 125 x 150 27 c 

95.2 

= 
SD CV 

s F y y B B 
s F y y B B 

CPLC V.S. 
ASSAY 
PPB REMARKS 

4 

40 

SAND 
SAND 

• • • • • • • • • • • • • • • • • • • • • • • • • • • 



OS 

3E>Vd :>tNV18 



·1 n _,_: ... • 
--i 
·-i 

SD _j 
-I 
-I 
-1 

-I 

-i 

j 
-i 
-! 
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52 

-I 
-1 

~35 -:\ 
::J 
-1 

1ClC!-=i 

! 
·11-1C'_: 
.J..1_1,_1 _J 

-l 
-I 
~ 

llD-:: 
:i 

I < ~:t~ ;~~ :i 
1
.-:, .-:, ·'· -·~ , :~~ :+ ::~~: :::~ I...: . .-.. .. . ,.3 

~~~~~ij 
I 
! 

I 
I.. 

i (103.0-116.0) NO OBSERVATIONS. 

·i ·1 r:_. ! . .......... _, . I . 
- I -i ;·:.:· .. -:,:. .. '.: ... ".:1... 

j ! :.:;:::·<<~:a U16. 0-119. O> CLAVEY TILL; UNOXIDIZED; sandy. 

120-:·: l\ j l T \ i : 
. __ J iRA !l''>f'l!''-!lll!IJL- - -------
::::::b-i ~ :: i 11 l i l i (119.0-130.5) FINE SAND; UNOXIDIZED; RAINY 

~ ! IJ : t: 1 j; ! LOBE; w/vfgr sand, water bearing. 

1:~:Cl~ssn!T ~-i~)~[:;·:L_____ -
'. : ::.":--.~:/>: 1·~::~ (130. 5-136. 5) GRAvaLY, SANDY TILL; 

.~ .-• .- - i,........., f': :~./~~-·~~! UNOXIDIZED; 130. 5-133 peb-rich, bu-c no 

.L•.:i.':1'i.Jt._:B 8 "7 3 !11.1.J 7l .. ·--·;'"1\~~ ;4 wahr1. P!bs ang to subrnd, soe cobs; 
_i I : ' .. · ,. .... 1 133-1J6. 5 sand pebs & cobs. 

- .:J :i I '.:~~ ;< ::·: ;:<;( 136. S-142. 0) ~D~; QUARTZ ~IOTITE 
1.::'.iUh S 8 '? 411 i .: ......... , .. ! SCHIST; poor rtc0very due to b1t fulure. 
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SAMPLE DH SAMPLE 
NUMBER NUMBER INTERVAL 
18071 10102 123-128 
18872 10102 128-133 
18873 10102 133-137.5 
18874 10102 137.5-142 

AU NA CE 
PPB % 

~TER FILE 

ST D G FORTY LEGAL COUNTY DRIFT ASSAY 
FTS 

GOLD WT (g) WT (g) WT (gl WT (g) WT(g) WT (g) WT % WT % WT % REMARKS 
DESC 

5.0 A L SE-SW 27 157 25 K 
5.0 AL SE-SW 27 157 25 K 
4.5 AL SE-SW 27 157 25 K 
4.5 AL SE-SW 27 157 25 K 

TYPE 
RL. F. TD V.F. SANO 
RL. GVL. SAND 
RL. GVL. SAND 
BEDROCK 

123-133 
133-137.5 

GRAINS HMC FEED +lOFEED NDNMAG MAG -63uM -63FEeD -63ufil +10 SAND 
-1.0 -1.0 -1.0 -1.0 -1.0 48.0 1830.0 3 -1 -1 

1. 0 9400. 0 600. 0 86. 5 15. 3 32. 4 2002. 0 2 6 9"2 
1.0 10900.0 800.0 95.2 13.8 82.2 2641.0 3 7 90 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

CR ~N FE CO NI CU ZN ZN2 AS SE MD AG AG2 SN SB BA LA HF iA W PB Bl TH u WT ASSAY 
g/kg WEIGHT 

SAMPLE 
NUMBER 
18872 
18873 

-17 -0.50 1010 
79 -0.54 1190 

410 1120 24.00 160 170 88 -200 56 41 -10 -7 0.6 -5 -200 1.4 -100 590 120 9 -24 22 0 t47.0 35.0 9 68.19 
310 1910 30.00 280 420 154 -200 52 72 -10 -2 0.4 -11 -200 0.4 -100 692 96 7 -26 35 0 198.0 37.0 g 76.02 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAM?LE ~GO ii02 CR NI CU ZN SE MO AG PB WT 
NUf'1BER '/. 'f. g/l<g 
18873 0.383 4.iO 2721 194 54 309 -5 16 -0.5 266 1.3 

-6JuM ANALYSIS (PPM) 

SAMPLE 
NUMBER 
18871 
18872 
18873 

AU V CR MN FE CO NI CU ZN AS SE ~O AG CD SN SB TE W PB BI J WT 
PPB 
23 
2 
6 

69 
75 
71 

69 823 3.44 23 61 29 45 -5 -5 
63 694 J.10 25 67 43 41 -5 -5 
63 720 3.04 21 67 35 47 -5 -5 

2. 7 -1 -10 
2. 7 -1 -10 

1 1. 7 -1 -10 

g/kg 
13 -10 -10 45 9 -10 25.2 
g -10 -10 43 5 -10 16.2 
g -10 -10 41 -2 -10 31. 1 

BEDROCK A~ALYSIS (99M) 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB SM SC SE AGH KA TA TE TB TH SN W U YB Z~R ZR 
NUMBER PPB 'f. '/. 
!8874 -2 0.1 -0.5 940 2.0 -5 41.0 4.2 320 71 -1 4 -50 4.2 25 -0.2 5 95 75 3.60 11.0 -5 -2 3.11 0.6 -10 -0.5 5. 1 -100 588 2.1 -2 -100 -200 

SAMPLE 
NUMBER 
18074 

CU PB 

39 5 

ZN MN AG SNR LI 

74 410 -0.1 0 0 

BE C02 
'/. 

0 0 

BEDROCK ANALYSIS \~PM) CONTINUED 

NA MG AL Si02 s CL 
'/. 1. 

0 0 0 0 0 0 

K 

0 

CA FED NiR 
'/. 

0 0 0 

SR NB MOR BAR TAR B! LOI 
'I. 

0 0 0 0 0 0 0 
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Appendix 8-12A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10105 
~~~~~~~~~-

Drilling Completion Date 10/7/87 

LOCATION (see map at right) 

S-T-R SE!-NE!-36-157N-25W 

County Kbochiching 

Quadrangle Lindford S.E. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1155 ft. 
----------------------~ 

Total Depth 193 ft. 

'.:::t~r:.~t~(!"f ~~;rx~.'.:./r' :. f ·: ·C~'.t;?~l?": Elevation, Top of 
Precambrian Bedrock 965 ft. 

Drilling Method Air Rotary · ·~h.S~~···· -.. ·, 1157 . T \.5., N , .•• .:i:.J·I. 
t.x. ;p·t~-,;··\; ,. ~~.::•,,-~-~.~{• ... ·... "T 156 ~ .. -l;[t;~:.J... Sample Diameter 6 inch 

Sample Collection 
Method Slurry: S£litter & Buckets 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-6 
6-145 

145-190 

190-193 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

E,F 

Subsamples 
Tested 

A,B,C 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: No Sample 

Thin Section Description: 

Significant 
Geo chem 
Samples 

A 
B 

H 
I 

Au,Ag,Sb 
Au,Sn 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

54 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERMDEN DRILLI~ l1ANA6eENT LUUTED LABORATORY SAtfl.E LOO 

SNR.£ WEIOO Cl<S.WEn WEIGHT (6fW1S Dfm AU DESCRIPTIOO Cl.ASS 
NO. = =======-- ==== :-- ---- ==! =::::- !!!rZ 

H. I. CONC CLAST MATRIX 
============= ==----========= 

TABLE +10 TABLE TABLE H. I. CONC. NOO NO. CALC SIZE X S/U SD ST CV COLOR 
Sfl IT CHIPS FEED CCH: LIGHTS TOTAL HA6 MAS V. 6. PPB ==-- -- = 

VIS GR LS OT SD CY 

18875 5.6 0.0 5.6 91.5 70.6 20.9 16.8 4.1 0 NA TR NA NA NA NA S F y y B B SAND 
18B76 7.5 0.0 7.5 216.8 114.8 102.0 86.7 15.3 0 NA TR NA NA NA NA S F y y B B SAND 
18877 9.0 o.o 9.0 222.3 104.3 118.0 100.3 17.7 0 NA TR NA NA NA NA S F y y B B SAND 
18878 8.4 o.o 8.4 248.8 15-0.1 98.7 88.0 10.7 0 NA TR NA NA NA NA S F y y B B SAND 
18879 12. 1 3.8 8.3 252.1 156.(1 96.1 81.b 14.5 1 8 p 10 90 NA NA U Y y y B B TILL 
18881 10.6 2.4 8.2 210.5 117.8 92.7 79.2 13.5 4 229 p 5 95 NA NA U Y y y B B TILL 

6a.D a.ASSIFICATI~ 

vumu: OOlD FTa1 SHAKUE TABLE AND P~IN6 
NJ1BER OF 6RA I NS 

ABBRADED IRREGU..M DELICATE OOH CALC V.6. 
!Wfl.£ I PNfED =--.,.... =--=== === liA6 ASSAY 

Y/N DJ WETER THIOOESS T P T P T P TOTAL 6HS PPB REMARKS 

19875 N NO VISIBLE GOLD 

18876 N NO VIS IBLE GOLD 

18877 N NO VISIBLE GOLD 

18878 N NO VISIBLE GOLD 

18879 N 75 x 75 15 c 

81. 6 B 

18881 y 25 x 75 1(1 c 1 1 EST. 10/. PYRITE 
75 x 125 20 c 1 1 0.1% ARSENOPYRITE 

125 x 175 29 c 1 1 PHOTO MICROGRAPH 
150 x 250 38 c 1 1 FILH REFERENCE #146 

AVAILABLE 
4 79.2 228 



FIELDNOTE 9Ult4ARY LOG 08-10105, AIR ROTARY 

C IN OON MAS ~ l C IN lllAG FRAC -63 NlN MAG MAG 
NON MAB -63 HMC 

'l~Q l° ~~ 
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A~ ~ A~ A~~ A~r_.T Alg A~ A~ Ai~" 1t° ~ A~ At:' Aru _l__ "}~~i/Jt J6.9_, 
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IN -63 MICR~ ][ OB-10105 Hit 

sf~u IR~~~L 
(FEET) * INDICATORS LITHOLOGY 

-:1 : r:~~-·~=c~------------------------------! 
-l I i .. ...:>-<.-:'.:i (0. 0-6. Ol ORGANIC SEDIMENTS; and soil. I 

LITHOLOGIC DESCRIPTIONS AND/OR REMARKS 
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--i 1-::;..>:: .. :--:<) N/15-25~ sand/gravel; sand is 111qr-cgr; ls pebs. 
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i 1: ;;· •J: ·~ 
i):::::t::r::::~ 
;:t:::t:}::J 
:-::::::):::?:::J 
; :/:: :y: ::t :::~------------------------------------------- ! 
I :::~::::::~.:::::~::: :::~1 ( 15. 0-75. 0 l ~LAVEY Tl LL; UNOXIDIZED 1 gray, : 
I .. <:· . ..;::· .. -;::· ... ;j sandy, wlvar1able gnl-peb content; ~0-30 l : .-:: .. : < .. : "::..: ) appro>< 30" sand content; 30-65 gravel clast : 
! )·· ::.> ::.;--.) content 40-60i/.,. w/equal parts ls and dark : 
1

.··:::: ·<: ..-:::: ·"? lg-Hh pebs; 1:15-75 has appro>< 30~ gravel ! 
'":· .. ":-.. "':-. ... -~ c:!asts. , 

I/": . .;:-.:..::--:..;! 

l }~· i}:. ::::::: ::~~ 
:;}:::}:::::1::.J 
i::<::<:}::J 

! :1: ~!· :11: ';! 

! !~Ii '~~ Ii II 
:u•:n 
1 .. ·:." .. ·::· .. ·:." .. ·;i------------------------------------, 
I<·>>'.>:::.::.::~ (75.0-105.0) CLAYEY TILL; UNOXIDIZED; silty, l 
I:..;:-.:..;:-.:..;:-.: .. ~ grayl wlup to 40~ peb clash; peb clash art I 
I ... ::· ... :." .. ·:." ·"~ 60~ s l 
1:\:::{:::j::::::~ • i 

Appendix 8-128. 



.; ....... . • • • •• • •• • • • • • • • • • • • • 
t~~~~~ t~~~~~ t~~~~~ t::::: ~::::: t::::: ~::::: ::::::: ~::::: t::::: t::::: E:::: t::::: ~::::: ::::: t::::: ~::::: t::::: t::::: t::::: ! 
~----- ~----- :------ ~----- :-:... ____ ~----- ~----- ~----- ~·----- 1------ ~----- ~----- ~----- ~----- :------ ~----- ~----- ~----- ~----- '..-----1 

~:::::: ;:::::: ~==~=: :=::::: :::::: ~==~:: ~:::~= ;:~:~:: ;:::::~ ;~~~::: ::::::: ~::::: ~::::: c::~:: ::~::: ;:::::: 1:::::: c::::: (::::: E! 
L----- ·------ ;_ _____ ------ ------ L----- L _____ :_ _____ L----- ------ 1.. _____ L----- L----- '------ ;,. _____ ------ '.,. _____ L _____ :,. _____ ~-----: 

~::::: 1:::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: f ::::: ~::::: ~::::: ~::::: ~~===== ~::::: l 
: i , . i------: I , . , : . f 

f ~~~~~ ~~~~~~ f~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ l ! ~· '. I 'I •... I ' 

~----- i------- i------ :------ !------ f------ f.----- r----- r------ f------ ~----- ----- :------ 1------ :------ !------ !------1------ :------ t------ ! 
!·-----1------ r-----1------ r------ r------ r----- :----- ~----- :------ 1------ ----- r-----;------ r----- .·----- !------ .------ ~----- ~----- ! ;·----- r------r------ :------ :------ r----- r----- :------t------ :-----1----- ----- r------:·-----r----- i------ ;------ :------ :·----- :------! 
~-----r-----~-----r-----r-----r-----~-----~-----r-----r-----r----~ -----r-----r-----r-----r-----(-----~-----~-----r-----1 
i ______ : ______ ; ______ ~------I:=::-~----- L, _____ :.,. _____ , _______ : ______ i ______ ----- i...----- ·------ ------ ! ______ • ______ : ______ : .. _____ ~ 

!.----- :.....----- .:.. ....... ___ ~-- --- :.,. _____ :... ................ _ !_ _____ L----- ~----- :_ _____ ;.. _____ ----- :... .................... L----- ;.. .................... :.. ................... '... .................... ~----- L----- :------ i 

!:::::: ;:::::: ~::::: t::::: ;::::: ~::::: ~::::: ~::::: ~::::: ;:::::: ::::::: ::::: :::::: :::::: :::::: ;:::::: ':::::: ;:::::: ~::::: ·::::::: 
- 1--------~.~----~------~----~~-----'-~----~~--~~-----'"------~-------i--~-----------' 

~~~~~~ ~~~~~ ·~~~~~~ ~~ ~~~ ~~~~~ ~~~ ~~ i~~~}~~~~I ~ ~~~ ~~~~~~ ~~~~~ ~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~ ~~~~~ ~~~~~~ ::~~~~~ ~~~~~~, 
.--- .. ···- .. -...... _ .... ------ ------ ------ :- -- --- .------ ·------ ·---- -- -----·- .. ---- -:------ .------ ...... -·--- .------ : .. ----- ·--- -- -·------ , .. --···- -... -----

... _____ ... _____ ..... -·-·-- ------ --··--- ___ ... __ ·-·---·- ---···-- ......... __ ... --···--- ... _, ____ .·-·--·-- .. ··---·- ___ .... __ ··----- .------ .... ____ .----· .. _ ... -_, .. _,_. 

-.. -- -- -- --·-- :::: ::: ,:::::: ~.::::= '.~~=== = .:===== ~==~::: :::::: == .====== ~ :: ~== .·:::::: ·:::::: :=== === ~=== ::: .: ===== ~::::: ~===== .==: ::: ' 
. . . 

·----- ----- ·-----~-~--- -----~----- -----~-----~-----~----- -----~-----:-----~-----~-----~-----:----- ------~-----i 
~:::::~::::: ::::: ::::: ::::: :::::~::::: :::::~:::::t:::::~::::: :::::~:::::t:::::~:::::c:::::t:::::~:::::c:::::c:::::i 
------~-----~----- ----- -----~-----~----- -----~-----~-----L----- -----L-----~-----~-----~-----~-----~-----~-----~-----1 I I 

~-----~----- ----- -----~-----~-----~-----~-----~-----~-----~-----~----- ----- -----~-----~-----1------1------~-----~-----1 

t::::: ~~::::. ::::: ,~.:::: ~::::: (.~:::: :;~:::: ~E==t=~= ~,:,:::: ~_::::: ~~:::: , :::::. ::::: ~::::: r~~::: f-::::: f ~:::: g:::: ~::::: ! 
a ---- .•. .,.---- ,. _____ .. ;.ir---- .i----- .. ,. .. ____ .11;,,.,... ___ ,,.;J.1, ·-- .... ':II •• ~f:f.,~--- ,~l---- i)lt~ --- ------ ·------ ------ .1f\llt1!...--L---- ~---- ~L-- .(li1w_ ___ '. 

,:tt- I:'. • ... 'I ~ ~, .... ,L ·1··11i"1• ~~·H i'' l~I" lit '-I;_ 11i; . ~~·1~·· l .ti;;· ·J~·::"I o!!tl'... I .~----- ;.~---- r----- li!\:r--- -~ ----- :111----- illt;--- .:!~1r";1.il-- :h~ ~'..~:~( Jj;'.1---- rn----- ~- ---:------ .------:------a:'· --- r----- ~ii--:--- f.!~---- :~·1~1~---' 
-~-----·tilt---- ·-----1;[,!;~---- ,, ----- ~;i----- :~ --- :l;.:ii.;1~~-- . ..'.I;;; I~~: jiil---. ---- --- ,------ ;------.------~~I --- t----·· Ii}----~·:;:,;---- :~!~~L---' 
~----- ,,~L-----l·----- ·~";•:· --- .r----- ijir---·- ·I~;----" ';Ji;µ;-·-,::·.,,:. .,,~, · --- • --·-- · -~ --·-:------;------ :------ :~~--:----- ~~---- .~::'.---- :!lil:1·---i 
·'1---11·;,---...__._, -·----?."---;1;~~1---ri.~:1..j--;•~:· /''"'" .l. .... , "".;; - il 5 'c:'. -·---------:".:t;j,t:l--!---!1;;---.,·!:~1--•ir.t:.:, ··--: ,, .,.. I ' . ~ ,rlj .,i;;;i ~ ... """"" • ...:ia ...... -:it.....,. ..JL. ...... . i . • ,, .. r... i .... ........ • ... ..., I 

r:::: :t~·'.·::::: r:::: ~:::: c~::: N::::: f.t::: iif6~f~i::·:~~~~~~:_::-:1-=-- ~tr::::::::::.::::::.::::::~~~::: .c:::: :r:::: ~::: ;~p:::; 
~----- .;: ---- t----- ~t---- i----- ,~·!~----/rt--- 'li';f!\l\~-- ~ffli\·~~~t--- ·~1---- ~---- ------- ·------ ·----- tr.'~~L- L----- 7f----:~1t--- ~~1--- I 

i:i----- ,~~ ----g=---- ~;'j11r---- 4----- -P.r---- Ti'r--- ~1~-- :l:.ilii"~f:!!~1~;b~r--- f,r---- ·F,ii!ir---- i----- .------ ------ ~lilii--- i'----- Jr---rbit ::: .. ~· ~--- · 
~r--.~a--~,.,, ·~i::~~r~~~-~~1~~1!~i1 :.:1?~~:~~~~l~r--1h·~~!fW ! ~·---:~:~~ ~.·.~., l'·1;wt;..~~~~·r'~ 
:;.,;----- .;:~---- ~: --- .!~~··-- .·----- l;---··- ;~mn--- fJ~~;)~~·} ,1.1;1f-!.,.'i1!\!~l~.~-- .nJa---- f:.ll~--- .·--··-- :------ ··----- }··---- ·~-·---- ij----- $;.'~;..fi~l!i!ra.hu 
:£:----- J:• ----;)jll'i---1··:. ---:------ :S----- ~~--- :~1!_1):111'-,.m!B!i~~~M-- j\!i---- r~-- ------ .·----- :·----- :r----- ;----- ~----- .~;:.~~~J!a:S~ 
:.1·---··- :1~·· ·----«11m~--- ;j·11.• -·-- ;·----- 1:•----- ·1;·1'"·1----..l'!4!!~.:!1"t'-1"'-... /c i 15· s- 116 ·r:i. ·-- 1------ ·------ ·------ ·'r----- .~------ l----- '~irl.;i::-;:;.~;r..11.,.~;".111;.'~JJ·:;u~ 

•\i •1 •fiit~ . H_ ;~ .fii?J1tF-4U~li· ..J ,... . ..J!- G • I : ' • l r. ""'!rn1 ~ht'hr.f.ttwl~ r.tll-f 
:&1----J1 ·----;~1.,--- I :i ---!·----- ·~---- '41itil --- ilJ!MI~ -~~l'iii~~!IDrJ'.Er"'"iF~iW"-- ------:·----- :------ r-----' -----ii----- .i"'' .. j:~n;;,;!;,i:i:,i~ 
-~.--Jl{--~---t---··, ··m"lk'~iiiiai~~~-i-' ---iljiJ~ · · : ,---r---u---~~;~f:.~:'i.'"fu·~ii?fi;~tMH ;jf;::::: ;IUi:::: .::: !l~Jl::: c::::: ~L..:::: ijiJ[I::: ~r~~~ifi 0W!Sii!~;l61,!:: :t:J!I:::: ~·'8::: c::::: ~::::: ·:::::: :t::::: ~·----- ~. -:::: % ~.~ I 
;J~---- ·aP,..----J----- ~ill----'·----- '!il----- i3ili---- Hal5!iid......MB~il.....-.l!t1........-~-- ,. _____ ~----- ------ :~----- :g':iii!Jl3i11'Jl~---- ~1 
:~i----- :!A-----;, _____ ~Ii----!·----- aL---- li:iJI~--- ~;i;l!~-1S: /C .::l 6 2:- .::I.. 6 7 ·-- ;..----- ._ _____ ------ }-----; .... ,. ... _ .. , ..... " ... 
:~.--· --11ii---J-·~ ; flll----ili:J!H----iu$i.aJ!~~i!UU!ot.9~.==m:i=iiF . ! t------1 
t·'.."-··- ~It---·-~-····--- lll;li!"--- '.------ :!iJ·- - ·- :~'1!"-- - l;;;J!rit-~ - ·~~;·- - ti· -- -- ~;!f'--- ------ r----- , ___ --- r-----
.n'"---- ~~·· ---- r----- ir--- ,------ :m::----.~ ·· --- ·-~· ·11~n- ·;:::G--- ·;,:"---- m:.:a:;-- ~----- :·----- ----- r-----1----- .:i ---- ··-----, ,,.---- ------ 'i:I:!"' ____ r ., --- ,.. .. . 1. o-:s / ..... ., 6? - .:1. 7 ..... :-- ------ .------ ----- :r-----
----- J---- ,t-----1 Hm ~----- n-----; --- ,_,Jil ; eE:~~~~-- 'nnu j-mum mnmm ;umu 

H •:m ~ !Ill! 1 till .lflll5! ·· ···· ~-·· ~---1!!' ... --... "l!oO' .... -...._-+--""-----_,__-
il!-••-- i1~---- a>-----~---;------ ·,mm----~------- ~-----; 

--- r-----1 
--- r-----

1 i i I • 

c:::::c:::::c:::::t:::::t:::::t:::::t:::::t:::::t:::::t:::::t:::::t:::::t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~f~~~~~ ~~~~~ ~~~~~l 

56 

• • 
J 
~ 

100--1 
; 
-1 .., 

·11-,c_:: 
.J.l_t,_I _j 

-l 
-l 

••. -. -1 
1.J.IJ--t 

j 
-l 

·11 F;--1 ............. ~ 
-t 
j 

• • • • ••••• 
,,.,. .... ,,.., ,. ....... , 
' .-<· ,-:~· ..-:··· .-·~ 

:smui 
; j:: }::: }~: ~:~ 
. ...: .... ·: .... ·: .. -·a 
i >:·· )> )· .. :::t 

I ~r ~r ~f ~~ 
, :;~: :~ ;:: ;.~ 
I .. ~ .• ,.._· .. _,,~·· ,.~ 

1:1111111 

• • • • • • • w • • • • • • • , • 

... ·~•t""l : 
J.i:.'.Jl_I-:! . : .. ::·· :..::·· : .. :~· ~-··:-----------------: ·< '< ·''.~: ... j (105.0-14-0.0) CLAYEY TILL; UNOXIDIZED• 

: >·· :>- >· :::~ sandy, silty, clast content varies; 105-110 
! •. ·:><:· ·<· .··l w/4-0r. peb chsts; 110-125 w/SO~ cgr sand & 

-i 

i2S-i 
-! 

: ..-; .. : -·: .. : << --~ ptM, pebs ~ ls & SO~ other litn\ 125-140 
! >· >· )··. )~ wl2<i/. vcgr sand & pebs, shale note<J w/ls, 
• ,·:::· -<:· /: ,·~ clash subang-subrnd. 

·1•:!;'°;- : ;{: .{: :::\~:~ ·::~ -L'-''-' -, 

,-4 ,-,,...... : i~i !s :~~ ~j i_,,:;~:··-:J 

j 
., .:::in-=l !<-.:..-:..::..-:..:: ... ~ 

' .• ·. ,·, ,•'), .. ·1 
- ·- =1 

I 
1~5 = iRA ~NV~ 

(140.0-145.0> CLAY; UNOXIDIZED; lake sed 
"""s===i== li'l1inor grit & pebS. 
!lllil11lli1'""'. ---------------
•;iii l l i;; i l! U45. 0-158. O> VERY FINE SAND; UNOXIDIZED; 
!1 l l !j ~ l ! i ! ~ • AAP~V 1 water ~earing;. poor sa•ple recover; 

.• c·-i • ..., 
8 7 

·- : ..---. :: : : : : : : : : : :: dr1lhng w/4 incn casing now. 
..L 1'.) v: i 0 I I !'.;;i . : qi::~ : d ; ; i l i i ; i j i: 

~ ;11i1\l:\n 
1s;3 - : :!!lii!!!11r 

i~'. *3 ? 6 1 ·~:~:: .'.:~~:~~~: 
11::0-:: :::~::~~::·~~:·~~:: -----------, 

_______ :;:;::::::~::::;:~. USB.0-167.0) GRAVELLY SAAD; UNOXIDIZ::D; : 
.-...,,,.....,,.,..~ ....... : ....-. :.:;;:: .. :::·<>·:::· · w/cobbles 162~167; poor sample ffi::OVery & : 

, -.r-:.:.t:tn3?~~·; •l\!"31 :9·:;:·9·9·· pe~ 11ill1d too 1ucn by dull bit. : 
J_ I~ ::1 : - f :;=;: :::=:: :;< :;=;: '. t 

-! : ! .::::- ·:=:· ·:=:· ·:=:·: ~ 

11:aa?s ;! ~ .\T~:~\:Tf I 
·1 '>n-· : -llllililili' <167.0-172.0) VERY FINE SSWD; UNOXIDIZED; I 
..i.. ' - _, : tl l l i l ii l; l n und hHvlKI uo r:Hing to 142; water bl1lf'1ng. I 

' , ........ , .. ' 
-I ; ....,..., ~g;,~;~:;~~ I 

1"'1'5 [U3 8 7 '9 ;! i.1. I 1<>·0·0·:5·. : 
I I ~ ! =.I ::;;-99·;;; .. U72.0-100.0) GRAVELLY UNOXIDIZED; . I 

..., ~ ::.??:C~:;;:; could oot driv1 easing 174. ! 
- I ,~..:>·: .. rC>-::;;-1 I 

I f<:> 0:::• 0 :::;..:::;.1 I 

1 i:· 1-1;-.1.--q'.'.l@-of"l,-_ -.:::-•• ·w-, r"4: .. :::.-::::- ·::::· <::::·; I _,_, • -, ____ o_o_o_..J1._, ___ . 1 ••• ••• ... . • 
'"""i l r .. ·· .... v<>..,.·F I 

:: !Py,. AsF.m~~-->.,.><>.~ U80.0-183.0> 6~L; UNOXIDIZEDJ w/ininor 
. : . '::-· ·•·:::·~~·: und; PIM + .1 inch prtch:ie9 fa. . 

1sc::;....:J ! !.1. DEL ?-9'?! 1ulf1drrblaru\g ptbtf watr t111r1ng1 hole 
·- ....l : C:S,::;~::~:~51 Mt C:AHd bllo. 174. 

-I ! k::·(:.><::·<>·--------
-! I 1~~9·99! WlJ.0-190. 0) GRAVELLY S&00>1 LNlUDIZED1 

190 -; I ~~~~==~~:;=::: wloo larg111 pebsi hol1 Mt c:uud 1:111°" 114. 
I,.,,,.:-.._,! U90.0-19J.O> BEDROCK! Hole not c:1Hd bllow ..., .., 

_,.; 1 " ..... , 174 IO could not HllP 1 bedrock • 



/!!ASTER FIL£ 

SAMPLE DH SAMPLE sr D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT Cg) WT Cg) WT (g) WT (gl WT(g) WT (g) WT'/. WT'/. WT "la RE/llARKS 
Appendix 8-12C. 

t'IUMBER NUMBER INERVAl OESC TYPE FiS GRAINS HMC FEED tlOFEED NONAAG ~AG -f>JuM -63FEED -63ufll +10 SAl\ID 

18875 10105 145-155 10.0 A L SE-NE 36 157 25 ~ RL. F. TO V.r. SAND 145-155 0.0 5600.0 0.0 16. 8 4.1 28.6 1516.0 2 0 98 
18876 10105 155-162 7.0 A l SE-NE 36 157 25 K Rl. GVL. SAND 155-162 0.0 7500.0 o.o 86.7 15.3 14.3 1767.0 1 0 '39 

:8877 10105 162-167 5.0 A L SE-NE 36 157 25 K RL. GVL. SAND 162-167 0.0 9000.0 o.o 100.3 17.7 29.0 1476.0 2 0 98 
:8878 10105 167-172 5.0 A L SE-NE 36 157 25 K RL. F. TO V.F. SAND 167-172 o.o 8400.0 0.0 88.0 10.7 32.2 1570.0 2 0 '38 
18879 10105 172-177 5.0 AL SE-NE 36 157 25 K RL. GVL. SAND 172-177 1. 0 12100. 0 3800.0 81.6 14.5 15.2 21%.0 31 68 
18881 10105 177-190 13.0 A L SE-NE 36 157 25 K RL. GVL. SAND m-190 4.0 10600. 0 2400.0 79.2 13.5 23.B 2m.o 23 76 

NONMAGNETIC HEAVY MINERAL CONCENTRATE <P?Ml 

SAMPL.£ AU NA CE CR MN FE co NI cu ZN ZN2 AS SE ~ AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUMBER PPB '/. g/kg WEIGH 
18875 220 -0.60 1090 330 1856 25.00 170 280 108 -200 65 27 -10 -7 0.2 -14 390 -0. 2 -200 $5 86 s -30 30 0 166.0 ~.o J 11.95 
18876 28 --0.59 1180 350 1396 26.00 220 270 116 -200 42 30 -21 -8 -0.2 -11 730 1. 9 -100 736 99 7 -20 26 0 189.0 41.0 12 67.61 
18877 -17 0.85 1100 300 1272 25.00 210 230 106 -200 56 28 -10 -8 0.4 -5 -200 -0.2 -100 b40 87 6 -26 58 0 165.0 37.0 11 79. 71 
18878 -18 -0.49 960 190 1968 21.00 190 300 152 -200 106 24 -10 -7 0.4 -5 300 -0.2 -100 557 B6 6 -24 30 0 163.0 34.0 10 70.20 
18879 49 --0.37 56-0 270 1862 25.00 240 360 186 200 1~ 51 -10 -7 0.2 -5 -200 -0.2 -100 320 56 6 25 24 0 105.0 19. 0 7 66.06 
18881 68 0.43 530 340 2210 25. 00 190 250 109 -200 117 47 -10 -6 0.2 -5 -200 o.s -100 2bO bO 7 -22 19 0 85.5 16.0 7 61. 74 

MAGNETIC HEAVY MINERAL CQt.CENTRATE (PPM) 

SAMPLE MSO TI02 CR NI cu ZN SE fl!() AS PB WT 
MJMBER .,. 

" g/kg 
18879 0.906 4.68 1748 183 90 270 -5 18 -o.s 240 1. 2 
18881 o. 721 4.75 1668 129 40 296 -5 4 -0.5 228 1. 3 

-63uM ANALYSIS (PPM> 

SAMPLE AU v CR MN FE co NI cu ZN AS SE MO AG CD SN SB TE w PB Bl u WT 

\ 
NUMBER PPB '/. g/kg 
18B75 1 44 49 616 2.84 15 SS 29 57 -5 14 3 0.9 -1 -10 11 13 -10 47 -2 -10 18.9 
1S876 1 83 67 855 3. 99 23 81 39 77 -s -5 5 2.3 -1 -10 15 -10 -10 57 3 -10 8.1 
18B77 40 55 55 748 3.08 19 61 35 'SI -5 -s 5 1. 7 -1 -10 7 -10 21 47 -2 -10 19.6 
10878 6 89 75 1002 3. 92 29 75 39 51 -5 5 3 3. 7 -1 -10 7 -10 13 49 7 19 20.S 
18879 7 95 so 1000 4.00 27 80 41 55 -5 -5 2 1.0 -1 -10 5 -10 10 45 5 -10 6.9 
18881 69 n 841 3.62 23 73 39 47 -5 -5 5 2.3 -l -10 17 -10 51 47 5 -!O 9.9 
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Appendix 8-13A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10202 

Drilling Completion Date 10/14/87 

LOCATION (see map at right) 

S-T-R SW!-SW!-36-156N-25W 

County Koochiching 

Quadrangle Lindford S.E. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 1194 ft. 

Total Depth 167 ft. 
------~------------------~-

Elevation, Top of 
Precambrian Bedrock 

Drilling Method ___ A_i_r __ R_o_t_a_r~y ____________ __ 

Sample Diameter 6 inch --------------------------
Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-8 
8-124 

124-167 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

E 

F 
G 

Library 
Samples 

Available 

E,F 

E,F 

Subsamples 
Tested 

A,B,C 

A,B,C 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Significant 
Geo chem 
Sam.Eles 

A = Au,Se,Ag,Sb,Pb 
B = As,Sb 

H 
I 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

DVERBmDEN DRILLits ttANA6EJ£HT LUUTED L.ABOOATOOY SAt'flE LOO 

SAlft.E '1E IGHT U<G. NET) NEIGIT <GAAHS DRY> AU DESCRIPTIOO a.ASS 
NJ. ..... :z:a r=--------------------~ === - - -=-=rr::s =====-==== 

H. I. CCN: CLAST HATRIX 
- -- -

TABl.E +10 TABLE TABLE H. I. CIN:. NOO 00. CfLC SIZE l S/U SD ST CY COLOO 
SPl. lT Di IPS FEED CCK LJSHTS TOTrt. HAS HAS V.6. PPB ------ = 

VIS 6R LS OT SD CY 

18857 9.2 2.8 b.4 35.9 20.3 15.b 9.9 5.7 0 NA p 39 60 1 NA U V y y B B TILL 
18861 B.b 2.S b.1 62.b 45.3 17.3 9.9 7.4 0 NA p 19 80 1 NA U Y y y B B TILL 
18863 11.4 2.8 8.6 119. 7 87.7 32.0 22.3 9.7 0 NA P 40 60 NA NA U Y y y B B TILL 
18865 10.2 o.o 10.2 187.1 120.7 66.4 52.3 14.1 (I NA TR NA NA NA NA S M y y B B SAND 
18867 10.0 1. 2 8.8 289.2 210.4 78.8 61.0 17.B 0 NA P 35 65 NA NA S F y y B B SAND 
18869 11. b 1.6 10.0 243.3 172.5 70.S 55.0 15.8 0 NA P 30 70 NA NA U Y y y B B TILL 
18882 6.9 O.b 6.3 141. 6 59.0 82.6 58.7 23.9 1 17 p 10 89 1 NA S C N N B NA SAND 

6(JJ) a.ASSIFICATIClt 

YISI BlE 6fl.D flU1 SIW<I~ TABLE AND P~ItfJ .. 
tutBER CF EiRAINS 

ABBRADED JRRESlLAR DELI CATE tQ CALC V.6. 
SNf>lE I PANED =-== ====--= === t1A6 ASSAY 

Y/N DINETER THIOOESS T p T p T P TOTAL 6HS PPB REHARKS 

18857 N NO VISIBLE GOLD 

18861 N NO VISIBLE GClD 

18863 N NO VISIBLE GOLD 

18865 N NO VISIBLE GOLD 

18867 N NO VISIBLE SCl.D 

18869 N NO VISIBLE SOLD 

18882 y 75 x 100 18 c EST. 2? PYRITE 
0.11 ARSEtlfYRITE 

58.7 17 
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tFEEn • --:i 
-l 
-l _, 

s -I 
-I 

-i 
jp:Es 

10 __j 
_j 

-l 
-! 

1c -i 
•-> 

j 
_j 
-I 

20 --l 
-\ 
~ 
! ·-·-·c ,:::..:. _1 

_j 

-l 

JD -: 
-1 _, 

·-· I 
:~:s ,__j 

~ 

-! 
-1 

.::.10 ! 
-1 

·1 

~ 
--! 

.:::JS -i 
-j ..., 
:1 

c:n -i ·-····' -1 
....l 

-l 
CC" -i 
,_11_1 I 

:J 
_J 
-I 

t;O -1 
-! 
-i 

-i 
65 _::] 

-I 
-l 
-l 

70 
-j 

-f 
-i 
-i 
_,I 

-l 
75 -I --1 

-I 

80 :t 
-j 

_j 
-I 

es 
-j 
-l 

....., 
-, 
:J 

~30 --' 
_J 

E 

HMC 
I Bll.i 
1Jm~o~ LITHOLOOV LITHOLOOIC DESCRIPTl()Mj AND/OR REl'!ARl<S 
I r:;=---;- -::_:;.---------
! ! -:.~. ·~.-1 ((). 0-8. 0) ORGANIC SEDIMENTS; organics & 
1 !..--~:-·,.-'.:: soil; peat 0-S; ~at & soil 5-7; soil 7-8; 
1 1 , __ .. _ .. ,_,J sih is on 1an d1tchbank. 

i i ·:=~:--':c::~j 
I I <-;. ·::'.; 
MO ·1 MJE:S ·:.o:;:-::o::-::·.i-------
: . 1-:::7:::::: )~) (8. HS. Ol ClJWEY TILL; UNOXIDIZED; 10-15 "' 
i \ .. ·~:: <·:: --;.:: .-·l ~205' egr sand~gravtl, ing-suban ls; 1S-2Q 
I i ·::~ .. ·::: .. .-:::-<~ hll !'4/in gr sand; 20-62 sa~y-gyl till 
I ! : .. ; ... :..> :..:--- ·,.:1 Nils, gran , vole: ~as, aoorox :50-507' 
i ! ·<: <: ·< :.~ till--gvl, pebs angl 507' of ~nd-gvl is ls; 

I·:><> .. ·:::- .. <~ are pebl discrete ayers or rn h 11 ?. 

! ;l, ::~ ~~ ~l 

1-.: ... ·:.:-.. '.:· .. ".~ 

l~t:~::t'.~~~~~~~~~~·~~~~~~-~~~~~~-

--· 

1 
::f X ::~.: :~j <65.0-95.0> CLAVEY TILL; LNJXIDIZED; 11 ptbs ·<: --;.:: ·":.::.-·~ to 3/4 in, prob incrtliUie suban sh lJlbs & 

I>·:>·>· A grains; ~ subrnd pebs ~o 1 in ciUj 85-95 
1 .. -;::· ·<" ·< ... 3 eq part:s hll Ii grv to 1 in, hi +-JW. in gvl. 
1..-:..: ·"'.< ·":-: .. ·~ 

I ~~ ~~~ ::~: ;l 
I·"'· .............. ·~ 

IH:~~~l 
1~mf~:;1 
1<:·<:·<:.-·~ 

1:>:f:?::J 

Appendix 8-138. 
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-l 
-j 
-1 

95 -i 
-1 

j 
-l 

100~ 

I/. .. / /. -~ 

! ~ .. : ~ .. : j·. ") 
I/.'·/.'·/. ~l 
~~--~~~~~---~~----~~~~~~ 

1<,"> ":-':- /· '1 (95.0-102.0l 6~; LMIXIDIZED; 111/gray clay 
! . .-:, . ··> ' & 1ng blk igneou!-.ita pGtM, 11111'10f" saf'li:j, 
;"/ ~/ "./ "> "./ 
1.-:·_;, "/ ;,,, ~;- "./ 

I{;. . <°/ ,,./ 
--.-, ~~~r-~~-r-.~~ .. ~.-~,,~--~~~,...._~~~~~~~~~~~~~~~~ 
I i·S-0-::,,:,,_ (1~.0-119.0l sruwru.v ~1 lHJXIDIZED; 

1 nc _] I ! :? ·_? x :2' trltltl ti cm D-A? 1ucn clay, fl! PIM & ang 
.i.

1
-''-' -! I 10:;::,0 :::;:: ~M 102-110 ob llllOltly DH Mo1nn1 ~ I • 1-:;:-00-:;.-· 10-l12 typ1c:rr dllll eiayty till' 112-119 

........ ~a as., ~1 [fi! I?.*?~: •7~,~ln~ gv , •ubang-~brnd, uicld ~t1y 

.J...J..IJ--j I 10000· 
I 19'?.'X'':?: 
_j 

11s-:: 
-1 
-1 

··._J'"~"..../'•-"1 

12:662: 
1 ·:2' '? <?. .:2 ! 

lg:ggg: 
! ·:~ ·:;;- ·s~ ·~;: I .......,,_,_, 

.1 .-: .. -. :.1. 8 :8 6 1 :I fl0i 
J..a::..U - =-~~==-=;~ (119.0-12~.0l SILTi UNOXIDIZED; sandy & 

_______ __...;.-=--:---:--:--=-j ls-bearing, v coapact, IUdbtllls 1/'rl/2 in1 
-1 :.-:-=-=....:..=-:i ls decrHse •/depth; note contu by tntal 

1 RA I N "i' 1 -::: --::- _:- :... dri v1 !lloe. __; 

1 ·:::·c-..>-I_,._. • --\-- ><><><:;=; .. -----------------
;.:~.;~ ... ~: .. }. (12/t,0-132.0l GRAVELLY SAAD; l.MlXIDIZED; 
:::<~><~- RAINY; 111gr--vcgr subrn only trace of l~· 

~ 
-; 

~.:L:8863; M: 
·1 '"'.!Cl= - -
.....1.1 •• 1._1 ---1 

--1 
A •:q:- , 
..L ,_1,_1 ---i 

I 
-· _ (iSB65! ~ 

l Lll I~ 
' - -! 

·-·: ... ::--: .. .,~,. aort1 gvl 124-125, 127-132; 129-13-0 l!flst!~ 
e;: .. :~: .. :;; '?. bids; oou aeh l cont u. 

! :~~: :~:~: :~:~: :~~:. 

,; , . , .. : , ~ 032.0-133. Ol SILT; UNOXIDIZED; sandy, 
1:: : ; ; ; : ~; l!d/111ioor clay. 
..... 

! : : : : :· (133.0-135.0l FINE SAND; IHlXIDlZED. 

~l l l j j l l: ~ (135.0-137.0) EIU.. TO COARSE~; 
!l l i l l l l : 1 lKlXIDIZED. 
11111;;::: 

-:I-. ----1---~!l l fl 1 l i :-: -(1-37-.-0--1-51-.-0l_F_I_ME_. _SAND_·_IKl_X_I_D_IZ_ED_;_.--/-1g_r __ 

1 ~t:' _: 1; l t: l 1 l l i sand; 144-1~7 w/sllt ~s; oote raetal conta11 
•..J -I 11 l l ! l l ! ! 1 fro11 drive stioe. 

150~8867; 10• !·!!:!\11: 
I I/!<:~,~-::~:--:~:,?-::~~~~~~~~~~~~~~~~~~~ 

_; ,9e;:-99 1 US1.0-157q0l SAAVELLY SAND• LNJXIDIZED; 
-I 1:::::::~<<>~:1 sand 111gr &' subrnd; 1~HS2 ~~ pet>s; note 

155-' !,~,<~=·<~ .. }! .tal contu fro11 dr1vtt snoe. 
=i :>;'.~'::'~::;~':: (157.0-159.0) FINE SAAD; lMJXIDIZED; SOE 

, -i ,.. :---' i1 11: ! 11 ! : sgr sand. 
11--1-1:l..88b9 :I !'3: r'.:..-::~>. -~:>..:... ~<:-~.L..:.::.:......::.:.:.:.:~--------

r:t1 _ _J ! - !.-.. ·:.:'_,.,':,:· .... .-1 (159.0-167.0) GRAVEL; LMlXIDIZED; 1scr161 
• 1 ":«> >~< ~ cgr gvl 1/2-3/4 in, both md & Mg frags cut 

, ..J 1.--. 19 .::-·:.'<--·:.:·-:1 bj drill; Hil-162 cgr sand & 11gr gvl, 
i ,-. :.J:..8892;1 :_!.j \<'".:-:.<=·,,~:'>., subing-submd; lfx!-167 vfgr sand & fgr gvlj 
l..•::15--t ' '·' · ~> : <:· : noh 111hl ccmtu fro11 dr1v1 11'\oe • 

-: 1P!i!,, As P'Y !",.,,·:,:· .. ,_-~ 

i 
·1 711--1 ..... _, __j 

_J 

(167. 0-167. 0) Hole abandoned oo bedrock 
rticiltdj causa - bit is drilling on stttl of 
casing t will not advance. 



SAMPLE DH - SAl'ltPLE 
NU~BER NU~BER INTERVAL 
18856 10202 
18857 10202 
18858 10202 
18859 10202 
L8861 10202 
18B62 10202 
18863 10202 
18864 10202 
18865 10202 
18866 10202 
18867 10202 
18868 10202 
18869 10202 
18882 10202 

102-107 
107-112 
112 
112-117 
117-122 
122-127 
127-132 
132-137 
137-142 
142-147 
147-152 
152-157 
157-162 
162-167 

AU NA CE SAMPLE 
NU~BE:1 

18857 
1886'.i 
18863 
18865 
18867 
1886'3 
18882 

PPB '/. 
72 -0.65 950 

772 -1.20 2470 
28 -0.45 780 
34 0.40 360 

-13 0.31 400 
55 0.60 840 
52 -0.55 1070 

MASTER FILE 

ST D G FORTY LEGAL COUNTY DRIFT ASSAY 
FTG 

GOLD WT (gl WT (g) WT (g) WT (gl WT(gl WT (gl WT '/. 
DESC 

5. A l SW-SW 36 156 25 K 
5. A L SW-SW 36 156 25 K 

-2.0 A L SW-SW 36 156 25 K 
5. A L SW-SW 36 156 25 K 
5. A L SW-SW 36 156 25 K 
5. A L SW-SW 36 156 25 K 
5. A L SW-SW 36 156 25 K 
5. A L SW-SW 36 156 25 K 
5. A L SW-SW 36 156 25 K 
5. A L SW-SW 36 156 25 K 
5.0 AL SW-SW 36 156 25 K 
5.0 A L SW-SW 36 156 25 ~ 

5.0 AL SW-SW 36 156 25 K 
5.0 AL SW-SW 36 156 25 K 

CR 

1000 
790 
530 
460 
480 
470 
460 

MN FE CO NI 

2124 30.00 190 180 
2538 36.00 260 290 

870 22.00 120 120 
740 20.00 90 93 
462 20.00 84 87 

1098 22.00 110 ~60 

2484 2.5.00 120 170 

TYPE 
RL. GVL. SAND 
RL. GVL SAND 
RL. UNCLASS. SLUFF 
RL. GVL. SAND 
RL. SILTY SAND 
RL. GVL. SAND 

102-112 

112-122 

GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM 
-1.0 -1.0 -1.0 -1.0 -1.0 36.9 1763.0 2 
o.o 9200.0 2800.0 9.9 5. 7 31.1 1365.0 2 

-1.0 -1.0 -1.0 -1.0 -1.0 26.2 1531.0 2 
-1.0 -1.0 -1.0 -1.0 -1.0 27.4 1749.0 2 
o.o 8600.0 2500.0 9.'3 7.4 45.4 1489.0 3 

-1.0 -1.0 -1.0 -1.0 -1.0 47.8 1742.0 3 
RL. GVL. SAND 122-132 0.0 11400.0 2800.0 22.3 9.7 47.5 1610.0 3 
RL. SILTY SAND -1.0 -1.0 -1.0 -1.0 -1.0 29.1 1541.0 2 
RL. F. TO V.F. SAND 132-142 
RL. F. TO V.F. SAND 

o.o 10200.0 0.0 52.3 14.1 69.2 2518.0 3 
-1.0 -1.0 -1.0 -1.0 -1.0 44.4 1508.0 3 

RL. MED. TO C. SAND 142-152 
RL. GVL. SAt'-4D 

o.o 10000.0 1200.0 61.0 17.8 68.1 2089.0" 3 
-1.0 -1.0 -1.0 -1.0 -1.0 34.2 1703.0 2 

RL. SANDY SVL. TILL 152-162 
RL. GVL. SAND 162-167 

o.o 11500.0 1600.0 55.0 ~5.8 17.9 1492.0 
1. 0 6'300. 0 600. 0 58. 7 23. 9 10. i 1956. 0 

NONMAGNETIC hEAVY :"IINERAL CONCENTRA"TE (PPM) 

CU ,ZN 

183 -200 
135 -200 
48 -200 
26 -200 
38 -200 
38 -200 
88 -200 

ZN2 

83 
4'3 
26 
20 
14 
24 
34 

AS SE ~O AG 

111 -25 7 0.9 
181 -37 -14 l. 0 

41 -10 -6 -0.2 
17 -:o -2 -0.2 
16 -10 -4 -0.2 
23 -10 -6 -0.2 
38 -iO -7 -0.2 

AG2 SN SB 

-15 -520 4.1 
-22 -720 1.5 
-11 -200 0.6 
-5 -200 0.5 
-5 -200 0.3 
-5 -200 0.5 
-5 -200 0.6 

5200 530 334 14 6'3 
-330 1530 261 22 -49 

270 410 130 12 -24 
-~00 150 99 g -:6 
-100 210 110 10 -16 
-iOO 490 91 12 -20 
-100 654 S5 9 42 

MAGNETIC HEAVY MINERAL CONCENT~ATE (PPMl 

SAMPLE ll'!GO T!02 CR 
NUMBER ~ ~ 

18863 0.599 5.93 1791 
18869 o. 7~2 6.66 1656 
18882 0.429 4.65 1008 

NI CU ZN SE 

145 28 418 -5 
142 25 430 -5 
157 120 298 -5 

MO AG PB WT 
g/kg 

3 -0.5 233 0.9 
2 -0.5 227 1.4 
7 -0.5 253 3.5 

-63uM ANALYSIS iPP~l 

SAil!PLE 
NUMBE~ 

18856 
18857 
18858 
18859 
18861 
18862 
18863 
18864 
18865 
18866 
18867 
18868 
18869 
18882 

AU 
PPB 

3 
3 

28 
4 
a 
2 
6 
5 
2 
2 
3 
6 
2 

75 

v 

82 
100 
58 
52 
62 
59 
66 
64 
63 
61 
59 
51 
61 

103 

C~ ~-N FE CO NI CU Z'.\I AS SE 
~ 

33 549 2.24 
47 549 2.46 
-1 569 2.62 
43 455 2.12 
43 539 2.56 
43 445 2.04 
49 483 2.28 
45 529 2.48 
61 539 2.58 
61 571 2.62 
49 471 2.16 
51 499 2.36 
59 612 3.00 
77 1496 9.09 

11 53 21 71 -5 -5 
15 63 27 77 -5 -5 
13 57 21 51 -5 45 
9 47 17 41 -5 -5 

13 63 27 61 -5 -5 
13 43 13 35 -5 8 
13 45 15 41 -5 -5 
15 45 23 47 -5 -5 
15 47 21 47 -5 -5 
17 47 21 49 -5 -5 
15 39 17 39 -5 -5 
13 39 15 37 -5 -5 
17 55 33 57 -5 -5 
23 87 51 5'3 -5 -5 

MO AG CD s~ SB Tc w PB BI u 

1 -0.5 -1 -10 -5 -:o -10 35 -2 -10 
1 -0.5 -1 -10 -5 -10 -10 37 -2 -10 
1 --0.5 -1 -10 . -5 -10 -10 105 -2 -10 
l -0.5 -1 -10 -5 -10 -10 27 -2 -10 
1 -o.5 -1 -~o -s -10 -10 37 -2 -10 

0.5 -10 -5 -10 -10 29 -2 -10 
0.5 -1 -10 -5 -10 -10 29 5 -10 
0.9 -1 -10 5 -10 -10 41 -2 -10 
0.9 -1 -10 15 -10 -10 49 -2 -10 
2.7 -1 -10 11 -10 -10 47 -2 -10 
1.5 -1 -10 7 -10 -10 41 5 -10 

1 1.5 -l -10 
1 1.5 -1 -10 
9 l. 7 -1 -10 

13 -10 -10 37 
9 -!O -10 43 

19 -10 352 53 

-2 -LO 
7 -10 

-2 -10 

(o;T 

g/kQ 
20.9 
22.8 
17.1 
15. 7 
30.5 
27.4 
29.5 
18. 9 
27.5 
29.4 
32.6 
20.1 
12.0 
5.2 

WT ~ WT ~ REMARKS 
+10 SAND 
-1 -1 
30 b8 
-1 -1 SLUFF ~AT'L 
-i. -1 
29 68 
-1 -1 
25 72 
-1 -1 

0 97 
-1 -1 

12 85 
-1 -1 
14 85 

'3 90 

~B BI 

47 0 286.0 41.0 
51 0 761.0 47.0 
22 0 139.0 20.0 
B 0 70.6 12.0 
0 o 75.2 10.0 

26 0 199.0 15.0 
22 0 285.0 15.0 

wT f:lSSAY 
g/kg WEIGhT 

7. 21 
b. 74 

2 16. '32 
5 39.84 
6 46.88 
5 41. 75 
9 46.62 

Appendix 8-13C. 
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Appendix 8-14A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10303 
~~~~~~~~~-

Dr i 11 in g Completion Date 7/6/87 
~-'--_;_~~~~~ 

LOCATION (see map at right) 

S-T-R SWl-SWl-31-69N-26W 

County . Koochiching 

Quadrangle Littlefork N.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 1119 ft. 

Total Depth 124 ft. 
~~~~~~~~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock 1002 ft. 

~~~~~~~~~~~~ 

Drilling Method Air Rotary 
~~~~~-"-~~~~~~~ 

Sample Diameter 6 inch 
~~~~~~~~~~~~~ 

Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 

, I ·~1 t:~ ... : 1•._:..,<r;' ·: • .,. 1·~~ 
· "?,-., 'V·r:..-;o. •··. 1110~ •. • .. - -, " . " ... ' ·'·.. " . . . . .. . .• ·: ,,, '·•-tt.:!, ... ··~ .·,. .·.. ,,. .. · · .. . 

~Et ;,~~>;'.§t/f.~:t~r:\:,;- :;::~ ,.: t ~ 'I~/~'. <.c~tt~~!K~~~;:> L. > '"'"? ·"~~: f· ..... -.:. .. ,_-x··:-·r:,_. ·~n· · Jr!.. ·· y···· • .: · . 'Z.-- ;::-?"". . 7-<'· ~<'i 
1

1""·', · ., .. · ·' 
/ , ,,1· .... ,.,i,~'.l\\r/<;::.,.. ~·: · · .. ; ·- ,._" .... '.. :-- " , L.1 ... -:. . .. '\.'. w, '!-.. o.·... : .. -; i ~ I 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-115 

115-117 

117-124 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

E = Skeletonized Grab Sample 
in Core Box 

F =.Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Quartz Biotite Schist 

Thin Section Description: 

H 
I 

Significant 
Geo chem 
Samples 

A = Au,Cu,Pb 
B = Cu,Ni,La,Th,U,Ag,Mo 
C = Ni,Cu,Mo 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

62 

SAtfl.£ WEIGHT O<s.wm 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBIJWE:N DR ILL I t-6 twWEENT LIMITED LABOOA TORY ~E LOS 

~I GtlT CGAAMS DfW AU DESCR I PT I 00 Cl.ASS 
ti). -== :--::.:.:::.:::.:..::::..::.::::-------- ::::z::::::::===== - - --- ---- ==g ----zr:r 

H. I. COC CLAST HATRIX 
-------- =======---== ----- -

TABLE t10 TABLE TABLE H. I. CONC. NOO tl}. CALC SIZE x S/U SD ST CY COLOO 
SPU T CH I PS FEED coc LIGHTS TOTAL HAG HAG V.6. PPB ------ --

V/S 6R LS OT SD CY 

18812 11. 1 3.6 7.5 74.3 50.3 24.0 19.l 4.9 0 NA CP 99 1NANAUY Y Y GY SY TILL 

6CLD a.ASS IF I CATI IJ4 

VISIBlE &a.D Fm1 SHAKING TABLE ~ P~ING 
tu1BfR Cf 6AA I NS 

ABBAADED I RR£6Ll.M DEL I CA TE tllH Cfi.C V. 6. 
SA*flE I PNfED === ==--=-= === HAS ASSAY 

Y/N DIA/'ETER THICKNESS T P T P T P TOTAL 6HS PPB REMARKS 

18812 N NO VISIBLE SOLD 



H IN MAG FROC -63 t()N MAG MAG 
tf4C 

A10Q AlQ A2 
q/kg g/kg ..lL.k_!l_, 

I I ' 

::::: t::::: c::::: ! 
-----~-----~-----! ----- i------ !------ i 

~~~~~~ ~~~~~; !~~~~~ !~~~~~ ~~~~~ !~~~~~ ~~~~~~ !~~~~~ ~~~~~~ i~~~~~ !~~~~~ i;~~~~ ~~~~~~ ~~~~~~ ~;~~~~ :~~~~~ !~~~;~ ~~~~~~ ~~~~~~ ~;~;;~ j 
f ~~~ ~~ ~~~~~~ [~~~~~ [~~ ~~~~ ~~ ~~~ ~~~ ~~~~~~ [~~~~~ f:~~~~~ [~~ ~~~~~~ g~~~~ ~~~~~~ f:~~~~~ ::~~~~~ ~~ ~~~~ ~~~~~~ ~~~~~~ ~ ~~~~~ !~~~~~~ ! 

t i I ;----, ;----+---; ; _..____j ; '. '. I ' I i_j ____ l__ ___ j 

i;;; ;; ~;;;;m;;;; f ;;;;; 1;;;;; :;;;;; ;;;;;; ;;;;;; :;;;;; ~;;;;; ;;;;;; !;;;;; ~;;;;; ~;;;;; t;;;;; ~~I;;;;;!;;;;;~;;;;; t;;;;; ~;;;;; l 
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1 - -~-----~-----r-----r-----r-----~-----r-----------~-----t-----L-----t-----t-----t-----t-----t-----t-----~-----L-----1 
~----- -----t----- ~----- ~-----1------ ~----- ~----- ~----- ~-----1------ ~----- L----- ~----- L----- L----- L----- t------1------ ~-----I 
~:::::~:::-- ----- -----~-----~-----~----- -----~----- -----~-----~-----~----- -----~-----~-----~-----r-----~-----~-----j r 1 -- ----- -----r-----r-----r----- -----r-----r-----r-----r-----~----- -----r-----r-----r-----1-----r-----r-----r-----[ _____ [ _____ [ _____ [-----~-----f·----r-----r-----f·----r-----~-----r----- ----- -----[-----[-----r-----r----- -----1 
t::::: L::::: ~::::: c::::: L::::: ::::: ::::: t::::: ~::::: :--:: ~----- ----- [_ ____ ~-----[ _____ ----- : _____ ~----- ! ______ [_ ____ I 
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HMC QB .... 10303 
I OOLR 

xNB~o~ LITHOLOGY LITHOUJGIC DESCRIPTIONS AND/OR REl'IARKS I 
,--'----~o I t·t:~~~}:::pjL -: 

! i}:}::)::~:~ (0.0-5.0) CLAVEY TILL; OXIDIZED to 5 ft. ! 

(FEET) 
-:)DES 

...:i 

5 

10 

1i:-•.) 

2C! 

25 

:~:D 

;~:~:. 

~Cl 

.. 1 ..... 
i:._, i::1 

r::n 
··-''-' 

55 

t::I] 

C'C 
1_1._1 

70 

75 

80 

:::5 

90 

_j 

--! 
-; 
: 
:i 

,_j 
-I 
-j 
-! 
-j 

-1 
-j _, 
_j 
-I 

--l 
-I 

j 
: _.:i 

_J 
-I 
-l 

-l 
--i 

--: 

_; 
_; 

I ---, 
; 

-! 
-I 

i 
-1 

J 
-l 
_j 

--l 
~ 
I 

I 
-=i 

-I 
-l 

-=l 
j 
-l 
-l 

--l 
-! 
I 
I 

-3 
-I 
~ 
-I 

--1 
_J 

:l 
-I 

-I 
--1 

~ 
I 

-::i 
~ 
-I _, 
I 
I 
::J 

---l 
-I 

! /.::;;.::..~:~~l-----------------------------! 
! i ?:: ?:: ?:: ::.~ < 5. 0-7 8. 0 l CLAVEY TI LL\ UNOXIDIZED; w/ hi : 

! ·:>, ·:>·. )·. ) ~bs • 30-37 N/ 110re sana • 37-38 w/ 10re pebs; : 
I>::-: .. :::·:..::-.:,~ 38-49 lllOl"e clayey 111/dep!h; 49-55 w/10re : 
I·": .. :-": .. : <~>·!1 pebs; 55-71 ION! sandy & ION! ls pebs; 71-78 : 
1 ::> >.<> :::~ mrt1 clayey w/depth. ! 

!!li
2 lll~l I 

! j~: ~::i:;. ~::l~~: ~:~~ ! 

i :::ii ~::~~ ::::;:~ :::~ 
::x:x::>J 
I ........ ··"· ~ 1:t::t::t) 
I ............ A 

lf~~g:~ 
! ...... ~ .. ·~··<· ... 

lilit<~78~.0-US.Ol CLAY; LNJUDIZED; lak1 Hds; r===-j 80-85 lfl!KlM b ptMJ 95-100 !If/IOU hi gnls; p--j 115 w/ang 11 gnl1 & peb!IS. 
t== ===j 

~ 

r=- =a 
F - -j 
e=-=--=:..-1 
1-... --::::-.: ...... , 

, .......... . ·-·-······ • • • . . ' . . ' . . . . . . . • • 
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qc ·- •, .. • 

-I 
-i 
I 

-1 
-'i 

·-I 
:lOC--1 

·1 nc. __ J 

_L..t_1,_1 . 

~~~~§El 
!§::=::=::==::~~§I 
g:=;:::-:;;~§) 

.s:::.::::..:o=:=.~:::::=.1 
EZ::=--:::::::~~i 
~g:::~~i~::::::::~: 

1~1~!1 --·-----.. --· 
µ1~:::::.::::§::::;:::i 
g~::.:::=:;~h!§i~I 
~:~.:-:::!::!:!::::.?::ilifu 

1:=~=:;~~::::!i 

LE!~ i f~I 
11 i:; 3, _ ____..1':11 .~NII' '.-.a! 
... L. _ .... ·-· ~---==:·:·-:=·-- ~~~···--···;'T.1 .. ~;:. ;~r--- ............................................... _ ................. ________ .........,. ________________ _ 

;JL8:f~:JUJ:Jf :112~: r.::& ....... !... .. ~~ .. :, (115.0-117.0l GRAVELLY SANDY TILL• 
-=:="=-~::::-.::::=:::::::, .• =--~=: ....... -·-·-· ;:.:; ;:.:. : UNOXIDIZED• RAINY w/a~g pebs up t6 one incn 

.1 ·-:· ,-, ,-::L ___ -.. ! t .. ::·:: . . ::·:: ; __________ !_ _____ !_ _______________________ : __ 

..Li:'..iU'J~.J3: :t.L1L :s-:_;; i .:·: ...... :·: ..... (117.0-124. 0) .BEDROC~; QUARTZ BIOTITE 
--: ' ! ............. !SCHIST\ no thin section; Roller Bit had to 
--i : : .:·: .... :·: ... i be useo here. 
,._J_ __ ___L _J_~:·:._ _ __.!:!J 

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



rtiSTEq FILC: 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (gl WT (g) ~T (g) WT(gl WT (g) wT ~ ~T ~ WT ~ ~E~ARKS 

NU~BER NUMBER INTERVAL 
18812 10303 115-118 
18813 10303 118-124 

AU NA CE 
PPB ,: 

DESC 
3. A L SW-SW 31 69 25 K 
6. A L SliJ-SW 31 69 26 K 

TYPE FTG 
RL. SANDY GVL. TILL 115-118 
BEDROCK 

G~AINS lifllC FEED +10FE~D NONMAG MAG -53uift -63FEC:D -63u.ri1 +10 SAND 
0.0 11100.0 3600.0 19.1 4.9 22. 7 3384.0 32 67 

-1.0 -l.O -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

NONMAGNETIC hEAVY fil~NERAL CONCENTRA\E (PPM) 

CR MN FE CO NI CU ZN ZN2 AS SE ~ AG AG2 SN SB BA LA HF TA PB BI TH u SAMPLE 
NUMBER 
18812 -28 -1.00 3620 300 859 30.00 580 650 1039 -200 40 91 -24 50 3.0 -13 -740 0.6 580 2150 99 4 120 89 0 903.0 186.0 

~AGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE MGO TI02 CR NI cu ZN SE ~o AG PB wT 
NUMBER '/. '/. g/kg 
18812 1.500 3.84 1530 1210 532 181 1 150 0.6 244 0.4 

-63uM At\ALYSIS \PPM) 

SA!r.PLE AU V CR MN FE CO NI CU ZN AS SE ri!O AG CD S·~ SB 1~ W PB BI U WT 
NLlMBE~ PPB '/. g/Kg 
18812 89 50 45 485 2.72 15 47 105 55 5 -5 5 0.9 -1 -10 -5 -10 11 51 5 -10 6. 7 

BEDROCK AN~LYSIS (PPM) 

WT ASSAY 
g/kg wEIGHT 

2 12.76 

SAPIPLE 
NUMBER 
18813 

AU SB AS BA BR CD CE CS CR CO EU hF IR FE LA LU MO NI R8 SM SC SE AGR NA TA TE TB TH SN W U Y3 ZNR ZR 

SAMPLE 
NUMBER 
18813 

PPB '/. '/. 
-2 -o.i 1.1 a30 22.0 -5 63.o 1.0 320 30 -. 3 -so 5. 1 41 0.2 -1 95 110 5.5o 1s.o -5 -2 2.63 o. 1 -~o o. 1 10.0 -100 

CU PB 

42 4 

ZN MN AG SNR Ll 

94 360 0.1 0 0 

BE C02 
'/. 

0 0 

BEDROC'.\ ANAL VS IS (PPM) CONTINUED 

NA 

0 

MG AL 8!02 

'/. " 
0 0 0 

s c:_ 

0 0 

K 

0 

CA FEO NIR 
'/. 

0 0 0 

SR NB MOR 

0 0 0 

65 

BAR TAR BI LOI 
'/. 

0 0 0 0 

FE 

0 

4 2.9 -2 110 280 

Appendix 8-14C. 
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Appendix 8-15A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10304 

Drilling Completion Date 7/9/87 
~-'-....;...~~~~~ 

LOCATION (see map at right) 

S-T-R swi-swi-4-69N-26W 

County Koochiching 

Quadrangle Littlefork N.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1103 ft. 
--~~~~~---~--~~~ 

Total Depth 142 ft. 
~~~~~--~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock 967 ft. 

~~~--~~~~~--~-

Drilling Method Air Rotary 
----~--~__.._----~------~ 

Sample Diameter ___ 6 __ i_n_c_h ____ ~----------~ 

Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 

... ~ 

~<~: .. ': 

I 
·I 

I 

*"o 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geo chem 
Feet tat ion Available Tested Samples 

0-2 Organic Sediments 
2-136 Rainy Lobe A = Au 

Gl. Drift E,F A,B,C B = As 
136-142 Bedrock E,F I 

A = -63 microns fraction E = Skeletonized Grab Sample H = Thin Section 
B = Heavy Minerals, Nonmag in Core Box I = (Bedrock or Drift) 
C = Heavy Minerals, Mag F = Interval Cuttings in Bucket Split of "Wholerock" 
D = Sluice Box Composite G = Core Sample 

BEDROCK 

Principal Rock Type: Metasediment w/Stringers on Monzonite 

Thin Section Description: 

HEAVY MINERAL CONCEN R E EPORT 
(SEE LEGEND IN APPENDIX) 

OVERBt.RD£N DRILLIMJ ~ UtUTED LABOOATOOY SAlf>lE LOS 

SM'lE WEIGHT <KG. WET> tEISHT (61Wf3 DRY> AU DESCRIPTIOO Cl.ASS 
t«I. -----------~-~-------- :- --- ========= -::::::::z= 

M. I. CCU:: CLAST MATRIX 
= ----------- ... 

TABlE +10 TABLE TABLE ff. I. CDNC. HOO t«I. CALC SIZE '1. . SIU SD ST CY COlOO 
5fl IT OilPS FEED CCN: LIGHTS TOTAL HAS HAS V. 6. PPB ------ ==z=::i 

VIS 6R LS OT SD CY 

18814 10.2 1.9 B.3 254.5 226.0 28.5 23.3 5.2 0 NA CP 5 95 NA NA U Y Y Y GB 68 TILL 

6aJ) ClJSS lFICATI CJ4 

VISIBLE 6Cl.D FRm SHAW~ TABLE AHO P~INS 
NUiB£R Cf' 6RAI NS 

ABBRADED J RREGll.AR DEL I CA TE OOH CAlC V.6. 
SNA.E I PPHED == =---==: === MAS ASSAY 

Y /N DIMTER 1lil00£SS T P T P T P TOTft. &IS PPB Rfl1ARl<S 

18814 N NO VISIBLE SOLD 

66 
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MASTER FILE 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT (gl WT (g) WT (gl WT(g) WT (g) WT ~ WT ~ WT ~ RE~ARKS 

NUMBER NUMBER INTERVAL 
18814 10304 133-137 
10815 10304 137-142 

AU NA CE 
PPB . ;. 

DESC 
4.0 A L SW-SW 4 69 26 K 
5. A L SW-SW 4 69 26 K 

TYPE FTG 
RL. SANDY GVL. TILL 133-137 
BEDROCK 

GRAINS HMC FEED +10FEED NONMAG MAG -63u~ -63FEED -63uM +10 SAND 
o. 0 10200. 0 1'300, 0 23. 3 5. 2 11. 4 3258. 0 0 19 81 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

NO~~AGNETIC HEAVY MINERAL CONCENTRATE (PP~l 

CR MN FE CO NI CU ZN Z~2 AS SE MO AG AG2 SN SB BA LA hF TA PB BI TH u SAMPLE 
NUMBER 
18814 100 0.53 340 290 1318 24.00 180 170 204 400 80 245 -10 6 1.2 -5 -300 0.8 160 150 72 6 29 22 0 34.0 ll.O 

MAGNETIC HEAVY MINERAL COJ\.CENTRATE (PPM) 

SAMPLE MGO TI02 CR NI CU ZN SE MO AS PB WT 
NUl'11BER ;. " ~/kg 
18814 0.612 6.26 2131 312 79 233 -1 42 -0.5 252 0.5 

SAMPLE 
NUMBER 
18814 

AU 
PPB 
154 

v 

76 

-63ufl1 ANALYSIS CPP~l 

CR MN FE CO NI CU 
'/. 

57 642 3.02 17 35 31 

ZN AS SE MO AS CD SN SB iE W 

59 7 -5 3 -0.5 -1 -10 -5 -10 -10 
BEDROCK ANALYSIS (PPMi 

PB BI U 

27 9 -10 

WT 
. g/kg 

3. 5 

WT ASSAY 
g/kg WEIGHT 

2 16. 58 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB SM SC SE AGR NA iA TE TB TH SN W U YB ZNR ZR 
NUMBER PPB ;. '/. 
18B15 -2 0.1 -0.5 1300 3.5 -5 7.6 4.5 110 -5 -1 2 -50 1.3 7 -0.2 -1 -20 59 1.00 1.9 -5 -2 4.50 -0.5 -lO -0.5 1.1 -100 3 0.9 -2 -100 -200 

SAMPLE 
NUMBER 
18815 

CU PB ZN MN AG SNR Li BE C02 
'/. 

4 3 47 180 -0.1 0 0 0 0 

BEDROCK ANALYSIS (PPM} CONTINUED 

NA MG AL SI02 S CL 

;. " 
0 0 0 0 0 0 

K 

0 

CA FEO NIR 
;. 

0 0 0 

SR NB MOR BAR TAR Bl LOi 
'/. 

0 0 0 0 0 0 0 

69 

FE 

0 
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Appendix 8-16A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10401 
~~~~~~~~~-

Dr i 11 in g Completion Date 6/18/87 

LOCATION (see map at right) 

S-T-R SE!-SE!-3-68N-26W 

County Koochiching 

Quadrangle Littlefork N.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 1122 ft. 

Total Depth 186 ft. 
~~~--~~~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock 945 ft. 

~------~~~--------

Dr i 11 in g Method ~-A_i_r __ R_o_t_a_r~y----~--------

Sample Diameter 6 inch 
~~----------~----------

Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 

.,.. . I . · .,· ~ f':i: tit24.._ __ . . . .......__.,. 'I . .--~. ~ ' t ---c-· ~· - ~JC: ...... "" ;~1of~~ ~.; ~\ .·. ·~;'.:~:+;'· _v \ ' .;l;,t~-1:::·r~. 
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Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Sunnnary Log 

INFORMATION SUMMARY 

Interval 
Feet 

0-9.5 
9.5-117 

117-177 

177-186 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Quartz-Biotite-Schist 

Thin Section Description: 

Significant 
Geochem 
Samples 

A = Cu,As,Sb 
B = Cu 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

70 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERMDEN DR ILllt-6 twWE£NT LIMITED LABOOATMY SAlfl..E LOG 

SAff>l.E tf:IGHT OCS. tE'T) tEISHT <GRAMS DRY> AU De:SCR I PTI 00 a.ASS 
ti). -= --------- - - ============ - - -:==:-s r=zz 

11. I. Coot CLAST HATRU 
- - - -- ======= 

TABLE +10 TAll.E TABlE H.I. C(}lC. NON 00. CALC SIZE % SIU SD ST CV CCX.M 
SPl IT CHIPS FEED CCH: LIGHTS TOTAL MAG MAG V.6. PPB =--= = 

VIS GR LS OT SD CY 

18774 9.5 0.8 8.7 132.4 103.1 29.3 22.4 6.9 0 NA P 60 40 TR NA U Y y y B B TILL 
18776 8.7 0.6 8.1 164.6 101.4 63.2 51.1 12.1 0 NA CP 70 30 NA NA U Y V V 68 68 TILL 
18778 9.6 0.7 8.9 207.3 186.2 21.1 15.2 5.9 0 NA P 70 30 TR NA U Y y y B B TILL 
18783 7.8 2.1 5.7 190.1 137.b 52.5 44.7 7.8 0 NA CP 55 45 TR NA U Y Y Y GB GB TILL 
18784 8.3 2.s 5.8 140.4 124.3 24.1 22.3 1. 8 1 347 C NA 100 NA NA U Y Y Y GY SY TILL 

6W> a.ASSIFICATim. 

vmsu: au AD1 SW4KINB TABLE AND P~INS 
tU8ER CF ~INS 

ABBAADED IRREGll.M DELI CATE t04 CALC V.6. 
SAlfl£ I PANO ===== ==---= i:::== f'1A6 ASSAY 

YIN DIMTER THIOO£SS T p T p T P TOTAL 6HS PPB REMARKS 

18774 N 00 VISIBLE GOLD 

18776 N NO VISIBLE 6ClD 

18778 N NO VISIBLE GOLD 

1878.3 N NO VISUl.E GOLD 
AVAILABLE 

18784 N 125 x 225 34 c PHOTO MICROGRAPH 
------ FILM REFEROCE 1144 

22.3 347 
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IN~~~~~ L[THOl..OGY LITHOLOGIC DESCRIPTIONS AND/OR RE~RKS 
I 1~:::? .:'~:=;-----------------------------------! 

~ ! c~~-·c;:-: (0, 0-9. 5) ORGANIC SEDIMENTS. l 
·-\ I <=;· c : 

-! ! ·;=~· ·~=;· : ' 
:\ I ·C;· ·CJ l. 
_,,.....,....,.,..,..,.,---.__...,..._,,, __ ,_·,....··~-.... ·:· ·::=i· : 

__....;:!Di :E :s; ~a 0 I 11°"tl :ES •::::=::::.:=i l ...:,--·--:------::::.:=::;::::-;;·-::: : 
-l I ~~~ (9.5-18.0) CLAY; OXIDIZED to 17; UNOXIDIZED : 

,-:::::=.::@::.;.::; below; lake sed. : 
§:!:f§§ : 
::.::::=::::::;:;;:.;§ : 
~=-==::::.::, : 
§~=~==~j : 
! ·:;· .. )·· ')·· ·:.. ----------: 
i :..:::· /:· ~.:::<1 <18.0--28.0l CU-WEY TILL, UNOXIDIZED; w/sand : 
' .. ·~ · ,·:. · ···:. · ·"~ & ls pebs : 

J~~~;~:l . I 
1)::;;:::;;;.:,;;:: <28.0--30.0) GRAVELLY SAND; UNOXIDIZED; : 
!-::~:;::-:7~~ 1110stly ls gnls. ! 
I, .. , "" "" . .,------------------------------, 
:):::::~<::t:::~ <J0.0--98.0) CLAYEY TILL; UNOXIDIZEDi· J0-32 : 
:.-<:-.-<:-, .. :::-.-·:: w/100re clay; 32-34 w/many 1/2 inch s pebs; : 
.. ::;.,:-:::·.>:::-.:-::~ 43-45 w/11any 1/2 inch. ls Qecs;. 60-65 w(i.any : 
! : .. ::" : .. :--- /" : .. ? gnls & 1/2 incn ls peos; 65-9tJ less gritty. ! 
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Appendix 8-168. 
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MASTER FILE 

SAMPLE DH 
\\it.JMBER NUll'Brn 
18773 10401 
18774 10401 
18775 10401 
18776 10401 
18777 10401 
18778 10401 
18779 10401 
18783 10401 
18784 10401 
18785 10401 

SAMPLE 
INTERVAL 
117-122 
122-146 
146-151 
151-157 
157-162 
162-167 
167-172 
172-177 
177-181 
181-186 

ST D G FORTY LEGAL 
DESC 

COUNTY DRIFT ASSAY 
FTG 

GOLD WT (g) WT (g) WT (g) WT (g) WT(gl WT (g) WT ~ WT ~ WT ~ REMARKS 
TYPE GRAINS HMC FEED +lOFEED NONtllAG ~AG -63uM -63FEED -63u~ +10 SAND 

5. A L SE-SE 3 68 26 K RL. SILTY SAND -1.0 -1.0 -1.0 -1.0 -1.0 53.8 1653.0 3 -l -1 
24. A L SE-SE 3 68 26 K Rl. MED. TO C. SAND 117-146 

RL. F. TO V.F. SAND 
0.0 9500.0 800.0 22.4 6.9 69.8 1741.0 4 8 88 

SAMPLE 
NUMBER 
18774 
18776 
18778 
18783 
18784 

AU NA CE 
PPB ~ 

-12 -0.39 1420 
10 o. 72 580 

-12 0.65 740 
-5 0.38 1090 

350 -0.44 1560 

5. A L SE-SE 3 68 26 K -1.0 -1.0 -1.0 
6. A L SE-SE 3 68 26 K 
5. A L SE-SE 3 68 26 K 
5. A L SE-SE 3 68 26 K 
5. A L SE-SE 3 68 26 K 
S. A L SE-SE 3 68 26 K 

RL. F. TO V.F. SAND 146-157 
RL. GVL. SAND 

0.0 870<).0 000.0 
-1.0 -1.0 -1.0 

RL. GVL. SAND 
RL. GVL. SAND 

157-167 0.0 9600.0 700.0 
-1.0 -1.0 -t.O 

4. A L SE-SE 3 68 26 K 
RL. SANDY GVL. TILL 167-177 
RL. SANDY GVL. TILL 177-181 
BEDROCK 

o.o 7800.0 2!00.0 
1.0 8300.0 2500.0 

5. A L SE-SE 3 68 26 K -t.O -1.0 -1.0 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

CR 

420 
360 
500 
370 
270 

MN FE CO NI CU ZN ZN2 

599 24.00 190 140 109 -200 20 
329 19.00 120 130 65 -200 18 
464 25.00 210 190 99 210 30 
631 25.00 150 130 462 ~200 25 

1175 31.00 78 120 288 -200 18 

AS SE ~O AG AG2 SN SB 

50 -10 -5 1.5 
24 -LO 2 1.3 
46 -10 3 1.4 
23 -10 -4 0.9 
22 -10 -5 1.2 

-5 -370 0.4 
-5 -200 0.5 
-5 -270 0.5 
-5 -280 0.4 
-5 -400 -0.2 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE il160 TI02 CR NI CU ZN SE MO AG PB WT 
NUMBER % ~ g/kg 
18776 0.519 5.95 3098 175 23 319 -1 3 -0.5 329 1.4 
18783 o. 718 7.89 2455 160 31 325 -1 3 -0.5 236 1.0 
18784 0.445 0.00 0 244 134 171 0 22 -0.5 362 0.2 

-63uM ANALYSIS (PPMl 

SAMPLE 
NlJl"IBER 
18773 
18774 
18775 
18776 
18777 
18778 
18779 
18783 
18784 

AU V CR ~N FE CO NI CU ZN AS S£ MO AG CO S~ SB TE W PB BI U 
PPB 

2 105 
-1 88 
-1 105 
-1 95 
-1 101 
1 99 

11 119 
2 192 
4 174 

" 51 545 2.39 15 29 29 29 3i -5 
59 633 3.11 15 31 29 35 21 -5 
51 619 3.27 15 33 29 39 25 -5 
53 511 2.39 13 25 15 2S 13 -5 
59 523 2.51 13 27 19 31 21 -5 
55 523 2.49 13 27 21 31 29 -5 
67 593 3.15 19 47 201 65 45 -5 
75 861 3.79 25 73 457 63 43 -s 
97 841 4.07 33 89 119 89 23 -s 

5 -0.5 -1 15 
7 -0.5 -1 -10 
7 -0.5 -1 -10 
5 -0.5 -1 -10 
7 -0.5 -1 -10 
7 -0.5 -1 -10 
7 -0.5 
9 -0.5 
7 -0.5 

-1 -10 
9 -10 
4 -10 

13 -!O -10 30 5 -10. 
ll -10 -10 43 -2 -10 
11 -10 -10 39 3 -:o 
7 -10 -10 30 5 -20 

19 -10 -10 30 9 -10 
11 -10 -10 72 -2 -10 
11 14 -10 57 3 -10 
15 -10 -10 72 -2 -10 
13 -10 -10 68 9 -10 

BEDROCK ANALYSIS (PPM) 

-1.0 -1.0 47.9 2541.0 
51.1 12.1 164.1 2913.0 
-1.0 -1.0 137.4 3072.0 
15.2 5.9 118.0 2932.0 
-1.0 -1.0 67.5 3430.0 
44. 7 7.8 40.6 2587.0 
22.3 1.8 25.9 1997.0 
-1.0 -1.0 -1.0 -1.0 

BA LA HF TA W 

-100 767 150 B -17 
120 8 -10 
170 10 -18 

-:oo 270 
-100 370 
-100 604 
-10(l 878 

WT 
g/kg 
32.5 
40. l 
18.9 
56.3 
44.7 
40.2 
19. 7 
15.7 
13.0 

75 
48 

6 -14 

1 -22 

2 
6 
4 
4 
2 
2 
1 

-1 

-1 

7 
-1 

7 
-1 
27 
30 
-1 

PB BI 

-1 

87 
-1 

89 
-1 

71 
59 
-1 

TH u 

15 0 201.0 44.0 
8 0 68.9 L9.0 

17 0 119.0 23.0 
27 0 180.0 47.0 
27 0 257.0 72.2 

ioiT ASSAY 
g/kg WEIGH' 

2 15. 66 
& 35.88 
2 10.22 
5 30.8~ 

3 14.28 

SAMPLE 
NUMBER 
18785 

AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU ~ NI 

" 
RB Sll SC SE AGR NA TA TE TB TH SN W U VB ZNR Z~ 

SAMPLE 
NUMBER 
18785 

PPB 
-2 0.1 1.1 1100 9.1 -5 35.0 1.6 170 9 -1 -1 -50 2.5 19 -0.2 2 -20 

CU PB 

18 5 

ZN MN AG SNR LI 

54 205 0.2 0 0 

BE C02 
% 

0 0 

BEDROCK ANALYSIS !PPM) CONTINUED 

MS AL SI02 s CL K 
~ ~ 

0 0 0 0 0 0 0 

~ 

41 s.10 3.5 -5 -2 4.57 -o.5 -10 o.a o.9 -100 

CA FEO NIR 
~ 

0 0 0 

SR ~B MOR BAR TAR BI LOI 

" 0 0 0 0 0 0 0 

73 

FE 

0 

35 0.6 -2 -100 -200 

Appendix 8-16C. 
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Appendix 8-17A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10403 
~~~~~~~~~ 

Drilling Completion Date 8/19/87 

LOCATION (see map at right) 

S-T-R swt-sw!-19-68N-26W 

County Koochiching 

Littlefork S.W. 7.5 Quadrangle 
~~~~~~~~~~.;;._~~~~-

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 1160 ft. 

Total Depth 104 ft. 
~~~~~~~~~~~~~~-

Elevation, Top of 
Precambrian Bedrock 1062 ft. 

Drilling Method Air Rotary 
~~~~~-"-~~~~~~-

Sample Diameter 6 inch 
~~~~~~~~~~~~-

Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 

445ooom E. 446 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-2 
2-92 

92-98 
98-104 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 
Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geochem 
Sam.Eles 

B = Sn 
C = Cu, Ni 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Quartz Biotite Schist w/Tonalite Segregation 100-103 ft. 

Thin Section Description: 
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HEAVY MINERAL NCENTRATE PORT 

(SEE LEGEND IN APPENDIX) 
INERBUUltM DRllllN3 l'WWE£MT LU11TED L.ABmATOOY SAlflE LOG 

Sl'WlE ~um om.tEn NErGHT (tiWfS DRV> AU DESCRIPTIOO a.ASS 
NJ. W""""''""...,........,.. .... ::::.;::=--:.==~ ===-=== .. .,..,,.....,,......,, -H. I. Cf.H: CLAST MATRIX 

----- .. ~--== 

TASlE +10 TAELE TA!l.E t1. I. Coot. NON 00. CALC sm: % SIU SD ST CY COUl~ 
SfUT CHIPS FEED coc LIGHTS TOTAL HAG HAS IJ.6. PPB ------ ===:::! 

VIS SR LS OT SD CY 

-- -
18854 9.5 1.8 7.7 1 '53. 1 113.0 40.1 32.5 7.6 1 89 P20BONANAUY Y V GB GB TILL 

6a.D 

vumu: no RD1 S&W<INS TABLE Nm PAN4ING" 
MJmER CF GAAINS 

ABBAAJE> I RR£6UlM Da.ICA TE to CAlC V.6. 
SPlflE I PNIED =- ...,....,...-=a ==== MB ASSAY 

YIN DIMTER THIOOESS T P T P T P TOTAL SiS PPB IE1ARKS 

1BSS4 N 100 x 150 2S c 



FIELDNOTE SIJllMARY LOG OB-10403, AIR ROTARY 
C IN 0 MG HMC l C IN ~6 FRAC -63 0 ~ ~ IN -63 MICRON ][ 

OB-10403 !« 
HMC I BOLD NON Al HMC A200 A600 "S "25 "'6000 "30 "100 "100 "10 "10 ... ~ "10 ~ A~b "100 "SOO " "100 "10 "'2 

At Cu Sb Mo 81 Al Cu Ni Sb Mo Zn Ft~ Ni Pb P'IO Au u _ill~.L~. (FEET) ~PLE 1J~~~~ks LIMOOY LITHJLOGIC OESCRIPTIIM AND/OR REMARKS 
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cc ._1._1 

i::c ._,,_, 

-1.DES M01 N.ES~--------------------------1 
...:.----~--7::,:---::.:·<:.!! (0.0-2.0l ORGANIC SEDI~ENTS; 1110stly soil. ! -=: ! i ?::: :::f: ::f: :::;._ ________ .. _____________________ l 
__ , ~::.:---><·'."·::.!! (2.0-10.0) CLAYEY TILL; OXIDIZED; buff : 

--1 

-1 

' _, 

-i 
--! 

' _, 

-I 

-i 

' j 
-l 

--I 
-! 
-! 

! ... ;:::..-::::-<:---~ color; ls pebs ang-subrnd; 5-10 MOre grayish ! 
I ">·. ··::·., "'.:·., "'.~ color and 1110re ls grns & pebs. ' 
I ·~: ... ·~ .... ·~:· •• ·~~- I 
! ::.::-- ::.::<.::<·~ U0.0-12.0) CLAYEY TILL; UNOXIDIZED; gray I 
1. :" .. ": ::·. i color. : 
iii;: : ; i; . : 
!i;;::: ~;; (12.0-15.0) FINE SAND; UNOXIDIZED; ang to : 

sybrnd grns of Quartz, ls, 111af ic 1ins & red ! 
I: 11ns. • 

I 
I 
I 

I: 
I 

! I 
r-------~--------------------------~~---------; 
1 (15.0-25.0) MEDIUM SAND; UNOXIDIZED; w/fgr l 

sand atid occ balls of brown-gray clay; water : 
~-:..,.-;-777: bearing. ! 
:: : : : : : : : . : 
;: : : : ! •. I 

I 

i: 
' . 

.. 

I 
I 
I 
I 
I 
I 
I 

.-----------------------------------------------: ... 
... (25.0-40.0l FINE SAND; UNOXIDIZED; water : 

bearing. ! .... 
I 

1:: ! ; ; : : 
·;::::: : 
; ; ~ ~ l ~ ; 

:il~ij!I I 

: ;H ;i~: ,:l i 

! :.i~ ,nr,] 1 

! : .. ~::: ?:: ::.~::: :::~ _____________________________ : 
I::.:"·>· >·<:1 (40. 0-80.0) CLAYEY TILLl UNOXIDIZED; 40-45 
i .. ~::.-::::.--;::: .··~ sandy, brownish-:-gray; 4:.-55 w/f ine sandl 
: 'f. ~>·· ·:>-. -:~ gray; 55-75 w/h1gher clast contenh_ 30-:.0~ 
; :..::~ "..'.::· :..:::· ::.;! clasts, clasts subang-~ubrnd and :.v/50 
.. ·::..;··:<<<··:~ls/other, 75-88 more silt. 
I ··.~ .. ··.: ... ·-.: ... ".~ 

=..:=:=:= -·--.. ·-=:=§ 
§~-=~=--::::! 

~~ --------~----------: 
r==.::;:::=:;;::µi (80.0-92.0) CLAY; UNOXIDIZED lake led, 
~~~~:~ gray, w/1andy gravtl intarb~s?. 
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MASTER FILE 

SAMPLE DH 
NUMBER NUMBER 
18854 104-03 
18855 10403 

SAMPLE 
INTERVAL 
94-99 
99-104 

ST 0 G FORTY LEGAL 
DESC 

COUNTY DRIFT ASSAY GOLD WT (gl WT (gl WT (g) WT (g) WT(g) WT (g) WT~ WT'/. WT~ REMARKS 

AU NA CE 
PPB % 

5. A L SW-SW 19 68 26 K 
5. A L SW-SW 19 68 26 K 

TYPE FTG 
RL. SANDY GVL. TILL 94-9'1 
BEDROCK 

GRAINS HMC FEED +10FEED NONMAS MAG -63u~ -63FEED -63uM +10 SAND 
1.0 9500.0 1800.0 32.5 7.6 9"2.2 2209.0 4 19 77 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

ll()NMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

CR MN FE CO NI CU ZN ZN2 AS SE MO AG A62 SN SB BA LA HF IA W PB BI TH u SAMPLE 
NUMBER 
18854 1260 0.66 740 390 1542 26.00 310 310 295 270 43 58 -10 6 0.6 -12 410 0.4 1600 400 92 6 i20 21 0 102.0 31.0 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPflll 

SAMPLE MGO TID2 CR NI CU ZN SE ~O AG PB WT 
NUMBER ~ '/. . g/kg 
iaa54 l.3so 3.85 1052 540 428 306 -5 10 -o.5 241 o.a 

SAMPLE 
NUMBER 
18854 

AU 
PPB 

3 

v 

69 

-63uM ANALYSIS (~PMl 

CR MN FE CO NI CU ZN AS 
'/. 

45 632 2. 76 17 53 31 53 -5 

SE ·· :wio AG CO SN SB TE W PB BI U WT 
g/kg 

14 3 0.5 -1 -10 5 -10 63 39 -2 -10 41. 7 
BED~OCK ANALYSIS (PPMi 

WT ASSAY 
g/kg WEIGHT 

3 24.86 

SA~PLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB S~ SC SE AG~ NA TA TE TB TH BN ~ U YB ZNR ZR 
NUP!BER PPB % 
18855 -2 -0.1 -0.5 1600 18.0 -5 36.0 3.6 150 10 -1 -1 -50 2.6 19 -0.2 2 30 

SAMPLE 
NUMBER 
18855 

CU PB 

10 5 

ZN MN AG SNR LI 

54 270 -0.1 0 0 

BE C02 
'/. 

0 0 

BEDROCK ~~LYSIS (PPM) CONTINUED 

NA MS AL SI02 s CL 
'/. ~ 

0 0 0 0 0 0 0 

'/. 
72 4.50 6.5 -5 -2 4.19 -0.5 -10 0.7 1.9 -100 4 1.4 -2 -100 -200 

CA FED NIR 
'/. 

0 0 0 

SR ~B MOR BAR TAR BI LOI 
'/. 

0 0 0 0 0 0 0 

FE 

0 
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Appendix 8-18A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10404 
--~~---~~~ 

Drilling Completion Date 9/3/87 _.......;_.....;._ ____ _ 
LOCATION (see map at right) 

S-T-R NW!-NW!-8-68N-26W 

County Koochiching 

Quadrangle Littlefork N.W. 7.5 
~~~~~------_..;.....:...;;..~~~~-

Regional Survey Area 
~~~----~----~~~ 

Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 1125 ft. 
----~----.;._--~~~-----

Total Depth 141 ft. 
------~--------~-----------

Elevation, Top of· 
Precambrian Bedrock 989.5 ft. 

Drilling Method ___ A_i_r __ R_o_t_a_r_y ____________ ~ 

Sample Diameter 6 inch 
------------------------~ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval 
Feet 

Interpre
tation 

0-63 
63-135.5 

No Observations 
Des Moines Lobe 

Gl. Drift 
135.5-141 Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

E,F 

Subsamples 
Tested 

I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: 135.5-137 ft. Quartz-Muscovite Schist; 
137-141 ft. Quartz Biotite Schist 

Thin Section Description: 

Significant 
Geochem 
Sam£les 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

78 

11 i a •••• ~·~". ·111, a -·t.·11· 

No samples obtained for heavy mineral 
concentration .. 
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SAMPLE • 

08-10404 

LITHOLOSIC DESCRIPTI~ AND/CR REMARKS 

! (0. o-63. OJ NO OBSERVATIONS; second rig 
I drilling now. 
! 
I 

t 

! 

I 

,t"!IE:S; .~~-------------------------------. 
r::::::-·::: .. : >>::~ (63. O-b8. O> CLAVEY TILL; w/a granitic cobble I 
: : .. ::·· :..;:-. : .. ::-- :,~ at 63, and 1 s pebs. I 
!:Y:f::f:::~ j 

I 

.~~~---~~-~~-----~: 

i (&8. 0-82. Ol NO OBSERVATIONS. I 
l 
I 
I 
i 

I 
I 
I 

I 
I 

Appendix 8-188. 
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'l~~~~L§~j~( a2. 0-114~0)-cl:Av:-uNox ioizEo:-1~k;----------
1i§~mgg§§::§! sedi111ent• v soft £this drill 'r.1ethod reduces 
~~f~f:Tu~~~==-~ it to a !hick souo; 100-107 w/minor vcgr 
'~~::::::::%~g§.] sand & gnl s. 

~§§;:~T~~ 
1~==.:.::= .. =1 

=:.::::..::·:::::~::::21 

j~.§j§S:~~ 

~~~~l 
:~:~=~::;;1 

~gg~E~::::i 
§L:§lb~§§I 

r~m1 ___________________ _ 
(114.0-125.0) CLAYEY TILL; UNOXIDIZED; 
w/soflli vcgr sand and pebs; pebs apgrox 50~ 

. . . . ls and 501' rneta-ign; pebs uc to 1/2-3/4 
! >:" /" ::.::·· : .. ~ 1 nch; and ang-subang. I 

~~~~i;~L:~ l 
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11~1~1 l 
§§f~~=:::E~i---------------------------------------------: 
@E;.§§l~§ (125.0-135.0) CLAY; UNOXIDIZED; silty lake I 

"-1 
_; 

··1":1n.-. 
_a_1,.11_1 

-· !§§?....§§§ sediments; w/some oebs. I 
1 :::: r; ·--·-: ; ~~E§'.~~~~t..(i3s~o=-i35~5)sRAvEt::-uNoiloizEo:-7ot;~~i-----! 

--·-··-·-··-·-· .. -· .. ········-·"···-··--···-· 3 4 . h th. 1' I' l ' p y I ....--' --·---.. : >:: .:< ; - inc es ic,.,; w sollle c ay. , 
; .:1L :5: :t; ';i11 il~il : t ! ::-:: ::< ·-----------------------------------------1 -=;·----.. ·-·: : ;:.:: ::.:; . ( 135. 5-141. Ol BEDROCK I 135. 5-137 I 

1·::.~0-! ! : ::< ::<: QUARTZ-MUSCOVITE SCHI~T; 137-141 . ! 
--:·---·-... ·-·--·--·..=.·-·-:"'-' QUARTZ-BIOTITE SCHIST• w/10~ plag1oclase • 

feldsoar, 2~ other mafic silicates, and l --, 
-! 

:l ·:~ s ·--.::::1 
trace dissem sulfides w/biotite. I 

I 
I 
I 
I -------------------------.-------------------1 



l'IASTER FI LE 

SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY SOLO WT (g} WT (g) WT (g) WT (g) WT(g) WT (gl WT '/. WT '/. WT '/. RE1'1ARKS 
Appendix 8-18C. 

DH SAMPLE 
i\UMBER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +10FEED NONMAG MAG -63uM -63FEED -63u~ +10 SAND 
18870 10404 136-141 5.0 AL NW-NW a 68 26 K BEDROCK -1. 0 -1.0 -1. 0 -1.0 -l.O -1. 0 -1. 0 -1 -1 -1 

BEDRCCK ANALYSIS (PPM) 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO Nl RB SM SC SE AGR NA TA TE TB TH SN w LI YB ZNR ZR 

NUMBER PPB ~ '/. 

18870 -2 -0.1 -0.5 1100 2.9 -5 96.0 4.4 230 25 -1 4 -50 4.8 53 0.2 -1 65 79 8.20 14.0 -5 -2 2.64 0.6 -10 0.8 20.6 -100 4 2.8 -2 -100 -200 

BEDROCK ANALYSIS (PPMl CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE C02 NA MG AL SI02 s CL K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
NUi-.BER '/. '/. " " " 18870 30 5 86 330 -0.1 0 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix 8-19A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10501 

Drilling Completion Date 6/3/87 
~_;_~~~~~~ 

-. ·• r .. .' ·. 

:;·.-· yj:t:; 
.}/' ·_/{(' 

LOCATION (see map at right) 

S-T-R NE!-NW!-2-68N-25W 

County Koochiching 

Quadrangle Littlefork 7.5 

!: '~ )'~ 
t' ... : . : • • 

1~~~·.u;\·~::-:--·· .: ;~: ~-::;,/ d 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1125 ft. 
~~~~~~~~~~~---

Total Depth 85 ft. 
~~~~~~~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock 1044 ft. 

~~~~~~~~~~~~ 

Drilling Method Air Rotary 
~~~~~-"-~~~~~~---

Sample Diameter 6 inch 
~~~~~~~~~~~~---

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-62 

62-81 

81-85 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Paragneiss 

Thin Section Description: 

Significant 
Geo chem 
Samples 

A = Au, W 
B = Au, W, Ag 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 
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SAfRE ~IGHT <KS.WET) 
ti). 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnDEN DRILlltl; HANA6EJ'ENT Ut1ITED LABOOATOOV SAtf>LE L~ 

NEIGH (6RAHS DRY) AU DESCRIPTIOO 
== =--======--==----- ==== - --

a.ASS 
---- ...,, =-

__ _, 

11. I. COC CLAST HATRIX 
========--= =======--=== ===---====== 

TABlf +10 TA!l.E TABLE tt. I. C!H:. ~ 00. CALC SIZE x S/U SD ST CY COL~ 
SPl IT CHIPS FEED ClH: LIGHTS TOTAL KA6 HAS V.6. PPB -- = 

VIS 6R LS OT SD CY 

---
18763 12.1 3.1 9.0 304.8 244.5 b0.3 44.9 15.4 3 277 P 50 50 TR NA S C Y H 8 NA GRAVEL 
18705 10.7 5.2 5.5 174.3 118.5 55.B 38.b 17.2 1 17 P 45 55 NA NA U V y y B B TILL 

6ClD a.ASSIFICATICW 

VISIBLE 6W> FlDt ~lhS TABlE AHO P~ItS 
tUtBER CF 6RAINS 

ABBAADED IRRE6ll.M DELICATE OOH CALC V.6. 
SAtfl.E I PAtfED === ;;;;:;:--=:: === t1A6 ASSAY 

YIN DIAt£TER THIOOESS T p T p T P TOT~ 6HS PPB REHARKS 

18763 v 25 x 50 8 c 1 l EST. 51. PYRITE 
100 x 150 25 c 1 1 PHOTO MICROGRAPH 
175 x 200 36 c 1 I FILM REFERENCE i144 

AVAILABLE 
3 44.9 277 

18765 N 75 x 75 15 c 1 1 

38.b 17 
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FIEUNJTE ~RY LOO 08-10501, AIR ROTARY 

C IN PO Jlll.lS ltC lC IN -63 MICRON lC IN MAG FRf.t l -6J 0 fllAB lllAS 
OB--10501 

SAPI "'200 "600 AS "23 "6000 "JO "100 "100 "10 "'10 "JOO ""10 "500 ~ "100 ~- ~ ... 100 ~ "'2 
- Al Cu . Sb "'° _ _l1 __ Al __ c_u_ Ni Sb "'° . Zn Ft1i Ni J.L.-JL-__ A1111_ Au ,...illi Q/kg il!L, (FE£T) • LlTHOLOSlC DESCRIPTIONS AND/OR REMARKS 
, ______ 1.. _____ ! ______ L _____ :. _____ \. _____ ~----- L _____ ._ _____ ··----- L-----~!_ _____ '.., _____ : ______ !_ _____ c:::::-! _____ ,:i ______ ~------. 
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25 

c:n ._,,_. 

cc ,_1._1 

ci::· ._,,_, 

75 

-:JDES 

~a (0.H.O> CLAYi OXIDIZED; 0-1 IOil. 
e===== c- '--·--=~I t 

j .. ._ ...... ._ .. J ---

-· -l 
-I 

-I 
-! 
-1 ..., 

-=1 
.....! 
-I 
-! 

-1 

-i 

-I 

--' 

1·'.:.::-:~>~>:a (6. 0-32. O> CUWEY TILLt OXIDIZED; w/h Pflbs; 
I~:~:: rHl •Ii 11 •lightly o•idizld ·t 32 fut. 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t il ~:~: ... ____ _ 

----~~~---------: : :>· )°·.)·.)I (32. 0-51. 0) CLAYEY TILL; UNOXIDIZED; 32-38 v 
1 ·<: .. -;::: . .-;::: ,.~ clayey; 38-41 w/sorne sand. 

:H-!'-l:!:i 

,\~~JH 

I 
I 
I 
I 
I 
I 

~~- ---------1 
~ ~ <S1.0-62.0l CLAY; 'UNOXIDIZED; glacial lake, 
i:::=--=::::~ v soft 51-53; 61.:.ti2 w/soae sana. 

-1 -· ==-~::=1 

~~i 
C~--= 

J ~ 
--1 l·=..,.,,,,..,.....--

-1 :~::_.::;.;::§ 
--· _i.RA l N":t ·-~!:"""~----------------------------
~ , • . . . i:~;;::~::::::~::~:::: <62. 0-71.0l GRAVELLY SAND; UNOXIDIZED; RAINY 

_.::L..-____,'. :9·9·9 .. 2: LOBE; 62-64 v sandy & water bearing. 
! .:l 8 .. , 6 ~~ : '. ~~ : :;:;: :;:;: :;:;: :;:;:: 

' p ·~- '. ~j~t: :1~:; ~~~'.~ .~~1~: 
----~;~~-~-~--~~---'"T~·: __ ·~~~~~~::------~---
j f( ':( .. ,.~ :~ <71.0-81.0> GRAVELLY, SANDY TILL; 
..J r{·:-;,::,::.): •• :=~ U~XIDIZED; pebs subang; Nihr turned g,..an 

f: ::·l~~-·::.'1 color at 78 - 111Httl@rt0 bedrock? or pou1bl1 
:\S?65ij III r-1:'-.~i;\) boulder on bedrock 78.5-81. 
-; I ~·'.'a,:/:··~::~ 
: l h: .. :..;.. ~-----.:: ... , -----------·-, ____________ .tr: ., ;.:-.i-.'.1 (81.0-85.0> BEDROCI<; PARASNEISS; 10ttled dk 

::-:: ::-:: 1 ;ray-grnn1. sul f idt bearing; this w.1 first 
I ~( ::<:i nolt in AIK ROTRRV PROORAM. 
Ix !.l.8'766! 

Appendix 8-198. 
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MASTER FILE 

SAMPLE DH 
NUMBER NUMBER 
18762 10501 
1B76J 10501 
18764 10501 
18765 10501 
18766 10501 

SAMPLE 
INTERVAL 
62-71 
62-71 
71-76 
76-81 

ST D G FORTY LEGAL COUNTY DRIFT 
TYPE 

ASSAY 
FTG 

SOLD WT (g) WT Cg) WT (g) WT (9) WT(g) WT (g) wT % 

SAMPLE 
NUMB~R 

18763 
18765 

81. 5-85 

AU NA CE 
PPB ~ 

30 0.34 200 
71 0.28 380 

DESC 
9. A L NE-NW 2 68 25 K 
9. A L NE-NW 2 68 25 K 
5. A L NE-NW 2 b8 25 K 
5. A L NE-NW 2 68 25 K 
3.5 AL NE-NW 2 68 25 K 

CR 

370 
460 

MN FE CO NI 

1270 26.00 230 170 
360 26.00 210 14-0 

MASNETiC HEAVY MINERAL CONCENTRATE (PPM) 

RL. GVL. SAND 
REDRILLED 
RL. SANDY GVL. TILL 

62-71 

GRAINS HMC FEED +10fEED NONMAG MAG -63uM -63FEED -63u~ 
-1.0 -1.0 -1.0 -1.0 -1.0 10.6 1702.0 1 
3.0 12100.0 3100.0 44.9 15.4 -1.0 -1.0 -1 

-1.0 -1.0 -1.0 -1.0 -1.0 27.4 LB92.0 1 
RL. SANDY GVL. TILL 71-81 
BEDROCK 

1.0 10700.0 5200.0 38.6 17.2 73.8 2032.0 4 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

CU ZN ZN2 

91 -200 44 
73 -200 54 

AS SE MO AG AS2 SN SB 

a2 -10 a 2.0 -5 -200 o. 1 
64 -10 3 1.9 -5 230 0.6 

BA LA 

370 100 
-100 180 

HF TA 

33 B 
92 l1 

w 

22 
466 

SAMPLE ~GO TI02 CR NI CU ZN SE MO AG PB WT 
NUMBER '/. '/. g/kQ 
18763 0.926 7.59 2393 194 30 383 2 3 -0.5 233 1.3 
18765 0.550 8.09 2777 196 18 355 1 6 -0.5 262 1.6 

-63uM ANALYSIS (PPM> 

SAMPLE 
NUMBER 
18762 
18764 
18765 

AU V CR MN FE CO NI CU ZN AS SE MO AS CD SN SB TE W PB BI U 
PPB 
122 126 

15 104 
5 113 

~ 

61 675 4.03 15 41 39 93 -5 -5 
63 643 3.47 19 43 43 53 -5 -5 
65 621 3.07 15 31 27 33 9 -5 

3 -0.5 -1 35 -5 -10 -10 19 -2 -10 
5 -0.5 -1 -10 7 -10 91 26 3 -10 
3 -0.5 -1 -i.O -5 -10 45 11) -2 -10 

BEDROCK ANALYSIS (PPM) 

Wi 
g/kg 
5.9 

14.5 
36.3 

WT " WT '/. 
+10 SAND 
-1 -1 
26 -1 

-1 -1 
49 47 
-1 -1 

PB BI 

RE~ARKS 

REDRILLED 

TH u 

27 0 35.0 6. 7 
17 0 57. 1 12.0 

WT ASSAY 
g/kg WEIGHT 

4 31. 57 
4 27.29 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB S~ SC SE AGR NA TA TE TB TH SN W U YB ZNR ZR 
NUMBER PPB i '/. 
18766 -2 0.3 1.6 260 -2.0 -5 18.0 1.0 210 54 -1 3 -50 7.6 11 0.2 -1 110 22 3.30 30.1 -5 -2 1. 70 -0.5 -10 0.9 1. 7 -100 115 0.4 -2 -100 330 

SAMPLE 
NUMBER 
18766 

CU PB 

82 5 

ZN MN AG SNR LI BE C02 
~ 

46 200 0.1 0 0 0 0 

BEDROCK ANALYSIS (PPM> CONTINUED 

NA 

0 

MG AL SI02 S CL 
~ % 

0 0 0 0 0 

K 

0 

CA FED NIR 
j 

0 0 0 

SR NB MOR BAR TAR BI LOI 
~ 

0 0 0 0 0 0 0 
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Appendix B-20A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10503 
~~~~~~~~--~ 

Drilling Completion Date 7/24/87 

LOCATION (see map at right) 

S-T-R SE!-SW!-19-68N-25W 

County ~-K_o_o_c_h_i_c_h_i_n~g:..._ ____ ~------------~ 

Littlefork S.E. 7.5 

Regional Survey Area ___ L_i_t_t_l_e_f_o_r_k __ ~~---

HOLE PARAMETERS 

Surface Elevation 1210 ft. 
--~~~--~~~~~~~-

Total Depth ___ 7_7_f_t_. ____________________ _ 

Elevation, Top of 
Precambrian Bedrock 1139 ft. 

--~-------------------

Drilling Method ___ A_i_r_R_o __ ta_r~y'----~------~ 

Sample Diameter ___ 6 __ i_n_c_h~-----------------

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-71 Rainy Lobe 
Gl. Drift 

71-77 Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

E,F A,B,C 
E,F I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Quartz Biotite Gneiss 

Thin Section Description: 

H 
I 

Significant 
Geo chem 
Samples 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

85 ......................................... 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OYERBllUJEM DR Ill U6 tlAHA6E1EHT LllU TED LADA TCRY SAtflE Lili 

!iM'lE llEHH CKB. llET) ~IGHT 16RAl1S DRY) rtJ DESCR IPTIO. a.ASS 
.o. az.::.::.x.=:=~= .... - =-===::::a::& ::::::nr:s 

11. I. COC CLAST 
z========:s 

TAil£ +I 0 TABLE TABLE It.I. CIN:. Im Ill. CPLC SIZE % 
SP\. IT QUPS FEED cw: LIGHTS TOTtt. l1A6 l1A6 v.s. PPB 

VIS 6R LS OT 

18824 9.4 0.5 8.9 218.(J 155.6 62.4 49.7 12. 7 0 NA p 0 100 NA c 
18826 10.8 0.4 10.4 206.5 129.4 77.1 60.3 16.B 0 NA p 5 95 NA c 
18828 10. l 0.6 9.5 158.8 102.7 56.1 43.1 13.0 0 NA p 5 95 NA NA 
18830 e.o 4.5 3.5 100,9 79.9 21.0 16.2 4.8 0 NA p 20 so NA NA 
18832 7.2 1.9 5.3 127.0 98.6 29.4 21.9 6.5 0 NA p 15 85 NA NA 
18834 9.1 5.2 3.9 97.8 74.2 23.6 17.9 5.7 0 NA p 20 BO NA NA 
113836 11.2 5.8 5.4 153.6 100.• Sl.2 41.4 11.8 I 51 p 60 40 ~ NA 
18837 11. 0 5.2 5.8 231.5 l~.4 42. l 34. l 8.0 2 399 PC 5 95 NA NA 

mJ) Cl.ASSIFJCATIClf 
I 

VISlll.£ fD.11 FROt 9WCUE TAil.£ ta> P.wflt'6 
tumER (f' EAAINS 

ABBRADED IRRE6tl.M DELICATE tOf 
!WA.£ I PAtf£D ===- -=-=a HAS 

YIN DIMTER lliIOOESS T P T P P TOTtt. 6"S 

18824 N Ill VISllU 6ClD 

18826 N tll VIS 111.E rru> 

18828 N Ill YISIIU 6ClD 

18830 N t«l VISllU G(LD 

18832 N 00 VISllU 6ClD 

18834 N tlO VISIIU 6ClD 

18836 N 100 x 125 22 c 

41. 4 

18837 y 25 x 25 5 c 
175 x 250 40 c 

2 34, l 

HATRIX 

SIU SD ST CY CCl.M -SD CV 

u y y y B B TILL 
u y y y B B TIU 
u y y y B B TILL 
u y y y 8 B TIU 
u y y y B B TILL 
s OI y N B NA 6RA'fa 
u y y y GB GB TIU 
s 11 v y 6Y GV &RAVEi. 

CPL.C Y,6, 
ASSAY 
PPB RE1WlKS 

F1«:1TO 11ICRCl6RAPH AVAILAll.E 
FILK REFEREN:E 1144 

51 

EST, 10% PYRITE 
100 6RA I NS ARSE>a>YR ITE 

Ptl>TO 111CROOW>H AVAIL.All..E 
399 Flut REF'ER£NC£ 1144 ind 1145 
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FIEUMJTE Sl.MlRY LOO 08-10303, AIR ROTARV 
C IN 0 MS .n: l C 

l°l°~A~~ 
El::::: I::::: I::::: t::::: · 
i----- ----- -----•-----r---------· ----- ----- -----~-----

-----i -----1-----
:::::1 :::::~:::::' 

-----t-----
::::: ~::::: 
-----r-----

IN -63 MIC~ 
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55 

:1 
-I 

,d I.--. 
i.1.8:832!! ~ 
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j l 
I I 

-l I 

~ I 
=! I ..--. 

1.18834:1 ~ 

J I 
-I l 

I: 
! . 
I: 
i: 
! • 
I: 
! . 

OB-10503 
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FIEUHlTE SLMRY LOO DB-10503, AIR ROTARY 
C IN NJN MS ltC lC IN -63 MIC~ lC IN fW3 FROC l -63 t()N MAS MOO 

A2()() "600 "S "25 "'6000 "30 "100 "100 "10 "'10 "300 "'10 "'SOO "SO "100 ~N\A ~ ... 100 t'8 "2 
At Cu Sb Mo 81 ~ Cu Ni Sb Mo Zn Ft~ Ni Pb Mo Au" A~ a/ka a/ka glkL 
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MASTER FIL£ 

SAMPL: DH 
NUMBER NUMBER 
18823 10503 
18824 10503 
18825 10503 
18826 10503 
18827 10503 

SA/l!PLE 
INTERVAL 
0-5 

ST D G FORTY LEGAL 
DESC 

COUNTY DRIFT 
TYPE 

ASSAY 
FTG 

SOLD WT (g) WT (g) WT (g) WT Cg) WT(g) WT (g) WT ~ 
GRAINS HMC FEED +10FEED NONMAG PIAG -63ui~ -£JFEED -63uM 

5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 t< 

5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 
2. A L SE-SW 19 68 25 K 
5. A L SE-SW 19 68 25 K 

RL. MED. TO C. SANO -1.0 -1.0 -1.0 -1.0 -1.0 52.3 1648.0 3 
5-10 
10-15 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
70-72 
72-77 

RL. MED. TO C. SAND 0-10 
RL. ~ED. TO C. SAND 

0.0 9400.0 500.0 49. 7 12.7 52.9 1928.0 3 
-1.0 -1.0 -1.0 -1.0 -1.0 41.3 1992.0 2 

RL. F. TD V.F. SAND 10-20 
RL. F. iO V.F. SAND 

0.0 10800.0 400.0 60.3 16.8 62.2 2999.0 2 
-1.0 -1.0 -1.0 -1.0 -1.0 127.6 2288.0 6 

18828 10503 RL. GRAVEL 20-30 o.o 10100.0 600.0 43.1 13.0 48.7 2543.0 2 
18829 10503 
18830 10503 
18831 10503 
18832 10503 
18833 10503 

RL. GRAVEL -1.0 -1.0 -1.0 -L.O -1.0 30.9 2188.0 1 
RL. GRAVEL 30-40 o.o 8000.0 4500.0 16.2 4.8 50.2 2810.0 2 
RL. MED. TO C. SAND -1.0 -1.0 -1.0 -1.0 -l.O 31.5 1855.0 2 
RL. MED. TO C. SAND 40-50 
RL. GRAVEL 

18834 10503 RL. GRAVEL 50-60 
RL. GRAVEL 
~-· GRAVEL 60-70 
RL. GRAVEL 70-72 

0.0 7200.0 1900.0 21.9 6.5 23.8 2027.0 
-1.0 -1.0 -1.0 -1.0 -1.0 44.8 3372.0 
0.0 9100.0 5200.0 17.9 5.7 23.l 2893.0 

-1.0 -1.0 -1.0 -1.0 -1.0 57.l 3318.0 
1.0 11200.0 5800.0 41.4 11.8 3.7 3921.0 
2. o 11000. o 5200. o 34.1 a. o 29. 3 2929. o 

·:> 
'-

0 
18835 10503 
18836 10503 
18837 10503 
18838 10503 BEDROCK -!.O -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

AU NA CE CR MN FE CO NI CU ' ZN ZN2 AS SE MO AG AG2 SN SB BA LA 
PPB 'f. 

SAMPLE 
NLlMBER 
1B824 
18826 
18828 
18830 
18832 
18834 
18836 
18837 

-5 0.30 330 440 
440 
490 
440 
430 
400 
380 
320 

298 21.00 75 79 22 -200 16 4 -10 -2 0.4 
5 -10 -2 0.3 
5 -10 -2 0.5 
8 -10 7 o. 7 
6 -10 4 0.4 
6 -10 -2 0.7 

-5 -200 0.4 -100 170 
-5 0.41 420 228 21.00 70 97 11 -200 10 -5 -200 0.4 -100 220 
62 0.52 710 

-12 -0.35 590 
345 21.00 62 -50 13 -200 11 -5 -200 0.4 -100 390 
284 25.00 130 t,6 81 -200 23 

-11 0.28 530 301 23.00 100 77 40 -200 10 
-5 -200 0.4 
-5 -200 0.4 

140 300 
-100 270 

31 -0.33 600 
47 -0.23 370 

1360 -0.31 710 

210 21.00 100 130 32 -200 14 -5 -200 0.4 -100 310 
374 21.00 150 160 68 -200 127 38 -10 2 0.6 

33 -10 5 1. 7 
-5 -200 0.6 -100 200 

478 22.00 240 270 258 -200 43 -5 -201) 0.5 -100 380 

~.AGNETIC HEAVY MINERAL CONCENTRATE (PP~l 

SA>1PLE MGO TI02 CR NI CU ZN SE MD AG PB WT 
NUMBER 'is "/. g/kg 
18836 0.702 7.21 2633 216 40 307 2 10 -0.5 224 1.1 
18837 1.110 6.26 2016 185 45 231 -1 7 -0.5 197 0.7 

SAMPLE AU 
NUMBER PPB 
18823 -1 
18824 4 
18825 -1 

18826 17 
18827 -1 
18828 20 
18829 3 
18830 -1 
18831 -1 

18832 -1 
18833 -1 
18834 -1 
18835 -1 
18836 3 
18837 26 

-63u~ ANALYSIS (PPM) 

V CR MN FE CO NI CU ZN AS SE MO AG CD SN SB TE W PB BI U wT 
~ g/kg 

76 59 598 3.28 17 45 ~ 57 13 -5 -1 -0.5 -1 -10 -5 -10 -10 21 5 -10 31.7 
61 63 606 3.36 17 43 37 65 -5 -5 l -0.5 -1 -10 -s -10 -10 25 9 -10 27.4 
51 'S1 579 3.02 13 37 29 53 -5 -5 1 -0.5 6 -10 -5 -10 -10 15 3 -10 20.7 
51 57 531 2.80 15 39 37 59 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 7 -2 -10 20. 7 
54 63 598 3.04 15 35 31 59 -5 5 1 -0.5 -1 -10 -5 -10 -10 25 11 -10 55.8 
56 59 597 2.90 13 35 59 51 -5 -5 l -0.5 -1 -10 -5 -10 -10 11 3 -10 19.2 
48 SS 575 3.34 17 47 53 73 -5 -5 5 -0.5 -1 -10 -5 -10 43 15 5 -10 14.1 
52 57 600 3.36 17 51 57 63 -5 -5 1 -o.s 6 -10 -5 -10 23 13 -2 -10 17.9 
68 75 728 3.99 19 53 'S1 -1 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 7 11 -10 17.0 
64 65 734 3.46 19 63 59 63 -5 -5 1 -0.5 -1 -10 -5 -10 -10 11 -2 -10 11. 7 
70 73 1144 4.01 23 59 67 71 -5 -5 1 -0.5 -1 -10 -5 -10 -10 7 3 -10 13.3 
61 63 762 3.48 17 45 53 55 -5 -5 l -o.s -1 -10 -5 -10 -10 17 3 -10 8.0 
72 69 660 3.54 17 43 41 53 -5 -5 1 -0.5 -1 -10 -5 -10 -10 17 5 -10 17.2 
78 47 447 2.36 13 45 35 15 -5 -5 1 -0.5 -1 -10 -5 -10 -10 -5 3 -10 0.9 
67 83 587 3.76 23 61 77 71 -5 -5 3 -0.5 -1 -10 -5 -10 -10 -5 -2 -10 10.0 89 

fiF TA W 

63 7 -11 
66 7 -10 

120 B -13 
67 8 54 
66 11 -17 
79 11 23 
71 9 -14 
76 6 -15 

WT % WT % REMARKS 
+10 SAND 
-1 -1 
5 92 

-1 -l 
4 94 

-1 -1 
6 92 

-1 -l 
56 42 
-l -1 

26 73 
-1 -l 

57 42 
-1 -t 
52 48 
47 52 
-1 -1 

PB BI TH Li 

6 0 51.9 10.0 
5 0 64.7 12.0 
8 0 113.0 23.0 

11 0 94.6 16.0 
7 0 90.8 16.0 
4 0 111.0 20.0 

10 0 66.9 14.0 
20 0 132.0 18.0 

WT ~SSAY 

g/kg WEIGHT 
5 35.34 
b 43.41 
4 31.14 
2 10.90 
3 15.03 
2 12.72 
4 28. 16 
3 25.05 

Appendix 8-20C. 



•••••••• 
BEDROCK ANALYSIS (PPM) 

SAi'IPLE AU SB AS BA BR CD CE cs CR CO EU HF rn FE LA LU MD NI RB SM SC SE AGR NA TA TE TB TH SN w U YB ZNR ZR 
NUMBER PPB " % 
18838 -2 -0.1 -0.5 1300 -2.0 -5 59.0 2.6 24-0 2"2 -1 3 -50 3.9 32 -0.2 3 95 91 5.30 10.0 -5 -2 2. '32 o. 6 -20 -o. 5 10. 0 -100 3 1. 8 -2 -100 -200 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE C02 NA MS AL SI02 s CL K CA FED NIR SR NB 1'10R BAR TAR BI LOI FE 
NUMBER '/. 'f. " '/. " 18838 29 5 87 335 -0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix 8-21A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10505 -------------------
Dr i 11 in g Completion Date 6/27/87 

LOCATION (see map at right) 

S-T-R SE!-SE!-26-68N-25W 

County Koochiching 

Quadrangle Littlefork S.E. 7.5 

Regional Survey Area ___ L_i_t_tl_e_f_o_r_k ________ _ 

HOLE PARAMETERS 

Surface Elevation ___ 1_1_4_0 __ f_t_. ____________ __ 

Total Depth ___ 7_2_._5_f_t __________________ ___ 

Elevation, Top of 
Precambrian Bedrock 1073 ft. ---------------------
Drilling Method ___ A_ir __ R_o_t_a_r~y ____________ _ 

Sample Diameter 6 inch 
~------------------------

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-5 
5-67 

67-72.5 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Bedrock 

A -63 microns fraction 
B = Heavy Minerals, Nonmag 
C Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

E,F 

Subsamples 
Tested 

I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Quartz Biotite Paragneiss 

Thin Section Description: 

- -

Significant 
Geo chem 
Samples 

H = Thin Section 
I (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

91 

No samples obtained for heavy mineral 
concentration. 
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!::;-i ,_ • .,_t 

;~~'.3 
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.._iU 

1:::;!:1 

~ : ~4~~~L--------~---------------------i 1: .. ::--:..;:-.:..;:..:,.~ (17.0-33.0) CLAYEY TILL; UNOXIDIZED; v I ..... J 

·-1 
·-1 

·-·\ 

-·-i 
--' 
-i 

-l 

i <·:: .-::.:: .. ::.:: .. ::1 clayey 17-22. : 

:-~-nm 
:<~ ::y :}: :~:;: 

illil ___ _ 
,f~~I~rn~'§.~~~i (33. 0-36. 0) CLAY; UNOXIDIZED; glacial lake; : 
:;;;!JW;"'';;;;;"~""~; w/few pebs. : 
i >::· >::· >~:· : .. j-----------------------------------------------: 
i )< :::< ):·:) (39. 0-41~ 0) CLAYEY TILL; UNOXIDIZED; v ! 
1 •• ·;" ...:'" •• ·:" .. ·:! gritty at 41. • 

;~~~i~~-----------------------------------------------1 
:lli'~~:;~~~~~~g§i (41. 0-67. 0) CLAY• UNOXIDIZED,; glacial lake· : 
~§~~E:'.§~~§ at bedrock some ls gnls & peos; no aopareni I 
~1~1~~E*~~~ Rainy Lobe. : 
:[~~~~~~ff,: 

r::n .-1 §~ 
,_ •• _. _j ·= .. -·~ 

-1 f§§ ... .E.§@l 
-! t= .:=::El 

r- .- -: g;:::::~-::a 
;:,::, -:

1 

~~E~ 

:i ~lt~~f.~§.~~1 
-1 ·~~~~~~: 

='. : 'If ~~~II i::;:::1 

..... : ! fff §E~§::;~~~§.~ 

~-----1-----~~i.f 1----------------------------------------i 
. ...::::i----~ i ·.:-:: >:: (67. 0-72. 5) BEDROCK; QUARTZ BlOTITE I 
·;J. :B :B .:1. .:;L: . >:: ::< : PARAGNE!SS; sulfide bearing; 69-71 w/vcgr I 
__ !_. __ .... i ;< ><; size for Quartz; c:ontaminahon in sample : 

:::: ~ . ..:i:i:......., from weld on discharge hoH cou?l ing; also I 
_1 1 1 some ls pebs from above in saiacle. l 

-----------------------------------1 

.•. r·· b.:1 
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MASTER FILE 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT lg) WT lg) WT (g) WT (g) WT(g) WT (g) WT '/. WT 'f. Wi '/. REMARKS Appendix 8-21C. 

NUMBER NUMBER INTERVAL DESC TYPE FTG BRAI~S HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM +10 SAND 
18811 10505 67-72.5 5.5 AL SE-SE 26 68 25 K BEDROCK -1.0 -1. 0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

BEDROCK ANALYSIS (PPM) 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO NZ RB SM SC SE AGR NA TA TE TB TH SN w U YB ZNR ZR 

NUMBER PPB 'f. '/. 

18811 -2 -0.1 0.7 640 3. 7 -5 34.0 2.9 280 18 -1 3 -so 3.4 20 -0.2 1 49 65 3.40 10. 0 -5 -2 2.66 -0.5 -10 -0.5 4.6 -100 5 1. 7 -2 -100 -200 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE C02 NA ·MG AL Sia2 5 CL K CA FEO NIR SR NB MOR BAR TAR BI LOI FE 
NUMBER 'f. 'f. 'f. 'f. ~ 

18811 24 5 62 320 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix 8-22A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10601 
~~~~~~~~~-

Dr i 11 in g Completion Date 7/21/87 

LOCATION (see map at right) 

S-T-R NE!-NWz-4-69N-25W 

County Koo~hiching 

Quadrangle Pelland 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

1138 ft. Surf ace Elevation 
~~~~~;..,_~~~~--~-

Total Depth 50 ft. 
--~--~~--------~~~~--~ 

Elevation, Top of 
Precambrian Bedrock 1094.5 ft. 

Drilling Method ___ A_i_r __ R_o_t_a~ry.__ __________ ___ 

Sample Diameter 6 inch 
------------------~-----

Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 

. ~~ -':'~ .... ~~-·--- _________ .;___4~_: .. ! ............. . 
i 
I 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tation 

0-32.5 Des Moines Lobe 
Gl. Drift 

32.5-43.5 Rainy Lobe 
Gl. Drift 

43.5-50 Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Significant 
Geochem 
Sam.Eles 

B = As 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Principal Rock Type: Metagraywacke w/possible Tonalite Stringers 

Thin Section Description: 
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HEAVY MINERAL CONCENTRATE REPORT 

OVERBmDEN DR ILL ING l'WMJ'£NT L IHI TED LABOOATOOV SWflE LO& 

SNf'lE WEIGHT <1<6.NEn WEIGHT <GAAHS DRYJ AU DESCRIPTIOO a.ASS 
oo. =====--== === - =:rnr:::e ::; 

H. I. CCH:: Cl.AST MATRIX 
-- - --

TABLE +lO TABLE TABtE t1. I. CCR:. NOO 00. CAl..C SIZE % SIU SD ST CY COLOO 
SPUT CHIPS FEED CCH: LIGHTS TOTAL HAS HAS V.6. PPB = 

VIS~ LS OT SD CY 

--
18819 B.9 2.5 6.4 188.3 147.3 41.0 32.6 B.4 0 NA P 80 20 NA C u v V Y 68 68 TILL 

60.D ~IFICATI~ 

VISIEl.E 6Cl.D fR01 SHAKING TABLE AND P~Itll 
MJiBER CF 6RAINS 

ABBRADED IRRE6ll.M DELICATE OOH CALC V.6. 
SAlflt.E I PPHED ==:::z = 2 ===::.:::ir t1A6 ASSAY 

VIN Dl~TER THIOCNESS T P T P T P TOTAL 6HS PPB REHARKS 

18819 N t~ VlSlll.E 6CLD 



FIELDNOTE SlJtllARY LOO 08-10601, AIR ROTARY 
C IN MlN fllA6 Hit JC 

"S 
Sb 

~- --- -- :-- - --- ~ .. - -- -- .. - -- -- ! ___ - -- .--- ... -·- j-·· -- - -
·------ '. .. ----- ~·----- ~----- ~----- !..----- ------, ______ : ... -·---- :..----- ~----- : ______ !------ !------
~··-·--- :--··--- :------ i·----- !------ ~----- 1..-----

IN -63 MIC~ 

"100 
Ni 

I ; 

"10 
Mo 

:::::t::::::::::: 
-----~-----~-----

' ' -----------·-----

NON MAS l -63 ~~ JIA3 
"10 "500 ~ "100 "500 ... "100 ~ "2 

.,--:.F-=-·~:.;._,.---:N..:.:i ___ ..;_Pbb:..__...:.."°-=-- Au u a/kg q/kq q/ka -

::::: :::::: :::::: ::::::: ::::::: i,:::::: :::::: ::::::: t::::: i 

lC 

~::::: c::::: r::::: f ::::: c::::: ~===== ~::::: f ::::: ~::::: ~::::: :::::: t::::: c::::: ~::::: r::::: .:::::: ~::::: t::::: t::::: ::::::: 
!------ ~----- !--·---- ~ .. ----- ~----- ~------ :------ ~------ i------1------ ~----- !------ ! .. ----- !------ t------ L----- !------ ;.. _____ ~------ :------ ~ 
~ . ' . , ' : ' ' I----!---!--!----'---' . ' ' 

~:::::~:::::~:::::::::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::::::::t:::::~:::::~:::::~:::::~:::::~:::::1 
r----- :----- !_..,._ ... __ i·----- r- -··--- ~----- :·-- - -- ;---- -- .·----- ;·----- 1·-- --- 1-----1·----·· !"·----- :·----- ;---- -- 1 .. ___ - - r----- : ... ----- 1----- 1 j:=.::.c:.:..-:.:.c::..:..:...c.:..:.::.:..c=.:.:..i------ ........ __ -- 1------ !------I,.. _____ i·--- -- :----- , .. ----- ~-·---- ---· ... -- ·---· .. - ------ .- - __ ... _ ... --··-- ---·-- - .. ) 

t::::: ~:::::: ~::::: ~=:::: t::::: ~::::: !~::::: ::::::: ~::::: ~:::::: ~::::: ~::::: ~::::: t::::: \:::::: t::::: ~===== f ::::: ;:::::: t::::: l 
!·----- ·--·---- ..., _____ 1------ :·----- r-·----- ~----- r----·· ~ .. _____ ~------ :·----- .·--··-- ... --··-- ·------ ~----- ~----- !------ ~----- ~·----- ~------' 
t----·;---r--: r----:---i- · _ '----:----.----.-. ---:----;----r--: · t 

E:::: ::::::~ c:::::: ::::::: ::::::: ;:::::: ·:::::: ::::::: ;:::::: ::::::: ::::::: f::::: c::::: 1:::::: ;:::::: t::::: ':::::: t::::: ~:::::: c::::: ~ ·------ !-----·· L----- t------ ;, ______ !...----- ; ______ :_ _____ !._ _____ !_ ... ____ ! ... _____ L.----- ; ______ ::... _____ ~----- ~----- ; ______ !,... _____ :_ _____ !.. _____ ; 

!-------;------
!:::::: 

-----r-----~---------- ----------- .. ____ _ 
i ----------- -----~-----r---------- ------ ::::: L::::: ~:::::: ----- 1·----- :::::c::::: 

95 

10 

15 

20 

• .., C' 
U• .... I 

en ,_,,_. 

--l 
-I 

-! 
-: 

'!.1L :s: H .1. 9 :i :r.~ 
--.----.~ 

--1 
-! 
-------~-----!~ ~< 

::< ::-:: ::.:: ::-::: (43. 5-50. 0) BEDROCK; METAGRAYWRCKE; 
::-:: ~< >=: ::<! w/POHible tonalih strirtgers. 
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MASTER FILE 

SA~PLE DH SAMPLE ST D G FORiY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) wT (g) WT (g) WT (g) WT(g) WT (g) WT ~ wi '/. WT ~ REMARKS 

N~MBER NUMBER INTERVAL 
18818 10601 35-40 
18819 10601 40-45 
18822 10601 45-50 

DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM +10 SAND 
5. A L NE-NW 4 69 25 K RL. SANDY GVL. TILL -1.0 -1.0 -1.0 -1.0 -1.0 47.2 2053.0 2 -1 -1 
5. A L NE-~~ 4 63 25 K RL. SANDY GVL. TILL 35-45 o.o 8900.0 2500.0 32.6 8.4 78.3 2805.0 3 28 69 
5. A L NE-NW 4 6'3 25 K BED~OCK -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

~·OMAGNETIC HEAVY ML\ERAL CONC~NTi<ATE (PPM) 

AU NA cc: CR ti!N FE CO NI cu ZN ZN2 AS SE ~O AG AG2 SN SB BA 
PPB '/. 

SAMPLE 
NUMBER 
18819 23 0.43 410 300 41'3 22.00 220 210 161 210 77 177 -10 12 0.8 -5 -200 o. 7 -100 

~1AGNETIC HEAVY MINERAL CONCE~TRATE (PPM) 

SA~PLE i'IGO TI02 CR NI CU Z~ SE MO AG PB WT 
NUif!BER '/. '/. g/kg 
18819 0.534 4.35 2846 382 89 230 -1 46 -0.5 221 0.9 

SAMPLE AU V 
NU~BER PPB 
18818 B 81 
18819 3 74 

-63ul'I! ANALYSIS ( PP"I) 

CR MN F: CD N1 CU ZN AS SE MO AG CD S~ SB TE W PB BI U WT 
'/. g/Kg 

65 610 2.98 17 45 35 63 -5 -5 3 -0.5 -1 -:O -5 -!O -:O 27 -2 -10 23.0 
65 66a J.22 ~g 47 45 73 11 -5 1 0.1 -1 -~o 5 -~o -:o 33 i: -10 27.9 

BEDROCK A,\lALYSIS PP~l 

LA HF TA w PB BI TH 

190 100 '3 53 23 0 45.0 

u 

13.0 

WT ASSAY 
g/kg WEIGH' 

4 22. 7'3 

S~J'IJPLE AU SB AS BA BR CD CE CS CR CO EU ~F IR FE LA LU !Y:O NI RB Sitl SC SE AGR NA TA -:-:: TB TH S,\j W U YB ZNR ZR 
NU!'iB~~ PPB 
~6822 -2 0.1 0.8 

SAM?LE 
NUMB::R 
18822 

cu 

33 

PB ZN 

7 71 

640 3.8 -5 44.0 4.4 150 18 

~N AG SNR LI BE C02 

" 390 0.1 0 0 0 0 

'/. 
J -50 3.4 27 -0.2 3 59 

BEDROCK ANAt..YSIS (ijPtl!) C0!"4:Il'<UcD 

NA f'lG AL SID2 s CL :< 
'/. '/. 

0 0 0 0 (I i) 0 

'/. 
77 4.20 10.0 -5 -2 2.t.O O.B -10 -0.5 7. l 

CA FEO NIR 
'/. 

SR NB lr.O.~ BAR TAR Bl ~u: 

~ 

0 0 0 0 0 0 0 0 (; 0 
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-100 3 2.8 -2 -100 -2CO 

F: 

I) 
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Appendix 8-23A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10602 
----------------~ 

Drilling Completion Date 6/25/87 

LOCATION (see map at right) 

S-T-R NEt-SW!-25-69N-25W 

County Koochiching 

Quadrangle Ericsburg N.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation ~~1_1_37 __ f_t_. ______ ~-----

Total Depth _..;..7.;;;..3_f.,..t....;. _________ _ 

Elevation, Top of 
Precambrian Bedrock 1070 ft. 

~----~--------~~ 

Drilling Method __:A~i~r;;;.,_R.,..o....;t~a~r~y----------~-

Sample Diameter ___ 6_i_n_c_h ________________ _ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-50 Des Moines Lobe 

50-67 

67-73 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Quartz Biotite Schist 

Thin Section Description: 

Significant 
Geo chem 
Samples 

A = Au 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

97 

HEAVY MINERAL CONCENTRATE REPORT 

DVER.BlJDEN DRILLite HANA69ENT LIMITED LABOOATCRV SAtf>lE LOO 

SNfl.E WEIGHT CKS. NET) ~16HT <GRAHS DRY) Pi.I DESCRIPTIOO a.ASS 
ti). ==-- =- =====--==== ===== =- ==-====z 

t1. I. CCH: CLAST HATRIX 
-----== -

TASl.E +10 TAll.E TABLE t1. I. CIK. HOO t«J. cttc SIZE l SIU SD ST CV COLM 
SPl IT OUPS FEED CfK LJSHTS TOTAL HAG HAG v.s. PPB = 

VIS EiR LS OT SD CY 

18806 4.7 o.o 4.7 121. 7 61.6 60.1 52.7 7.4 0 NA TR NA NA NA NA s tF y N B NA SAND 
1BSOB 8.0 1.3 6.7 135.3 80.6 54.7 42.6 12.1 1 3289 CP 2 98 NA NA u y y y 68 68 TIU 

60.D a.ASSIFICATI~ 

VISIBL.£ ED.D F10t SHAKIN; TABLE AND P~I~ 
MJtBER CF 6RAJNS 

ABBRADED IRREGll.M DELICATE tD4 Cftl.C V.6. 
SAtFlE I Pf1tED ====z = = • , ==-==-== Wt& ASSAY 

YIN DJAl£TER THIOO£SS T P T P T P TOTAL 6"S PPB REMARKS 

18806 N NO VISIBLE Sl..D 

t8808 r• 325 x 650 79 c 
AVAll.All.E 
PHJTO tUcmiAAPH 

------ FIU1 REFEREN:E 1144 
42.6 3289 

--
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1-· . • I-- . . ' . ' ; 
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OB-10602 
~ • ms, 

(FE£T) ~PlE IN~~~~~ LITHOLOGY LITHOLOGIC DESCRIP1'ION9 AND/OR RE~RKS 
--, '1:1t E . ..,. M 0 1[ lNI E ·~ ::;.::·-::\7 J 

::~---~·--1-·~--.?:~~:r :<: :::~-----------------------------------
-! I -::;..:·::;..>::<) (0.0-37.0) CLAYEY TILL• OXIDIZED; w/ls pebs 

-! I :..;::. /· >:·· :..~ & gnls abundant; UNOXI~IZED between 14-16; 
-i I .. ·:.: .. ·:.:· ·< ,·:1 no umple 19-37 _, ... 

c ,_1 

:J 
111 _j 

- -l 
-I 
-l 

15 -=1 
-j 

J 
-l 

21-1 -i 
- ~ 

I 
•-:•c -1 
C::J1:1 -

I 
I 
I 
I 
I 
I 
I 
I 

:~:c1 

:3!3 

.::.10 

.q5 

so 

55 

1:;0 

135 

7Ci 

'i'C' 
I'-' 

_1 

-1 
-i 
-I 

I 
-1 

- -! 

:! 
-i 
·~ _, 
-1 
-i 

-j 
-1 
~ 
-I 

-j 

~ 
_1 

-l 

! :',,iH~I I 

~~;~~:~::J I 
e.=-:;::::-n§g; ------------------------------: 
~--:=.-=:::::! (37.0-50.0l CLAY; UNOXIDIZED; lake sediments I 
~~ Nlfe.t ls pebs; at 48-50 fgr sand w/lake clay. J 

LZ£ I I 

~-·3 I 
l __ .. : .. :3 I 
c:::p__:g ! 

F ~~ ~: ! 
IRA I !NY I ~~;;J l 

---:--- ij l i ! ~ \ l ! ~------------------------------1 
--! ! ii i 1 i i i i i i CSO. 0-62. Ol FINE SAND; UNOXIDIZED; few ls I 
\ i [\ ~ l ! \ ! ~ ! 1 gebs 50-52; at 53 sand heave<;! up in casing; I 

---t , .. ::--::-"'! riCi Ii l ; ; ; \; ; ; 53-60 some ang pebs up to 1 inch and few u ! 
J.1.88061\ ,0. I::::::::, ls pebs & gnls. : 
-i I \::::::: i: I 

-1 1 ti ~ ~ ~ i i ; i ! I 

~ \ !l\1l\1lll I 

~---r ?i::.~~\;.· :J-------------------------------------------1 
-1 .. .. . 1 .-. r(::~=:.):\::~ (62.0-67.0l GRAVELLY, SANDY TILL?; l 

L!:..:B :El! lld:B: '! !.:IL I r: ::·,··;; .. . )1 UNOXIDIZED; subangular clash. ! 
-1 I !Z===-: . . I 

I I···" "··· i I j • •••o •''• I ' 

-1 i I ~< ::-::1----------------------------------: 
·1.1. :B 8 09 !I I::< ::< I (67.0-73.0l BEDROCl<i IJ)ARTZ-BIOTITE SCHIST; I 
: I l ~< ::<! 80~ quartz, cleary 1r anlky w/trace of white : 
-! I I>:: ::·:: I vein.Quartz; 15~ biotite, 5~.plag1 ~ I 
-I l I \ 1ul hdu or obvious accu1or1ts; ir1ed I 
~ I I I himer & foiflll, but no good. I 

-1 I 1 I I 
....J I I L.- - I 

Appendix 8 



SAMPLE DH 
NUfi'.BER NUfYl.BER 
18806 10602 
18807 10602 
18806 10602 
18809 10602 

SAMPLE 
I~TERVAL 

52-62 
62-67 
67-GB 
68-73 

AU NA CE 
~PB '/. 

MASER FI:..E 

ST D 8 FORTY LEGAL 
DESC 

COUN7Y DRffT ASSAY GOLD WT (gl WT (g) WT lgl WT lg) WTlg) WT lg) WT ~ ~T '/. WT ~ 

10. A L NE-Sw 25 69 25 K 
5. A L NE-SW 25 69 25 K 
1. A L NE-Sw 25 69 25 ~ 

5. A L NE-SW 25 69 25 ;' 

CR lf:N F:: CO 

TY~E FTG 
R~. MED. TO C. SAND 52-62 
RL. SANDY GVL. T1LL 
BEDiiDCK 
B8)ROCK 

62-6B 

GRA!NS HMC F::::o +10FE£D ~ONMAi3 ~AG -63u.~ -63FEC:D -63uM +10 SAND 
o.o 4700.0 0.0 52. 7 7.4 172. 7 2710.0 6 0 94 

-1.0 -1.0 -1.0 -:.o -1.0 52.3 2330.0 2 -! -1 

l. 0 8000. 0 1300. 0 42. 6 l2.1 76. 0 2454. (l 3 ~6 8i 
-1.0 -:.o -1.0 -1.0 -1.0 -1.0 -:.o -1 -1 

~ON~AGNET:c rEAVY MrNERAL CONCENTRATE (PPM) 

NI CU ZN ZN2 AS SE MC AG AG2 SN SB BA LA PB BI 

REMARKS 

TH U SAMPLE 
Nl.Ji'1BE=l 
18806 
18808 

25 0.46 470 
2840 0.23 340 

270 
410 

616 22.00 200 
365 23.00 2~0 

190 179 -200 
180 , '39 220 

38 
~B 

23 -:o 
27 -10 

4 t. 1 
6 0.5 

-5 -200 0.4 -100 240 
-5 -200 0.5 -~!)!) 170 

74 7 15 
77 8 

0 50. '3 15. 0 
4S.O :5.0 

MAGNE7IC h£AVY MINE~AL CONCEN~RA~E (PPM) 

SAt9Lc MGC T:o2 CR r\I C:J Zr-.i SE ~o AG ~B w! 
i\U;'l8£~ ;. '/. g/K; 
18808 0.653 7.72 2790 252 49 382 -. 3 -0.5 289 !.5 

SA:rlP~E Aw v CR MN ,~ co N: cu Z!'J AS , SE ~o AG en SN. SB re: w os K L 1ii--: 

l\uft.B:~:i PPB 1' ~lkG 
~6806 

18807 
18608 

99 68 63 7~2 2.96 19 39 45 6k -5 -5 
41 71 69 662 3.14 17 37 37 53 7 -5 

175 67 59 640 3.04 15 5: 33 53 -5 -5 

0.9 • -10 -5 -10 -10 35 11 -20 63.7 
:.1 -1 -:o 5 -10 -10 33 i1 -10 22.4 
o.s -:o -5 -~o 33 39 11 -:o 31.0 

Ai.J SB AS BA B~ CD CE CS s~ s: s~ AGi NH TA ~E ~a 

!\LllY.BER PPB '/. 

'!"i.l J,, 

WT ASSAY 
g/kg WE:GW 

l! 37.07 
5 25.65 

18809 -2 0.2 -0.5 760 -2.0 -5 45.0 3.3 270 25 -1 4 -50 4.5 28 -0.2 73 69 3.90 ~2.0 -5 -2 2.63 o.s -:o 0.5 6.8 -100 7 2.5 -2 -100 2:0 

SAill~L.E 

i\Ll'.118'.:R 
:aaos 

CU PB 

34 6 

I~ ~N ~G S~R LI BE C02 
'/. 

80 420 0. L 0 0 0 0 

~G AL BI[2 S 
:4 % 

0 0 0 0 (I 0 0 

CA FEG N~~ 

" .. 
0 0 0 

sq \8 ~Qi B~R TAR Bl LOI 
~ 

0 I) ;) 0 :.) 0 0 

99 

0 

Appendix 8-2 3C. 



- - ~ ···~··· ··~ •ll ·- ·- - -~·'" -~ ·~ ·~ •~., S .•• ·~· •1, .!\.'" • ·~ WI!> •i:, ·~·· ·~ ·~~ W~ ··~ WI!> • 'w,>w ·• ··•· • "•• •. ., .... ~. ·.~ -~ • ., • •l b •l • .-, • • .. , ., .-, "'' ., ., • .1 
Appendix 8-24A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10603 

Drilling Completion Date 6/10/87 

LOCATION (see map at right) 

S-T-R sw!-SW!-30-69N-25W 

County Koochiching 

Quadrangle Littlefork 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1102 ft. 
~~--~--~~--~~~--

Total Depth 100 ft. 
~~~~~~~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock 1003 ft. 

~~----~------------

Drilling Method ~-A_i_r~R_o_t_a_r~y--~--------~ 

Sample Diameter 6 inch 
------------------------~ 

Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 

.... ~ ..... 
;) 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-95 Des Moines Lobe 

95-99 

99-100 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Quartz Biotite Schist 

Thin Section Description: 

Significant 
Geo chem 
Samples 

A = Au 
B = Cu,Zn,La 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

100 

I 

'' 'I) '1 w~ ,. lb 'l '~ ' ' "' ·11:r''ll WP i·,ri' 

HEAVY MINERAL CONCENTRATE REPORT 

OVERBlJU>E:N DRILLIN; HANA6El£NT LUUTED L.ABMATOOY SAtflE LOO 

sm>lE tEIGHT (KG.NET) ~I6HT (6RAHS DRY) AU DESCR I PTI 00 a.ASS 
NJ. ==========------======- ========== ====== - ::r==r=r :::: 

t1. I. CCIC CLAST HATRIX 
-------- -- = r 

TAil.£ +10 TABLE TABLE tt. I. COOC. HOO NJ. Cft.C SIZE 1 S/U SD ST CY COLm 
Sft. IT DUPS FEED cm: LIGHTS TOTri. HAS HAG V.6. PPB == 

VIS 6R LS OT SD CY 

18816 7.4 2.2 5.2 162.6 130.9 31.7 25.5 6.2 3 CP 80 20 NA NA U Y Y Y GB GB TILL 

Ga.D a.ASSI Fir.ATI C* 

VIS IBU: SW> FR01 SW<Uli TABLE AND P~I ti> 
N-"BER CF 6RAJNS 

ABBRADED IRRE6ll.M ta.I CA TE t04 CPLC Y.6. 
SAtf'lE I PAtfED ===ii ==---= ==== t1A6 ASSAY 

YIN DIAl£TER 1HIOO£SS T P T P T P TOTAL 9tS PPB REMARKS 

19816 y 25 x 50 8 c EST, !OX PYRITE 
_ 200 BRAINS 

25.5 3 ARSEt«PYRITE 



• • 

FIEL.Jlt.j(JTE Sl.M~RV LOG OB-10603, AIR ROTARY 
C IN ~N MS lflC l C IN -63 MIC~ l C IN PIA8 FR;C l -63 tllN ~ MAG 

A~ "~~ ~; "~ "6~ A~ Ae~ A~~ "§i "~ Arn "~~:4 1r A~ "~ ~~MAG ~ "~~ ~ ;~ 
-·----·----.. -···----·-··-----·---·--·----------··-··---·-·~-·----------·---·-··----.J-~_filL-~LL. 
~:::::: ;::::::: .::::~: ·:::~:: .:~:::: 1
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7:3 
-; 

! 
I : 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 

~=::..:=:~ ..... -:;~ i 
::=::..::..:..::=i I 

~T!ii i 
"--".;;_,..;~ I 
!~ ::·:::,;,:;:;;::.::.:-:7_;: _________________________________ : 

~~~r:~~~i i~~·roi;;o~o;~nr~~o~~~~z~i l~~. sed, w/v ! 
-:=:~:::-?:~£ : 

hl~:~~;~ ! 
~ I ·~:~::;::-;;;~-==~.--------------------------------: 

C!C ·-i ; ~ ~~,~~i C9S.0-96.5l GRAVEL; UNOXIDIZED; RAINY; : 
·-''-' -=.-LPA:+.J:::!X_-~:0~ sandy, ang pe~ water bearing. ! 

jJL
1

B:B.:tL6i1J :·=<><.<=·:~ (96.5-9<3.0) SRAVEL;-UNCiXinmo~~1itt11 ____ : 
-.:;--~ - .. ,. ·=· .,,. 1and, coar11ninq dwnward1 c:luh uo to 1 : 

:l.~)}-;-\P~.:1 .. _~, s .PY: .. >=: t inch; 98-99 l!llSOH sand, biotih1 rich fines. : 

!f':s:E!U .. '71: i. ::-:: .... >( ::<: <99.0-104.0> BEDROCK; GUARTZ-BIOTITESCHisr;-! 
-~. ----1 ::< ::<! coaru grain&d, prol:J 111ig111atiztd. ! 

------------------------------~~, 
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• • " • • • .. • • • • ,. • • • • • • • • • • • • • w • • • !. • • • ·~ • • .,, .,,, ••• !. 
~STER FILE 

SAMPLE DH ~PLE ST D G FORTY LESAL 
DESC 

COUNTY DRIFT ASSAY GOLD WT (g} WT (g) WT <gl WT (gl WT(~) WT (g) WT ~ wT " WT ~ ~E~ARKS 

NUMBER NUMBER INTERVAL TYPE FTG GRAINS HMC FEED +10FEED NONMAG ~AG -63u~ -63fEED -63~~ +10 SAND 
ia016 10603 s~-100 5.0 A L SW-SW 30 69 25 K 

4.0 A L SW-SW 30 69 25 K 
RL. SANDY GVL. TILL 95-100 
BEDROCK 

1.0 7400.0 2200.0 25.5 6.2 22.2 2551.0 l 30 69 
18817 10603 100-104 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

NONMAGNETlC HEAVY ~INERAL CONCENTRATE tPP~l 

AU NA CE CR MN FE CO NI CU ZN Z~ AS SE MO AG ~G2 SN SB BA LA 

PPB " 

SAMPLE 
NUMBER 
18916 27 o. 7! 2600 260 745 24.00 380 310 534 -200 45 120 -10 -7 1.7 -5 -500 -0.2 -100 1440 

~ASNETIC HEAVY MINERAL CONCENTRATE (PP~) 

SAMPLE :itGO TI~2 C~ NI CU ZN SE MO AG ?B WT 
NLIMBE~ j " g/kg 
1aa16 o.?3s 3.42 i6o5 202 183 120 -1 65 -o.5 199 o.e 

-63uM ANALYSrs {P?M) 

SAM?~ I'\" l"IU v CR MN FE CD N: cu ZN AS s~ ~o AG CD SN SB ;E w ~B BI u '''T" iii 

NU~SER PPB '/. ~/kg 

1aa~6 82 11 63 565 3.14 11 49 57 61 -5 -s 3 o.s -1 -10 -5 -:o -:o 21 9 -10 a.1 

BEDROC~ A~HLYS1S (~P~l 

HF TA w PB BI TH U 

98 5 51 30 0 346.0 103.0 

WT ASSAY 
g/kg WEIGHT 

3 17.66 

SAMPLE AU SB AS SA BR CD CE cs CR co EU HF IR FE LA ~u l'iO NI RB SM SC SE AGR NA TA TE TB iH SN w u VB z~~ z~ 

NUMBER PPB j % 
18017 -2 -0.l 1.1 520 7.4 -5 36.0 4.8 250 18 -1 3 -so 3.4 24 -0.2 2. 66 74 3.50 10.0 -5 -2 2.61 1.2 -:o -0.5 5.2 -100 24 2.4 -2 -100 -200 

SAMPLE 
NUMBER 
18817 

CU PB 

24 5 

ZN MN AG SNR LI BE C02 
'/. 

70 335 0.1 0 0 0 0 

BEDROCK ANALYSIS (PP~) CONTINUED 

NA MG AL SI02 S C_ 
'I. % 

0 0 0 0 0 0 

:{ CA FC:O ~IR SR NB ~OR BAR TAR 8! LO: FE 
'/. '/. 

0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix 8-25A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10700 
~~~~~~--~-

Dr i 11 in g Completion Date 6/24/87 

LOCATION (see map at right) 

S-T-R NE!-SEt-29-68N-24W 

County Koochiching 

Quadrangle Ericsburg S.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1148 ft. 
~~~~~~~~~~~ 

Total Depth 147 ft. 
--~--~--~~~~--~~~ 

Elevation, Top of 
Precambrian Bedrock 1005 ft. 

~~~~~~~~~-

Dr i 11 in g Method _A_i_r_R_o_t_a_ry ______ _ 

Sample Diameter 6 inch -----------------------
Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 

. . 
.......... ~:1169 

BM 
1173 

'·~ - . 
//]/ 

--...._, 

./ 

-· -t 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-62 No Observations 
62-143 Rainy Lobe 

Gl. Drift 
143-147 Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples Subsamples 

Available Tested 

E,F A,B,C 
E,F I 

E = Skeletonized Grab Sample 
in Core Box 

F Interval Cuttings in Bucket 
G Core 

Principal Rock Type: Biotite Paragneiss 

Thin Section Description: 

Significant 
Geo chem 
SamEles 

A = Au,Mo,Cd,W,Pb 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

103 

HEAVY MINERAL CONCENTRATE REPORT 

OVERUDEN DRILLits ~ LUUTED ~TOOY SAtfl..E LOB 

SAtflE 1£!6KI' OGUETl ~16HT (SAAliS DRY> Pd.I DESCRIPTI~ a.ASS 
m. ===============-...::ac:~- ~=== ~:;::::::::r;::- ....,,,.,,..,...,.,., 111M!==r 

H. I. CCH: CLAST HATRU ----- -- .. 
Tru:ILE +10 TAElE TABLE H.I. CCJ-JC. NOO 00. ctiC SIZE x S/U SD ST CY COLM 
SfUT CHIPS FEED coot UGHTS TOTAL HAG HAG V.6. PPB ---- =::::s::::::: 

VIS GR LS OT SD CY 

18789 7.4 o.o 7.4 186.2 141.0 45.2 36.5 8.7 0 NA TR NA NA NA NA s CH y N B NA SAMO 
18791 5.4 0.2 5.2 114.4 83.6 30.8 26.l 4.7 0 NA p 40 bO NA NA s CH y N B NA SAND 
18793 8.5 o.o B.5 290.0 218.9 71.1 59.4 11. 7 0 HA TR NA NA tlA NA s CM y ti B NA SAND 
18795 10.5 0.0 10.5 242.6 153.1 89.S 74.9 14.6 0 NA TR NA NA NA NA s CH v N B NA SAND 
18797 9.5 o.o 9.5 213.5 100.2 113.3 88.6 24.7 0 NA TR NA NA NA NA s MF y N B NA SAND 
18799 5.3 o.o S.3 137.6 73.4 04.2 48.1 16.1 0 NA TR NA NA NA NA s MF y N B NA SAND 
18903 6.5 o.o 6.5 1bB.4 90.5 n.9 63.3 14.6 0 NA TR NA NA NA NA s MF y N B NA SAND 
18804 7.2 0.6 6.6 166.2 109.0 57.2 45.2 12.0 0 HA c 1 99 NA AA u y y y GB 68 TILL 

M.tmER CF SRAINS 

ABBAADED IRRElll.M DELJ CA TE to CPL.C V.6. 
SPlflE I PNID == ;a:::;:: ::a == l"IA6 ASSAY 

YIN DI KYER THIOOESS T p T p T P TOTAL 6HS PPB ~S 

18789 N NO VISillE 6llJ) 

18791 M NO VISIBLE 6Cl.D 

LS~J N m VISIBLE GClD 

18795 N 00 VISIBLE 6ClD 

\8797 N NO VISIBLE GClD 

\8799 N 00 VISIBLE GClD 

18803 N tKJ VISIBLE GClD 

lfJS04 N 00 VISillE ln.D 
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FIELDNOTE SLMRY LOG OB-10700, AIR ROTARY 
C IN OOH MAG 1t1C JC IN -63 MICROO l C IN MAS FRPC NON A ~ -63 OON MA6 MAG 

1_~ ;_ _gg ,1,·sr. ;_t_r_IO_ ·~r _,JL ·~ ;rn )k, 1° __1_p_r ·: ·r., ·~~ ;~ , a;n ;~ 
----- . _____ .,.. , ___ .,.._ ""'··---- 1,.- ... ·--- i 

r i ' . ~ -, I I t ~ , • I • -· 

!1::::: ~=====I::::: 1J:::: c::::: 1 - -- i : 1 :::::' ·:: ~::::: ~::::: r::::: t::::: i~:::: F::::. -- : -: l 

l
JJ_ ... __ .

1
.~.-.. -µ1--il~r_--!--1 · :: S / c. 6 ~...::~ §_"."l~ -- r--- - - I u- - - c:-=.:.:.:..c.::.:-- ·· JC.=:J=:::.: -

---- -·----I -----1 ----I..----- -~lllll::n»acJlc::::; · i I , ~ I ----, -· .. ---1---·-- ----I----- I ·rk_"l. -""'C I~ -::Jf - •'M ·':'It, -- ~----- ~----- :------- :----------- ~-----, ,.. . -"{·~.,.. • 00 ~ 'l.:!:i!... -· .------ ,.. _____ 1------ :------' -- ------· 
--·-- -·---- ----- :. ---- 1------ --1mu - --- - ~----- ~-----1---·--- !----·--, __ :----·--

tftl----- 'll----- ~---··-1----- r----- -- 911- !II --- illlllll-·- ~----- !------ ~----- :------ tUlt!I-- ~-----

1---i'----·"'1§1-, I --1 r i 1---i-- , -----1 ----- ! ----- t ---- r----- -r-----r----- l .. ----- ~-----:::: · ::::: :::: · :::: F:::: -t----- r-----1----·-- i·-----; 
E!t::, ;;;;~.· ;;;; ·;;;;; :: L::::: c::::: c::::: c::::: 

1:::::~::::~~::::~::::r-----(:::: EE, ;;;; [;;;;;, .'-..--:1-------.: 

~=----~:::::I::::: I ---- ~-----: ----~- ----: ----1------: 
: -·---- ! ---- i 
I -----: ----1 
i --·--· ... i -----. 

-----t-----~-----~-----1 ----------1:-----------1----- -----
! -----c----- ~·----- J.·-----: --··--I 
~-----1 -----r----- ----- -----
~-----~-----~-----1----- -----~-----~-----~----- -----· -------t-----r-----r----- -----t------- -----~-----~----- ----- -----· 
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(FEET) 
-1 
J 
-I 

5 
-l 

--t 

~ 
:1 

10 -1 

~ 
-j 

1r= ~ 
'-' -~ 

j 
....j 

·:::in -l 
W- -l 

-1 
-i 

25 _.:i 
I 

:j 
-t 

AE 
I 1Jljhs LITKJ.OOY 

OB-10700 

LITHOLOSIC DESCRIPTIONs AND/OR ~RKS 
I 

I 
I 

l 
I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

i 

I 
I 

I 
I 
I 

l 
I 
I 

l 
I 
I 

I 
I 
I 
! 

I; 
i: 
! . 
I: 
! : 

1: 

i ! 
I: 
I: 
i ~ 
i: 
I. 

i j 
I: 
I: 
I: 
I: 
I. 

I: 
) . 
i: 
I: 

i 
j 

:! 
·' 

~ i 
:I 
·I 

;j 
:I 
:I 
:l 
:1 
:! 

(0.o-62.0) NO OBSERVATIONS; §II 09-107 
RQTASONIC CORE sullllliry log, drilled at UH 
uh. 

:1 (62.0-108.0> MEDIUM TO COARSE SANDJ 
:
1
1 UNDUDIZED1 RAINY; 62-72 graint 1ubround; 

:. 82-87 graiM 1ubrnd & granuln prn1nt1 
:! ~7-97 gr~iM subrnd; probl111 M/h1aving up 
:I into cHrng. 
:I 
:1 
:1 
:I 
:I 
:I 

-, 
I 
I 
I 
I 
I 
I 
I 
I 
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'-~~t-f·c8.,!,. • · • • • • • V W • • • • • • • • • • • W • W • • • • • • • • • • • W W W • S • • • W 8 'S: -~;'.f5'f\ll~'Z~'j•'~r~-1:~~:·•J~~Z~j-~i:;•£'}) 

·- - r ·--- - - r ·- ---·- r-·---- .----- ... -· u ... - .. . I ,-,,- ! I I· ! 

--c----- c-----c----- c-----,- ----- c----:: ~::::: l::::: ~::::: l::::: ::::: i::::: -- ~----- ~----- ~----- ~----- ----- -----

----- .------ ;-----:~j 
----- i_ _____ :.. _____ :_ _____ i 
_____ L _____ L _____ L _____ I 
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::i::. I I I: 
:i I I: ~ I: 
-I I: 

·1 l'"lrl·---4 I I : 
· I I: 

I 
I 
I 
I 

~ I__, I: 
l.:ILS79Sll 1~~1 I: : : :i 

·1 ,-11::- _: I - ! : : : : : 
.l.'-''-' -l I l: : :! 

~ : l/! i! i !:i~ 
110--i I 1l 1 l 1 111 ~ i 

I I 1::::::::: 

~j_:a:_~,-9-7-!j f0J ll ! I l l l l ! i 
·1 "I C" -l I I: : : : i : : i i 
.......... :_? -i i ii j j 1 iii j i 

-I I !ii iii iii! 
- -J!::::::: !------------------------, 

.1 '7-"-•. __:1 !i \ [ 1 \ j [ ~ ! (108.0-128.0) FINE SAND; ~OXIDIZ;D; grains ! 
..1.L-AU _I n ! i ~ ! ~ ~ ~: sub~ou~edi_Probl1t1 "/heaving up into : 

__ l'7.'""I ·: : : : : : : : . casing 1 11tj 128 w/vf gr sand. , 
!.1. s "'l 9 9: :10 1 !: ii i i : i : ; ' 

12 s~: - ii ~ l l l [ l ~ ; 
& ~~ -~!':~Uri~r!-r\ 

·~ 1-1ri_j f1Jil!:j!111l'I 
.l. •.:i ·-· __ 1 :Ii;! i iii t! iii ii !ii 

-1 kl!Hl!i:l~d! 

1
·-1L" t;_i8 a '~3 : !0i ~;~\l[\\ll!1'jl~\W-(1-2a:-o:i3a~o)--SIL-TY-SAND;--uNOX_ID_IZ_ED:-----, 
. .;:,._,-,_ HllilHl.4n l 

:J filillllll!i!Mlll I 
1 a:1111111w;w1 : 

..J i ·:_: .. ::: .. :::·C:· ----------------------------: 
1.::.!Dh :Ell :B 04; 101 i:g:ggg:i (138.0-143.0) GRAVELLY. SAND; UNOXIDIZED; I 

-i !·:~ .. :~: .. :~: .. :==·! 1ubangular• ti11ter-bear1ng at 140; 138-l'tl : 
-·1 ! ·:=:":=:":='."'.=:· 1 a10re sand & less gravel; 141-143 110re gravel. : 
~~ : ..... ·•,•' r ----: 

l~c.i±..:B:B0S_j 1··"::-::·"··:·:·i (143.0-147.0) BEDROCK, ~IOTITE PARASNEISS; l 
'-' __; I ..... ..... · ·~ see also OB-107 Rotasonic Core su1111ary log, : 

_._ __ ___._ ___ ....._ .... __ .... -1 drilled at sue site. : 
-----~~-------------------~-----------: 



SA~P:.i: DH 
NUMBER NUMBER 
18788 10700 
18789 10700 
18790 10700 
18791 10700 
18792 10700 
18793 10700 
18794 10700 
18795 10700 
18796 10700 
18797 10700 
18798 10700 
18799 10700 
18802 10700 
18803 10700 
18804 10700 
18805 10700 

SAM?LE 
INTERVAL 
62-67 
67-72 
72-77 
77-87 
87-92 
92-97 
97-103 
103-108 
108-113 
113-118 
118-123 
123-128 
128-133 
133-138 
138-143 
143-147 

:tiASTER Fii...t: 

ST D G FORTY L::GAL 
DESC 

COUN7Y DRiri 
TYPE 

5. A L NE-SE 29 68 24 K 
5. A L NE-SE 29 68 24 ~ 

5. A L NE-SE 29 68 24 K 
10. A L NE-SE 29 68 24 K 
5. A L NE-SE 29 68 24 K 
5. A L NE-SE 29 68 24 K 

R~. MED. TO C. SAND 
RL. MED. TO C. SA~D 

RL. ~ED. :a C. SAND 
RL. MED. TO C. SAND 
RL. MED. TO C. SAND 
RL. MEO. TO C. SAND 
RL. MED. TO C. SAND 
RL. MED. TO C. SAND 
RL. F. TO V.F. SAND 
BL. F. TO V.F. SAND 
RL. F. TO V. F. SAAD 

ASSAY 
.--~ 
!"'IC 

62-72 

72-87 

87-'37 

'37-108 

108-118 

6. A L 1\£-SE 29 68 24 K 
5. A L NE-SE 29 68 24 K 
5. A L NE-SE 29 68 24 K 
5. A L NE-SE 29 68 24 K 
5. A·L NE-SE 29 68 24 K 
5. A L NE-SE 29 68 24 K 
5. A L NE-SE 29 68 24 K 
5. A L NE-SE 29 68 24 K 
5. A L NE-SE 29 68 24 K 
4. A L NE-SE 29 68 24 K 

RL. F. TO V.F. SAND 118-128 
RL. SILTY SAND 
RL. SILTY SAND 
RL. GVL. SAtolD 
BEDROCK 

128-138 
138-143 

GOLD (JT (gl tJT (g) ;..; (g) ~...- (gl ri'"(g) w: (g) wt" 'f. \.."'." 'f. ~~ 'J. 

GRAil'iS HlllC FEED +lOF~ED i\IONMAG ft1AG -63uM -63Ft:ED -63ui'l +lO SHND 
-1.0 -:.o -1.0 -1.0 -1.0 3.1 2730.0 0 - 1 

0.l) 7400.0 
-1.0 -~.o 

0.0 5400.0 
-1. 0 -1. 0 
o.o 8500.0 

-1.0 -1.0 
0.0 10500.0 

-1.0 -1.0 
0.0 9500.0 

-1.0 -1.0 
0.0 5300.0 

-1. 0 -1. 0 
0.0 6500.0 
o.o 7200.0 

-1.0 -1.0 

o.o 35.5 
-:.o -1.0 

200.0 26. l 
-1.0 -LO 
o.o 5'3.4 

-1. 0 -1. 0 
o.o 74. '3 

-1.0 -1.0 
0.0 88.G 

-1.0 -1.0 
o.o 48.1 

-1.0 -1.0 
o.o 63.3 

500.0 45.2 
-1.0 -1.0 

8.7 2.4 2003.0 
-~.o 2.2 222'3.o 
4.7 6.6 2194.0 

-L 0 Z2. 6 2204. 0 
1:.7 8.7 2498.0 
-1. 0 10. g 2266. 0 
14.6 11.4 2597.0 
-1.0 3~.3 2630.0 
24. 7 11.5 1966.0 
-1.0 46.7 2492.0 
16.1 17.0 2340.0 
-1.0 28.6 2311.0 
14.6 20.2 2291.0 
12.0 101. 7 2401.0 
-1.0 -1.0 -1.0 

l) 

0 
i) 

I) 

0 
0 

1 
2 

4 
-1 

0 

4 

0 
-1 
0 

-1 
0 

-1 

0 
-1 
0 
8 

:oo 

~GO 

-1 

100 
-1 

9'3 
-1 

9'3 

'3'3 
B8 
-1 

i'lJNMAGNETIC HEAVY MINERAL CONCE:\iTRATE (P?Ml 

SAMPLE 
NUti'iBER 
18789 
10791 
18793 
18795 
18797 
187'3'3 
18803 
18804 

AU NA CE 
PPB ~ 

-5 0.29 180 
-5 o. 21 160 
29 o. 24 200 
27 (J, 28 190 
11 0.34 3:0 
73 0.40 380 
-5 0.41 340 
56 -0.34 1260 

CR 

310 
340 
330 
320 
360 
420 
3'30 
3'30 

MN FE CO NI 

490 22.00 130 120 
468 22.00 120 140 
40'5 23.00 120 120 
438 21.00 120 ilO 
340 22.00 120 85 
372 24. 00 lC.'O 120 
364 22.00 liO 100 
408 23.00 220 210 

MAGNETIC HEAVY :ii~NERAL CO~CENTRA-;-E (PPM) 

CU ZN ZN2 

54 -200 19 
43 -200 27 
43 -200 28 

116 -200 28 
52 -200 17 
52 -200 20 
3B -200 24 

156 -200 25 

SAMPLE iY'.GO :rn2 C;~ NI CJ z~ s~ l":O AG ~B ·~-;-

Nt.:MBE~ '/. '/.. ~/kg 
18797 0.466 3,g·3 2785 150 ~2 361 -1 2 -0.5 340 2.6 
1a199 o.481 a. :i 2948 162 11 385 3 -o.5 324 3.o 

AS SE MO AG A62 SN SB 

24 -10 4 l.2 -5 -200 0.4 
27 -10 6 0.9 -5 210 0.5 
22 -10 6 1.1 -5 -200 0.4 
21 -10 2 0.6 -~ -200 0.4 
25 -:o 2 0.4 -5 -200 0.5 
2! -!0 3 0.2 -5 -200 0.6 
:7 -:o 3 0.8 -5 -200 0.4 
21 -l(l -4 o. 8 -5 -200 o. 5 

BA LA 

-100 8'3 
-100 70 
-100 92 
-100 87 
-100 140 
-101) 1'30 
-100 170 

130 729 

107 

HF TA W 

41 b - - ~ 

26 5 -14 
34 7 -11 
33 s -'3 
77 9 -9 

:10 10 
a1 a -:o 

:20 9 

PB BI .rl lJ 

:o 0 29.0 6.3 
6 0 24.C 3.2 
6 0 25.0 6.6 
8 0 24.0 6. 1 
6 0 39.0 :2.0 
8 c ~7.0 14.0 
7 0 44.0 :2.0 

:6 0 2~5.0 25.0 

WT ASSAV 
glk; 1-iG::,~-:-

5 25.S2 
5 ~7.82 

7 42.65 
7 52.43 
9 63.:5 
9 34.34 

10 45. 2.9 
s ~:.83 
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S~~'l;iL~ 

.~U~BE~ 

18788 
18789 
~8790 

~879: 

:B7'32 
18793 
lB7S4 
18795 
18796 
~87'37 

~B758 

187'3'3 
lbcC2 

AU 
PPB 

2 
-10 
-10 
-l 

-1 
2 

39 

7 
:C5 
4 .• , c. 

v 

:42 
: 13 
92 

1(11 

~04 

106 
~24 

154 
i.38 
~78 

1.B4 
~ 33 
~t.3 

-63u~ ANALYSIS (PPM) 

CR r:N FE CO NI CU ZN AS SE MO AG CD SN SB TE W PB BI U 
~ 

65 785 4.37 
63 973 6.29 
55 853 5. 13 
69 1213 10.00 
63 :077 7.83 
65 853 S.37 
61 751 4.33 
63 751 4.2.7 
59 655 3.39 
ag a75 4.57 

19 47 63 
17 45 65 
17 41 61 

-5 69 29 
99 25 -5 

19 -5 73 

7 -0.5 
13 -0.5 

!5 47 
17 51 
17 47 

·37 :23 23 
9 -0.5 

19 47 -0.5 
Bl 
51 

93 
75 

19 -5 
15 -5 

23 -0.5 
11 -0. 5 

17 4: 37 53 i3 -5 9 -0.5 
:5 43 45 61 11 -5 9 -0.5 
13 35 27 47 5 15 5 -0.5 
21 45 41 63 u· -s s -o.s 

3 -10 9 -~o -:o 61 9 -10 
l6 -10 7 :o 4: 59 -2 -10 
7 -lO -5 -10 97 41 -2 -:O 

53 -10 5 -10 -:o 70 -2 -10 
39 -:o 7 -:o 23 59 -2 -10 
:7 -10 5 -:o 53 32 -2 -10 
83 29 -5 -lO 27 E4 3 -10 
:3 -:0 -5 -lO 33 21 -2 -:O 

31 -5 -10 -10 ~5 -2 -:o 
-1 -:o -5 -10 -10 24 -2 -:o 

75 755 4.03 19 35 29 47 2~ 

·j~ '305 4. ·39 2.3 43 37 53 25 
73 747 3.b7 17 37 ""C: 

ji.1 4'3 1'3 

-5 
-5 
-5 

5 -0.5 -1 -iO -5 -:O -:O 30 -2 -10 
7 o.5 3 -:o -5 -:o -~o 26 -2 -:o 
3 -o.5 -1 -10 -5 !2 -10 2: -2 -~o 

W7 
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Appendix 8-26A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10704 
~~~~~~~--~ 

Drilling Completion Date 6/8/87 _......_....;........ ____ _ 
LOCATION (see map at right) 

S-T-R SW!-SW!-17-68N-24W 

County Koochiching 

Quadrangle Ericsburg N.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 1140 ft. 
~~~~~~~~~~~ 

Total Depth ___ l_l_l_f_t_. __________________ ~ 

Elevation, Top of 
Precambrian Bedrock 1034.5 ft. --------------------
Drilling Method __ A_i_r __ R_o_t_a_r~y ____________ _ 

Sample Diameter 6 inch -----------------------
Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval Interpre-
Fee t tat ion 

0-92 Des Moines Lobe 
Gl. Drift 

92-105.5 Rainy Lobe 
Gl. Drift 

105.5-111 Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

E,F 
E,F 

= Skeletonized 
in Core Box 

Subsamples 
Tested 

A,B,C 
I 

Grab Sample 

= Interval Cuttings in Bucket 
= Core 

Principal Rock Type: 105.5-107 ft. K-spar Rich Pegmatite; 
107-111 ft. v. little K-spar 

Thin Section Description: 

H 
I 

Significant 
Geochem 
Samples 

A = Sn 

= Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

187'8 
18771 
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EAVY NCENTRATE REPORT 

OVERBmDEN 00 ILLit.s t4ANA6eENT l I"ITED LABOOATORV fWRE lll6 

NEISHT <GRAMS DRY> AU DESCRJPTIOO 

11. I. tCH: Cl.AST HATRU 

TABLE +10 TABLE TABLE H. I. cooc. HOO NJ. CALC: SIZE x S/U SD ST CV COUit 
SPLIT CUPS FEED mt LIGHTS TOTAL HA6 HAS V.6. PPB ~ 

VIS 6R LS OT SD CY 

9.5 0.4 9.1 173.3 138.1 35.2 28.0 7.2 0 NA p 10 90 NA NA u y y y SB 68 TILL 
9.1 0.6 7.S 112.8 77.S 35.3 27.4 7.9 0 NA p 40 60 NA NA u y y y SY SY TILL 

ABl!AADED IRRElllM DELICATE tD4 CTLC V.6. 
Wfl£ I PIWED == ...... ---::: ==--= HAG ASSAY 

YIN DIN'ETER THICKNESS T P T P T P TOTAL 6HS PPB REJ1ARKS 

!8709 N NO VISIBLE 60LD 

1sn1 N NO VISIBLE 00..D 
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FIELONOTE SUMMARY LOG 08-10704, AIR ROTARY 
C IN NON lilA6 HtilC JC -63 NON MAG MAG 

A200 A6(10 A3 A2S AGOOO A30 AlOO AlOO A10 A10 AJOO AlO "'500 A~ A100 ~~ ~ A100 ~ A2 
... ~L .. _ .. C.L. _ _j_L~-·--~~-~L1 __ .C..L. ·----~L.,--··-·~t ..... _l!Q .. ___ ,. __ J_11_ __ , _ _ftt_ .. --~-L ... _ ...... 9-.._ .. _J2 ... -... --L---~--..Jl.l.~J ....... 1I_~-- ... ~l~!l ..... 

• , , I ; , I • I · , I • 

IN -63 MICRON IN MAG FRAC 
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SI D ~ FGR!Y L.t:GAL COUNTY DHi'.FT ASSAY GOLD WT ( g) \tfi ( g) WT ( g l W"!" ( g l \.IT( g ) WT ( g l 1~T 'f. WT '/. WT 'f. RE.~ARKS 
SA.~;:LE DH 
\U1~E~ :'iU~.BE~ 

:8767 10704 
18768 10704 
18763 ~0704 
:877 l :0704 
18772 ~0704 

SAMPLE 
:~TE~Ai.. 

92-97 
97-102 
:02-105 
~05-~06 

106-:11 

AU ~A CE 

DESC TY9~ 

e. A~ s~-SA 17 68 24 K RL. F. 7u V.F. SA~D 
~. A L s~-sw 17 68 24 ~ RL. GVL. SAi~ 

3. A L sw-s~ 17 68 24 ~ 
:. A ~ s~-sw 17 sa 24 ~ 

~. A L s~-s~ ~7 68 24 x 

CR 

RL. F. 10 V.F. SA:\D 
~L. SANDY GVL. ~ILL 

BEDROCK 

cu z~ 1~2 

F7G G.~l~ H'iC F~:> +lOFEED NONMAG MAG -63w"l -63F::ED -63u.!~ +10 SAND 
-1.0 -1.0 -1.0 -1.0 -1.0 214.8 i174.0 ~B -1 -· 

S2-:02 o.o 9500.0 400.0 28.0 7.2 284.8 2~30.0 13 4 83 
-~.O -1.0 -l.O -1.0 -1.0 57.8 2739.0 2 
0.0 8100.0 500.0 27.4 7.9 79.2 2L33.0 4 7 8'3 ' 102-106 

-1.0 -1;0 -1.0 -i.O -:.O -1.0 -~.O -1 -1 -1 

SE it..O A8 AG2 SN SB BA LA 1-'.F TA PB B! u 
3P.it:PLE 
.~wr!BEii 

:8768 
1877: 

PPB 'f. 
340 
370 

395 20.00 
408 23.00 

i20 
160 

130 
140 

94 210 28 2.7 
31 

-10 -2 1.0 -5 2t0 0.5 
210 0.5 

-100 390 140 8 24 
85 

,, 
J.. 0 '34. 5 23. 0 

15 0.35 730 
32 0.26 740 

rn s~ x.o 

102 230 30 

t;T 
g/kg 

-10 -2 1.4 -5 -100 3·30 140 9 ll 0 105.0 22.0 

1877: c. 328 s. 7~ 3223 ~'37 14 406 2 3 --1J, 5 360 :. 0 

rn767 
18768 
~876'3 

~877: 

SAMPLE 
~U~J3ER 

18772 

S~~PLE 

MJ~:B~1 

18772 

v CU ZN AS SE ~O ~8 CJ SN SB PB BI ... 
·.J 

7 
1 
4 

87 
95 
98 
~25 

'/. 

39 423 1. 9: 
37 477 2.07 
41 545 2.37 
51 62'3 3. 03 

9 17 t 9 E'9 9 -5 
9 !7 17 25 !3 -5 

l1 23 21 31 11 -5 
~7 31 33 39 13 -5 

g/kg 

3 -0.5 • 199 -5 -10 -10 15 3 -!O 183.0 
3 -o.5 -1 -~o 5 -10 -10 11 s -10 133. 7 
3 -0.5 -1 -10 5 -10 -10 17 -2 -10 21.i 
3 -o.s -1 -~o -5 -10 47 11 5 -~o 37. i 

B£DROCK ANALYSIS (PP~l 

AU SB AS BA BR CD CE ~ CR CO EU hF IR FE LA LU MO NI RB S~ SC SE AGR NA iA TE TB TM SN 

PPB 
4 0.2 1.9 800 2. ·3 -5 83. 0 5. i 330 J2 

CU PB ZN ~N AG S~R LI BE C02 
i-

i5 4 :26 250 0.1 0 0 0 0 

'j. 

5 -50 5.3 

NA ~G AL SI02 
'f. 'f, 

0 0 0 0 

52 0.2 -1 9'3 

s CL K 

0 0 0 

;. 
110 7.10 18.0 -5 -2 2.20 1.1 -lO 0.8 ll.O -100 

CA FED ~IR 

'/. 
0 0 0 

SR ~B ~OR BAR TA~ Bl LOI 
"/. 

0 0 0 0 0 0 0 

113 

FE 

0 

W iJ YB 

3 3.1 -2 

WT ASSAY 
g/kg \.iCIGrii 

3 20.16 
3 19. 37 

ZNR ZR 

:20 400 

Appendix 8-26C. 
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Appendix 8-27 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10901 

Drilling Completion Date 7/30/87 

LOCATION (see map at right) 

S-T-R SWt-NEt-10-69N-23W 

County Koochiching 

Quadrangle Ericsburg 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

""T 
I 

I 

I 
1 ·· 

I 
I 

.j· 

I·., 
( I 
-\_--- -·~ ' 
\ . I ·r 
) ' \ '1;'114 

·,,,....-\ 

) l 

i,O ,, 

I 'o\ 

) 
o~_,\o~ 

) 

= ·-·=-'- J!./_B; 
) I 

)'-~ 
.. rlO 

I. 
I; 
I 

/// 

Surface Elevation 1118 ft. -----------------------
Tot al Depth 140 ft. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

'\f \ I I / I ,,,.,- \...--: 0/.... ',,.... .. , ... 

I \~ ~----------------------------
Elev at ion, Top of 
Precambrian Bedrock 984 ft. ---------------------
Dr i 11 in g Method Air Rotary 

----------~-------------

Sample Diameter 6 inch 

I.\ 

I 
I 
I. ,. 
,: 

W~NT_ER :· .. 
--· ___ \_ j/.f.l4 : ·-·--

r 
I 

\ 

I 

-------------------------
Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-10 
10-113 

113-134 

134-140 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy .Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Metagraywacke 

Thin Section Description: 

Significant 
Geo chem 
Samples 

A = Au 
B = Au 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

114 

HEAVY MINERAL CONCENTRATE REPORT 

OVERBm~ DRILLitli t1ANA6EJENT LI"ITED L.ABOOATOOY SAlt>lE LOO 

StlflE ~um ck6.t£r) tEIGHT (GRP.MS DRY) AU DESCRIPTIOO a.ASS 
ti). -- ----- - - - ======== z::::::= - -===== 

H. I. C(K CLAST HATRIX 
- ====---=====---==----

TABLE +10 TABLE T~ H. I. CCI«:. NOO t«J. CALC SIZE x S/U SD ST CY COLOO 
5Pl IT CUPS FEED CCN: LIGHTS TOTAL HA6 tw; Y.6. PPB --- ==== 

VIS 6R LS OT SO CY 

18842 9.1 0.2 8.9 58.8 26.4 32.4 23.6 8.8 0 NA p 5 95 NA NA S FM y y G 6 SAND 
18844 7.4 0.7 6.7 150.4 72.2 78.2 62.4 15.8 0 NA p 5 95 NA NA S FH y y G G SAND 
18845 9.4 1.3 8.1 239.6 139.5 100.1 80.3 19.8 0 NA P 10 90 NA NA U Y y y G B TILL 

60.D D..ASSIFICATIClf 

VISIBL£ aU> FJ01 SW«lh9 TABlE AND P~Itf) 
M.tmER CF BRAINS 

ABBAAIE> I RRE6llAR DELI CATE ~ CALC Y.6. 
SAtFLE I PANED == ==--== :::== t1A6 ASSAY 

YIN DINETER THlCkNESS T P T P T P TOTAL 6"S PPB REMARKS 

18842 N NO VISIBLE GOLD 

19844 N NO VISIBLE GOLD 

18845 N NO VISIBLE SOLD 



FIELDNOTE SUMMARY LOG 08-10901, AIR ROTARY 
( IN NON ~6 HMC J [ IN -63 MICRON l C IN MAG FRAC l -63 NON MAG MAG 

NON MAG -63 HMC 
Aa~o A~~o ~E A~~ A~O A~~ Ae~o A~~ A~~ A~ Ai~ A~~~ A~~ A~~ A~ A~O Aa~ A~io ~~o ~~ 
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C:> :::::.· (0. 0-10. 0) ORGANIC SEDIMENTS; w/jtjood fragments.: 

-:::::. "-.. : 
-1 

.::~ 'l l I · o • • • "--:'';°'~'f:• '. __ ,· : 
,_J j,1 .!E,, °,'.!; f1rr! i() J J•,11.E ·~..'!; ::::;:i,..._,.::.;; I 

. :-·--·-·-··-·-··-· ·-·--·--·--:;:::::::;:::;;~;;:;::::;; ------------------------------------------------ : 
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.:· .. "· ...... ·::~ sana & ls pebs; 62-98 increasing clay : /<> :..;:-. :..:: content, v clayey w/less sand and smaller i 
.::-:: ··.:.:: "\ <;1 pees than above. : 
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--l 
-4 

l c . -i ,j._, -:1 
.-1 
-l 
-1 

·1 i-!f"I·-! _ ... - -\ 

-i 
I - -"\ 

·i I IC".-· .J...1_1._1 

-l 
-1 

110-=l 
=t 
-l 

•'I "I c;-l 
.............. _ --1 

t ::.::-- ::.::-- >> ::.~ 

~JJ 
g::§§::E!!\ 

~~~1.~~ 
SI!:E=:.=:s=-"=1 
l:"=!;§S 

r.::==-~~~::=~1..-----------------------------------------------: 
c=~=! (98. 0-113. Ol CUW• UNOXIDIZED• minor gravel I 
-·--··~--.. ·--· bed 110 f t I 
§='§~ near • l 

JHA ~ N~i !_~t------------------------------1 
I \~ '. i ~ ~ '.::: (113.0-117.0l FINE SAND; UNOXIDIZED; RAINY, I 
i Jl j j f ! ! j f' w/biotite common. I 

... ·'---- ~ t'__.., r:::::--~~:::--:------------------------------------------: 
L.;Jh

1
:S 8 4 2 : i ~.'.!.! 1 :": : f'Tr:~·~ (117. 0-118. 0 l GRAVEL; UNOXIDIZED. I 

•1 l~I ,- : ~: : : ~ : : : : ,------------------------------------------------1 
J..::..iJ-_:; ,; ~ i ~: i; i · (118,0-123,0l FINE SAND; UNOXIDIZED; w/vfgr I 

_; . q [ j ; T : : sand; subang. l 
-•----1----:~ .. ..i..-,l......I I . , , I 

• ' • I 

l : : : : :----------------------------------------------"!"-: 
; : : : : · (123. 0-128. Ol MEDIUM SAND; UNOXIDIZED; w/fgr : 

...-·----- ~ : : : : : ' sand and +-10:il. pees. : 
: t. :r:: E~ .i!'.ib .i!'.!L . · lk1 ":;~-::~:::::::·::~-:::·::~:~ --------------------------------------------- I 

·1 ··:!n t.~ ...... :: ............ ::...-:::: .. : '--·-.. :.:~:··:}{ .. }. (128.0-133.0l GRAVELLY SAND; UNOXIDIZED; ( 
. .1..'··'"·' --: 1 ::;~;:::~;::;~:::;~::: w/fgr sand; pebs subang-subrnd; 130-133 less ! 

--1 ! ·:_: .. :_: .. :_:··:_: .. sand. , 

1:~:;-=i 

:J:=::=:==:::;-r,::=::;---':' ".:"'""~·-,..,.:~.---------------------------------------I 
.1 .... ,,....TS:84'::id Jt0i ::a::~·~.::~::..:·i (133.0-134.0l GRAVELLY, SANDY TILL; UNOXIDIZED. l 
..L1.:i::i~www ms.-; ••·•• • .• • ,. ••• •,,.\ : 

I ·'"· ,. ••• :--------------------------------------- ( 

!.J...,s:B.~~6!i i >:: ::.:: ::.:: ::<j (134.0-140.0l BEDROCK; Metagraywacke. ! 
"I .·1·-1 -; I i ::.;: ::.;; ~ l 
. ..:... '-! 1_1 --------------------------------------------- : 

·-1 



SA111~'._i:: Dri ST D G ;o~7Y L~GAL CCl.N~Y DRIF7 ASSAY GOLD WT ( £ l WT ( g i WT ( g) ~T ( g) ~T ( g i ~7 ( g) wi '/. 
~t.J;r.EER NUMBER DESC TYPE G~AINS ~ri1C F::C:D +:oF::::n NCNMAG MAG -53ur'1' -63F::::D -63u:'i\ 

1883'3 10901 
18842 : 0'30: 
:8843 ~oso: 

188~4 : 0 9(; : 

SRM~\..E 

:N7C:RVAL 
113-118 

~23-128 

:2B-:33 
: 33-i.35 
~35-140 

5. A ~ S~-~E :0 69 23 K 
5. A L S~-NE 10 69 23 ~ 

~. A L S~-~E 10 69 23 K 
5. ~ ~ SW-~E 10 
2. A ~ SW-NE :O 
~. ~ ~ SW-~~ ~O 

69 23 :< 

ti'3 23 ·{ 
6'3 23 r< 

RL. F. -o V.F. SA~D 

RL. F. 70 V •. =. SAND 
R~. ~. 70 V.=. SAND 
~:... GVL. SAND 

113-123 

123-133 

-l.O -1.0 -1.0 -1.0 -i.O 200.8 2037.0 lO 
o.o s:oo.o 200.0 23.6 8.B 2:4.8 289~.o 7 

-1.0 -1.0 -~.o -~.o -1.0 bO. 7 2773.o 2 
o.o 7400.0 700.0 62.4 i5.8 100.7 3633.0 3 

~Ea45 lOSOt 
18846 109(11 

~ ..... GV~. SAt\D 
BEnqoc:~ 

133-135 0.0 3400.0 :300.0 80.3 19.8 94.5 4099.0 2 
-1.0 -1.0 -:.o -1.0 -1.0 99.3 1676.0 6 

NO\~AGNET[C HEAVY MINERAL CONCENTRATE (?~~) 

SA?P~:: 

NU~.Brn 

18842 
:8644 
!3845 

q; NA CE 
?~B 'f. 

48 -1) I :;s '300 
84 -0.29 390 

: 8(10 -1), 27 320 

CR 

360 
220 
250 

~N FE CO N! CU Z~ 

874 26.00 280 250 3:5 -200 
11:6 24. 00 220 200 203 -200 
1634 25.00 240 220 233 -200 

SH.'(lL:: rGD 1:02 CR '.I cu z~ s:: M;J AG PB if; 

··~'jf.BE; ~ '/. ~/k~ 

181¥1-5 (i, 557 3. 20 l'374 17(1 85 306 -5 4 -0. 5 255 2.1 

-631.1M ANALYSIS (PPMi 

SA~PL:: AU v CR 1~N F~ CO ~H CU ZN AS SE ~O AG 
N~:YiBE.1 

80 
71 
65 

1883'3 
:8842 
18843 

3 56 55 600 2.72 13 33 45 47 -5 
45 -5 
47 -5 
45 -5 
55 -5 
63 -5 

-5 -1 -0.5 

:8644 
18845 
~B846 

10 
17 
15 
9 

_, . 

51 
64 
52 
71 
54 

47 557 2. 54 
59 620 3.0Cl 
51 551 2. 72 
57 506 3.06 
51 447 2.96 

: ~ 31 43 
13 35 47 
13 35 41 
15 37 47 
33 59 103 

-5 
-5 
-5 
-5 
-5 

-1 -0.5 
1 -0.5 

-1 -0.5 
1 -0.5 
1 -0.5 

AS S~ :'110 AG PG2 S\I SB 

82 -22 -9 0.5 -l5 -470 0.9 
6l -~o 3 o.5 -s -200 1.2 
68 -10 -5 0.5 -5 -200 o. 7 

CD SN SB it::. w 

-1 -10 -5 -10 -lO 
-1 -10 -5 -10 -~o 

-1 -10 -5 -:o -10 
-1 -10 -5 -10 -10 
-1 -10 -5 -~o -10 
-1 -10 -5 -10 45 

8EDRGC!\ ANIUSIS (~~fl') 

PB 

11 
-5 
5 
5 

11 
21 

BI U 

5 -:o 
3 -10 

-2 -:o 
-2 -10 
-2 -~o 

3 -10 

BA ~A 

-230 512 
-100 180 
-:oo 150 

WT 
g/Kg 
'38. 6 
74.3 
21. 9 
27. 7 
23.: 
59.2 

190 13 -31 
86 :o -24 
66 :o -23 

wT :' Wi '/. ~rnARKS 

20 
·:;J 
'-'-

+:O SAND 

2 
-1 

·3 
:4 
-l 

BI 

9: 

88 
84 

u 

0 1&6.0 4i).0 
0 18. 0 
0 44.0 :5.0 

l•i":. riSSAY 
g/Kg WEIG,.,T 

3 17.SO 
s 47.50 
'3 61. 22 

SAM9LE HLI SB AS BA BR CD CE cs CR co EU MF :R FE LA LU MO ~I RB s~ SC SE AGR NA TA i~ ;a TH SN w u YB z~~ ZR 
~iUrf:Ba PPB 

18845 -2 0.2 0.7 1200 4.0 -5 80.0 4.4 220 25 

SAMPLE 
'\IU111BER 
18846 

CU PB ZN MN AG SNR LI BE CD2 
"j. 

29 4 06 410 -0.1 0 0 0 0 

'/. ~ 

4 -50 4.2 41 -0.2 2 89 94 5.SO 9.1 -5 -2 3.39 0.6 -10 -0.5 7.7 -100 27 2.6 -2 -100 230 

BEDROCK ANA'-. YS:S PP!iil CON-;"INUE:-J 

NA r.G AL SI02 S CL 
'/. "/. 

0 0 0 0 0 0 

K 

0 

CA ~ED N!R 
~ 

0 0 0 

SR ~B MOR BAR TAR BI LOI 
~ 

0 0 0 0 0 0 0 

117 

FE 

0 

Appendix 8-27C. 

~~,ar,. • • A A A A • • a •. A & & a • • • • • •.•••• & & 4L & • dll) &, &0.&,, &, .• , • ,,;·,·~··,·······/,2i~.:1~··ffei·•~.,0!l"', •.• ,.~,~( 



Appendix 8-28A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10902 

Drilling Completion Date 8/3/87 
~_.;..._.;... __ ~~~~ 

LOCATION (see map at right) 

S-T-R NW!-NW!-36-69N-23W 

County Koochiching 

"" .... 

~.--·~~~~ ~· -~ ... :. ~ .... ... 
...Lit .iu... .Ml• 

Quadrangle ___ R~ay...__7_._5 __________________ ___ 

Regional Survey Area Littlefork ----------------------
HOLE PARAMETERS 

Surface Elevation 1175 ft. 
~~~~~~~~~~~-

Tot al Depth 62.5 ft. 
------~~----~~~~--------

Elev at ion, Top of 
Precambrian Bedrock 118.5 ft. 

----------~-----------
Dr i 11 in g Method Air Rotary 

----------------------~--
Sample Diameter ___ 6 __ in __ ch ________________ ___ 

Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 

II 
II 
II ___ }---') 

II~ II 
II -

' 'I ) 

1;-~/--·l_ 

i 

"-"",,90) ~,~.J ~ 
'l/7. 
,/'.::-: 

~----·_· ...... c·· 

,- -... -

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

INFORMATION SUMMARY 

Interval 
Feet 

0-9 
9-56 

56-56.5 
56.5-62.5 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 
Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Granitic Migmatite 

Thin Section Description: 

H 
I 

Significant 
Geo chem 
SamEles 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 
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HEAVY MINERAL CONCENTRATE REPORT 

()IJERIQD£N DRILLits twWE£NT LIHITED LABOOATOOY !WA-£ LCH:i 

SAffl..E WEl6HT Cl<&.E) ~ISHT (SRAHS DRY) AU DESCRIPTIOO a.ASS 
NO. :::a ==============--=====- ==== :i:::== =-- ---:::r:::s ..... 

11. I. CCH: CLAST HATRIX 
.. - -- ---- --- --

TABLE +10 TAil.£ TABLE t1. I. CCH:. ~ t{J. CALC SIZE x S/U SD ST CY ta..~ 
SPl IT OllPS FEED CONC LIGHTS TOTAL HA6 HAS V.6. PPB ====:I 

VIS GR LS OT SD CY 

18847 12.B 2.9 9.9 117.0 88.4 28.6 18.1 10.5 0 NA p 1 99 NA NA U Y y y G 6 TILL 

6'1D a.ASSIFICATlll4 

VISIIU: fD.D FTD1 SHAICit«; TABLE AAD PANUNJ 
fU1BER Cf SAAJNS 

ABBRADED IRRE6ll.AR DELICATE ~ CALC V.6. 
~ I PAtfED =--=== ==---= ==== t1A6 ASSAY 

YIN DINETER THIOOESS T P T P T P TOTAL 6HS PPB REMARKS 

18847 N NO VISIBLE 6Cl.D 
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•?C" 
W•-1 

:~:o 

::::s 

.::JD 

~5 

50 

6Ci 

65 

70 

08-10902 

IJ 1m
1 

LITIO.W( LITIO.OSIC DESCRIPTllM HIOR REl'ARKS 
I 1 ~=>c~.-1-' ___________ _ 
I lo_Cj (0.0-9.0> ORGANIC SEDU£NTS; !Oil & organict 
I ·:-_;· ''-! grading into ow clay at 9 fHt. 
I ·O ·C:·1 
I I <:::J· Cl 

~ --l 

MOI NESI> -::;:::;;· i 
I I .. , , :-.. ,•' "1 

I I~~~~ j: ~3~i -(9-. 0--33-.-0)_CLA_V_E_V _TI_LL_g_OX_ID_I_ZED ...... J. -",-.-1-.--
1 j ;~ g~ ~~~ ~1 f:blcbtmlf' tg1. ~ ~~h~olc pabt, frtqulM 1ubrn 

I I ... ~~~::::.~:::~ 
1·>>·) .. ·:.~ 

I I :;,: .. ~::-- :.( >~ 
I I ... ~: ... ;.::···~: .. ·~ 
I I·' ............. , .. ·~ 
I l ::~-: )-.: )·: ~3 I ...... · .. ,..· .. ·~ 

1
1 

I :~~: }:: )::: :::~ 
I l .. ~." ... ::· . .-::· ,.~ 
I I·":." .. ·::· , .. ; ·. ,.·~ 

i ;:X:{::{:J _, 
-i 
-i 
:i 

!·<..-:.::.··:~: -:~ 
1 ···, ·'·· ·"·· •' ~ 
i :~:~ ::~:: )::: ~:~ 
; ... ::· .• ·:.'1 .. ·::· ·"1 

I 

-1 i ?::: ~t: }:: ?1------------------------------l 
! ·:::~>/>Y>} <33. !)-40. Ol CLAYEY TILL; UNOXIDIZED; gray, ! -i 

-I : ;· .. · .:-.. · .:· .. · .~ as aoove. , 
~~: :::j::: :::;::: ~~~ l --f 

-1 
-i 

=---- I 

~ , .. ----·--·· - t 

-I 
-! 

CltO. 0-55. 0) ~KE CLAY; UNOXIDIZED; gray. 
~·-:.=:1 - ------. 

-= 
I 

----_-"] 

' -i i 
-I l =a 

~ Jsi";i.0i*;~5:CHLI>SANrr!ffil:t.:;;;;ii~-;;,-;---, ·RA I MY,- . (55.0-56.0) SAADV TILL; transition, gray 
1I Sa ,4 7 .t-lc;fh--1 '.:~'. >:: ::.:: ::< undy till w/l!i clas!::.._ _____ _ 
U. :a 8 48 ;i ! ... , >~ (56. 0-56.5) GRAVELLY TILL?; RAINY LOBEL.SOE 

::; ! \ ;:.:: >~ >=: ::<: clay slough i pebs granitic: & uf ic MV-l'R:j • 
....:--~----------~~~~"--~------

i <56. 5-62. 5) BEDROCK; GRANITIC MISMATITE; uy 
i be transition to sclii1tose1 60~ clHr wtiita 
I & 1inor oink quartz; 20~ f1ld1par (plag & 
! ortho); 20j &fie 1111mtral1 - uphibol11 
! tract sulfide. 
l 

I 
I 

Appendix 8-288. 



MAS7Eq FL.E 

SA.'t1PL:: DH SAff,PLc ST D o FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT (g) WT (g) WT (g) WT(g) WT (g) wT ~ HT ~ WT 'J. REMARKS Appendix 8-28C. 

NU,¥iBER NUMBER I~E~VAL DESC TYPE FIG G~A:MJ hMC F~~D +10FEED NON~AG MAG -63u~ -63FEED -63uM +10 SAND 

18847 :oso2 55-57.5 1.5 AL NW-NW 36 69 23 K RL. SANDY GVL. TIL~ 56-57.5 o. o 12800.0 2900.0 l8.1 :o.5 -i.o -1. 0 -1 23 -i. 

18848 109(12 57.5-62.5 5. A L Nw-NW 35 69 23 K BEDROCK -~. 0 -1. 0 -1. 0 -1. 0 -1. 0 -1. 0 -1. 0 -1 -1 -1 

NON~AGNE!:C ~EAVY ~iNERAL CD~CENT~ATE (~?M) 

SAMPLE AU NA C'"" c:. CR MN FE co NI cu ZN ZN2 AS sr: ~o AG AG2 S,\I SB BA LA HF iA w P8 BI TH u WT ASSAY 
NUMBER ;JPB 'j. g/kg WEIGHT 

18847 120 -0.57 1080 330 818 27.00 i.70 98 155 300 84 79 -10 -7 0.2 -14 -410 -0.2 -210 591 170 16 110 25 0 230.0 35.0 1 13. 16 

~AGNETIC ~EAVY MINERAL CONCENTRAiE (POM) 

SAMP~E MGO TI02 CR NI cu ZN SE !110 AG PB WT 
NL~BE~ '/. '/. g/kg 
18847 0.326 2.93 677 5o 32 243 -5 -1 -0.5 2b0 0.8 

BED~OCK ANALYSIS (PPM) 
.. 

SAM:JL~ AL SB AS BA BR CD CE cs CR CO EU HF IR FE LA LU MO N" ~ RB SM SC s:: AGR NA TA TE TB '.H SN w U YB ZNR ZR 

NUf11BC:R ~iJB '/. ~ 

:8848 -2 -0.1 -0.5 1900 -2.0 -5 130.0 4.0 150 25 2 4 -50 3.8 63 -0.2 -! 120 100 ll.. 00 7. 0 -5 -2 2.75 0.6 -10 1.0 :o.o -100 13 2.4 -2 -~00 330 

BED~DCK ANALYSIS (PPMi CONTI~UED 

SAMPLE cu PB ZN MN AG SNR LI BE C02 NA MG AL 5!02 s CL K CR FED ~IR SR f\.8 :-f:OR BAR TAR ar LOI FE 
NUMBER '/. '/. "j. '/. '/. 
18848 4 4 66 320 -0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix 8-29A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-11006 
--~-~---~~ 

Drilling Completion Date 8/6/87 --------
LOCATION (see map at right) 

S-T-R NWl-SEl-9-68N-24W 

County Koochiching 

Quadrangle Ericsburg N.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surf ace Elevation 1158 ft. 
~----~-~~~~--~ 

Total Depth 51 ft. 
~~~~---~~-~~~~ 

Elevation, Top of 
Precambrian Bedrock 1113 ft. 

~~~~~~---~~ 

Drilling Method ~-A_i_r_R_o_t_a_r_y ____________ _ 

Sample Diameter 6 inch 
------~----------------

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-8 
8-39 

39-45 

45-51 

Interpre-
t at ion 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A = -63 microns fraction 
B Heavy Minerals, Nonmag 
C Heavy· Minerals, Mag 
D Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Schist-Rich Migmatite 

Thin Section Description: 

H 
I 

Significant 
Geo chem 
Samples 

B As 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 
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HEAVY MINERAL CONCENTRATE REPORT 

DVERMD94 DRIU.Its HANA6El£HT LIMITED L.ABmATOOY SAffl.E LOO 

SAffll.E 1El6HT Ck6.NET) tEIGiT (6AAMS DRY> 00 DESCRIPTIOO a.ASS 
~. ==----=---- === :i:::::::= 

T 

. ___ _, ..,. 
H. I. CCN: Cl.AST HAmIX 

=======-- - r 

TAa.E +10 TAll.E TABLE t1. I. ClK. NOO NJ. CfLC SIZE x S/U SD ST CY ca..M 
SPLIT CHIPS FEED CCN: LIGHTS TOTAL HAG HAG v.s. PPB ===-=::a 

VIS fiR LS OT SD CY 

18851 9.7 4.2 5.5 65.2 42.6 22.6 14.5 8.1 0 NA p 10 90 NA NA LI y y y B B TILL 
1a852 10.4 2.4 8.0 160.7 113.5 47.2 36.8 10.4 0 NA p 30 70 NA NA u y y y B B TILL 

6(JJ) a.ASSIFICATJClt 

VISlfl.E 60.D FfUt SWllCUE TABLE AND PANUNJ 
tUiBER CF FiRAINS 

ABBRADED IRRE6ll.AR DEL I CATE tDf CTLC V.6. 
SNFLE I PAtfED ==::s ==- = a::=--== ttA6 ASSAY 

Y /N DIAfETER THIOOESS T P T P T P TOTAL 6HS PPB REMARKS 

18851 N NO VISIBLE SCl.D 

18852 N NO VISIBLE 6DJ) 

~}inll•.·• • t 1l • 1l •••• '4l .• ·~ 4' •••• - ••••••• ~. t •••••••••••..• a •••••• • ,.,,&.,t:;·~~£.•:~f~•,.,.a;i.w 



·~~11:~ •• ;•;v;., .. •:••s-if·ll .. ! .. • .... ;; •• 'li(•ly-• .. .•. i - ·I- -
•::~i::::';'.;,_,,~:,~;~:'~m:,~/: ':9:('.'<'.w::>,,<>: , ,,,"'', :.,.' ,,,,, ;· :•' • • • • • • • • • • • • • ••••• • • • • • • • • • • • ,., a • ••• a a a 1' .··i.·. •W.'•F. a 

FiaDNOTE SUMMARY LOO OB-11006, AIR ROTARY 
[ IN MJN ~ lfllC JC IN -63 MICRON JC IN MAG FRAC -63 ~N MAG MAG 

NON MAB -63 HMC 
A~~o "~~o sE "~ "~ "~ "~~ "~~ "~g "~ "rn "~~~ "~ "~ "~ Aruo "~~ A~~ /~O ;~ 

. --.. -r----r----,----1---i---r--·-1·--;·-·--;---,·---,----,--;----,----i·--·-1----rfil~.Jill..-~-· 
t::::: ~:::::: t::::: c:::: ~::::: t::::: t=:::: c::::: t::::: t::::: t::::: c::::: t::::: c::::: c:::: c::::: ~::::: t::::: c::::: c:::: I 

(FEET> 
--i 

HMC 
SAMPLE • 

• tlf o 
OB-11006 

n~im~~ LITHOLOGY LITHOLOGIC DESCRIPTIONS AND/OR REMARKS 
I 1-:;=::--:cil 

~::~:: r:: t::::: ~::::r ::: ;::::: ~::::: ~::::: ~::::: ~::::: :::::: E::: ~::::: :::::: '.::::: :::::: ~::::: ~::::: ~::::: ~::::: i 5 

:.1 
-I 
-I 

-I 
I 

I I ·::---:- ·;-l 
I I ··--.-.. -.:-1 
I ·-·· ··--· 1 ' 

! - ... -' I 

I j ·o:=~=;:~:::=0o:-O-a~o)-oR6ANic-sEDIMENrsl;d"~i.y;y ioam:--j 
I ..... ··-I I i ·----- :---- - ,------ ;-- ---- !------ 1----- :------ 1----- i---- --1----- !---- - - 1----- r----- r----·- ;---- --- :-- --- :---- -- :--- --- :----- r--- -- ! 

c ::::: c::::: i:::::: ::::::: i:::::: c::::::: :::::: c::::: :::::: :::::: c ::::: [ ::::: c ::::::: :::: :::::: ~= ::: : c ::: :: c::::: c::: :: c:::::: 
L I : I 1---i ' ! • I ; I i 1 : i I. I ' '---I 
~::::: i:::::: ~::::: ~::::: 1-::::: ~::::: ~::::: i:::::: ~::::: ~::::: t::::: ~::::: ~::::: ;:::::: ~::::: i:::::: ~::::: ~::::: ::::::: :::::::: 

[~~ ~~~~~~ ~~~~~~ ;~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ;~~~~~ ~~~~~~ ;~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~ ~~~~~~ ~~~~~~: 
L----- L _____ ~----- L----- '·----- L----- '------ !.----- ~----- 1------ ~----- ;.. _____ L----- L----- L----- ~----- i ____ -- ~----- L----- !._ _____ ~ 
; .. _____ ;...-·----- ~·----- ~----- !------ ~----- ~-- .. ·-- , .. _____ !------1------ t----···- :~ ... ----- !...----- ~----- ~-----1------ ···----- 1- .. ·---- ; .. _____ ~-· .. --·- ! 
: I : • • . • • ' f--l--f---f---1- . : : I ! 
~:::::~:::::~:::::~:::::~:::::~:::::~:::::t:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::;:::::t:::::: 

8~[~£~~~~~H~J~~~f~~2~~~fS~~[~EH~~i 
:- ... __ ·-- ; .. - .... -- - i------ l--- --- ; ..... _ --- ! ... -- --- ~-- ---- ·.., _____ ~- ........... - : ... ----- ~----- ~ ----- :------ :-- ----- ~ .. -- ·--- ~---- - ~ --- -- ~----- ~·---- - ~----- .• : 

-:1 
_j11iES 

10 -r-· 
-1 
-I 
-I 

1c· -1 ,_, -; 
-1 

2D 

25 

::J 
-i 

·-t 
-j 
-j 

-=::! 
! 

-i 
-i 

MO 1 HES i::::::-::;:::-::"~ l 

I, i13?::::::j::::::~ I 
·"· ,• '• ,. '• •] I I I "; ... ··.~ .. ";•., -.~ I 

I 
l ~t ::~::: >:: ~:~ (8.o-18.o> CLAYEY TILL; oxIDIZED;~;~liY---1 
I:::\:~}<):<~ sandy & granule-rich; ouff color, w/ls co111mn. I 

I M: ::;; ~,; ii 
I i HCHL __________________ _ 
i ;::.~:::?:::-~:::::.~ (18,0-35.0> CLAYEY TILL; ~OXIDIZED; gray, 
: I"::· . ..-:: ... ··> .. <rl w/ls clash co111t110n, pebs Hall & suorftd; 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1.8(1 
! l ::.:::<·::<·::<·~ silty; 25-35 v clayey w/fewer, larger pebs. 

l l !1lfil 
-! 

i .. ·----- ' ... ----- ~---·--- '....----- :.._ _____ '------ !,. ____ .... : .. _. ____ :------ :.,. _____ L----- L.----- ~--·"--- L _____ :... _____ : .. _____ ~----- . ____ ... ,_ = .. __ , ___ ; ______ ~ 

!-··-·-1··-~--~---·-·:-·--~·---i--.-~.--~· i-. i - : ~-·~ .. ---i-·--·~· ----i---· .. ~-·---: 
c:::::~:::::~:::::~:::::~:::::;::::: :::::~:::::t:::::~:::::~:::::t:::::~:::::~:::::t:::::~:::::t:::::~:::::t:::::;:::::; 
t··--·-- ;------ ,--·-·--·· ;-·----- ,--··--·-- t---·-·- ·--·~:: ::=.~:::_JRm~:: ~:::: ~:::: !----::: ~::::: ~::::: ~::::: !1··t·::::~: l'-=_j,::::: ::.::::: 

_J!Wi~-... --··-UH: =:-:~I ·:::.-t==-=--=-:c:._ ---: =::T.:-:.:=.-: -.:=:-:-:~,==-: --1.:s ...... ·c 2 9-· 44 ·ii ___ : ______ ~·----- i ______ ' --·-- i-----. _____ !Ill----- :~t!!I 
·- !&lllJ=-~-----:A:::.--.:: ·--- !------ l------ ·------. ·----~-----I·----- IW·--·--- ~a.!H 

--~~-..:::,lb----$---; 1~wi----E--:--=· . ----- ~11i---- :~-·---- :1~--·- ~E-11 --- !£!!$Ji~ .. -·- i 
~:!lo / it;.; 4 ..:;th- 4: 6 -im-----1 i1111 !h--!1-----~!fillt--i r, JI ·--~ 

-:::-::-;[!ii==:llli== ~Ir--- 1 -- : ~·----- :----- ~----·-11i:111--- 1 
·--- · -·- ! 

::Jlllt::::Jt= 1---r-----,------ ~----- r----- 1r-----
~ -... / c 46 1t:· .:t. 1~1r-- ... ------ --·---- -----·- ----·-- c··--

::.'!1 '-,1 --·-1r~ .. ...: ~I' ·---;------c.:= .. -----:-----·- -----~~IL._ ---·-- ~--·---1 __ I[_ __ :rt ___ ui1 ___ L---- '·----·· L _____ L ____ L ____ ~II. __ --·--- L_, ____ , 

-! i ~~=;:;::;§§,f-----------------------------, 
--1 ! r@~~~ (35.0-39.0> CLAY; UNOXIDIZED; lake sed, dark l 
"'-\ :L:=::~-:::::;i gray w/sil t lam. : 
-~ HtB..J:J'•>l '!i' : :;~~ .. ;.:i·~:::~ l 

::::i I: ,...-, f I., ) .... , '!..:,,+·----------------------------: 
..iL !61:B5 JLJI ~I r::: ·:-;.:;: .. ...::'i.-:~ (39. 0-45. 0) GRAVELLY,_ SANDY TILL; I 
=1--·- i " f: ::·,··~~::---~:::; UNOXIDIZED; RAINY LOl:jE; peb-rich, pebs I 

.-6=---.I ,_., ~ .. ·-··.;o::i·:~. ;~ subang to subrnd. I 
·l"L:s:os::a: !I 1na1 1--~-~ • 
..=;--r~--1 • J....: .. .....: l ::< >=: ;-------------------------------! 
-l i i,. ::< .. ::<; (45.0-51.0> BEDROCK· Schist-rich 11igmatite I 
Ii :8 :a: 5 3: q i .:·: .... =·: .•. : contains 60~ quartz: 15~ feldsoar, 25~ ' I 
=i---·i ! ...... :·: ...... :·:.! biotite, hornblende and occ garnets. l 

_L___ I I •. .. • .... _J I 

:~~5 

~Cl 

.::JC" •• _1 

::;o 
---------------------------------: 
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i'lASTErt FILE 

S~ D G FON~~ ~t~L COUNTY DRIFT ASSAY GOLD wT lq) WT lgl WT lgl ~T <g> WT(g) wT lg) WT ~ riT ~ ~T ~ 

~L.PIBE.'' \UllBE' : "T~ o\Vl-1L DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63u,~ +:O SAt;D 
l S.35 : l l ,_\)~ 39-<+-+ 5. A L ;\JN-St g &8 24 K RL. SANDY GVL. TILL 39-44 0.0 9700.0 4200.0 14.5 8.1 19.0 23b2.0 l 43 56 
lS852 tl)06 44-46 2. A ~ ~w-SE 9 68 24 K RL. SANDY GVL. TILL 44-46 o.o 10400.0 2400.0 36.8 :o.4 72.5 22B4.0 3 23 74 

~3S53 tl-Ai6 46-5l 5. A L ,\iYl-SE 9 68 24 -\ BEDROCK -1. 0 -2.0 -:.o -1.0 -1.0 100.3 2351.0 4 - ~ -~ 

NONMAGNETIC HEAVY MINERAL CONCENTRATE IPPM} 

.~L \iA c., .11N r-::. CO NI cu ZN Z'l2 AS SE ~O AG AG2 SN SB BA LA Hr TA PB BI u 
JQ6 :\ 

5A.~;J1_:: 

~L:WSE' 
13851 

13852 
9'j --0. 34 

:20 -0.35 
410 

520 
440 
330 

1044 25.00 
1134 25. 00 

230 
260 

130 
340 

106 -200 
194 -200 

22 
49 

105 
30 

-10 -6 -0.2 -11 -200 0.9 
-10 -5 0.2 -11 -200 0.5 

340 
-100 

210 
330 

84 
79 

'3 
'3 

140 
57 

18 
20 

0 
0 

'32.8 13.0 
52.8 13.0 

s;:;1'llJL~ '1160 r:o2 c~ \I cu ZN SE MO AG PB WT 
\iJ.llft~ 7" ,; g/kg 
:8852 'J.601 5.54 :755 218 98 370 -5 3 -0.5 244 1.0 

-63uM ANALYSIS (PPMl 

SA'.'l!PL:: 
\Lifl!S:R 
:885: 
18852 
:B853 -1 

99 
67 
64 

CR rtN FE ,. 
73 690 3. 76 
57 5% 2.88 
69 :257 3. 78 

CO :-..I CU 

15 59 45 
15 45 41 
31 lil 123 

ZN 

67 
45 
63 

AS SE 

-5 10 
-5 -5 
5 -5 

MO AG 

1 -0.5 
-1 -0.5 
3 -0.5 

CD SN SB TE !~ 

-1 -!0 -5 -10 13 
-1 -10 -5 -10 -lO 
-1 -10 -5 -10 -10 

BEDROCK A~ALYSIS (PPM} 

PB BI U 

11 5 -:o 
-5 -2 -10 
15 3 -10 

WT 
g/kg 
a.o 

31.7 
42. 7 

WT ASSAY 
g/kg 111EI~T 

11. 18 
4 28.28 

SAMPLE 
NUMBE~ 

18853 

AU SB AS BA 8~ CD CE CS CR CO EU HF IR FE LA LU MO NI RB s~ SC s~ AG~ ~A TA TE TB TH SN w u YB ZNR zq 

SAl"f'.ILE 
Ni.J,"'BER 
18853 

9PB ~ 

-2 -0.1 -0.5 460 6.2 -5 59.0 2.B 230 30 -1 4 -50 5.0 30 -0.2 -1 93 

BED~OCK ANA~YSIS (PPM} CONTINUED 

CU PB ZN ~N AG SN~ ~I BE C02 ~G ~L SI02 S C~ K ,. '/. '/. 
41 4 82 180 -o. 1 0 0 0 0 0 0 0 0 0 0 0 

'j. 

94 5.50 i7.0 -5 -2 2.66 0.6 -10 0.7 5.3 -100 -1 1.1 -2 -100 260 

CA FED NIR SR NB MOR BAR TAR BI LOI FE 
~ '/. 

0 0 0 0 0 0 0 0 0 0 0 
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Appendix 8-30A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

, • • • • • • • • • • • • • • • • ... ' 'W'"1W'''1i'"" .,.Y·w:t·s·· • 

DNR Drill Hole Number OB-11102 ______ ...;;;..::....=_~~--~-

Dr i 11 in g Completion Date 8/4/87 __ ......;__;_,;;_;,_ __ ~~~ 
LOCATION (see map at right) 

S-T-R NE!-SW!-36-68N-23W 

County Koochiching 

Quadrangle Ray S.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1213 ft. 
~----------------~--~ 

Total Depth 43 ft. 
~--~~~~~~~~~~~--~ 

Elevation, Top of 
Precambrian Bedrock 1176 ft. 

Drilling Method ~-A_i_r~Ro~ta_r~y'--~~~~~~ 

Sample Diameter 6 inch 
~~~~----~~~~~~~ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-15 Soil & Organic Seds. 
15-35 Des Moines Lobe 

Gl. Drift 
35-37 Rainy Lobe 

Gl. Drift 
37-43 Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

E,F A,B,C 
E,F I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Granite-Rich Migmatite 

Thin Section Description: 

H 
I 

Significant 
Geo chem 
Samples 

B = Cu 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

I 
I 

i 
! 
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L ONCENTRATE REP T 

OVERlUU)tN DRilLiti; ~ lUUTED LJIB(mlOOY SAJfll.E LOO 

SiWlE WEIGHT <KS.WEn NEI&lT <GRAHS MV> All DESCRIPTIOO a.ASS 
NO. ~-----:::-=---:::.=::::~-..,.,.._-- ~===== ~ -- ---.,.,.,.;=a --rit""7f<ll?ir!!'W 

ti. I. CCH: CLAST ~mu 
-=---==-----~--

TAl!l.E +10 TAil.£ TABlE tit. I. COOC. HON NO. CALC SIZE 'I. SIU SD ST CY COLOR 
Sf\. n CHI PS FEED me LIGHTS TOTAL HAG HAG V.6. PPB = 

VIS M LS OT SD CY 

-
18849 8.1 1.3 6.8 47.0 32.4 14.6 9.8 4.8 0 NA p 5 95 NA NA U Y y y B B TILL 

60..D a.ASSIFICATUJf 

Vl!:U BU: OOU> fR01 eHAKINS TABLE AND P~ING 
NU1BfR CF GAAi NS 

ABBRADED I RflEGll.M DEL I CATE tllH t:ALC V.6. 
.SNf!lE I PNIED === ==--== === t1A6 ASSAY 

VIN DIAl'ETER llfIO<HESS T P T P T P TOTAL 6HS PPB REHARl<S 

849 N NO VISIBLE SOLD 



FIEL.ONOTE SUMMARY LOG 08-11102, AIR ROTARY 

C IN NON MAG HMC JC IN -63 MICRON JC IN MAG FRAC -63 NON ldJAG 1'100 
NON MAB -63 HMC 

A200 A~OO A5 A25 A6000 AJO Aeoo AlOO A~o A10 A300 A10 A5¢0 A~o A100 A~ A~o A100 AlO A2 
___ BL .. -·-~ .. -_._ .. _S_L_ ._.J1.Q._. ___ JL._ .. _,._RL_ .. _._ .. .L_ -·--.. ~L-. ___ JL.

1 
___ ~_._ .. _Jn ____ ._f-'~---·t!L.~-·-Q_- .. _11Q._ .. ----~L _ .. ___ ..\L ._Q/~1 ....... M~.L-.9Lkl_ 

..... '"4 ...... - ............ -· ........ - .... - ... - ••• - ..... " •• -· ............... - - •••• ,.._ 

' .. -·---- ------ : __ , .. - ... - ~---·--I .. _ ... - .... - ·_ ....... -- .... 
.............. - :· -'" ................. -·- .... ·· ............... :· .......... "' .... .. ......... ·- - .. ·- ... -........... -... ... ... .. -......... - -- .. ·--· .......... -- ... ··-·-·--- · ............ -- ..... __ ... _ 

I ' --- _ ...... ··------ ---·--- ----- - ------ :..----- ··----- .. ------ :__ ...... --
.. - ...... - - - - ... - - ... - - - .... - - ........... - - •• ·- - - - - - - -· - ... ••• .. - - - - - .... - .... -· ... ·- .- ... - - ............ - - - ... .. ... - - .... - ...... ·- - - - ... - ... - - ••• · ........ - - -· .. - - ...... - ! ... - ... - - - - ... - ............. - - ••• - - ... ·- - - - •• · ....... - - ... - . 

HMC 
SAMPLE 

(FEED_ I 

I roEo 
08-11102 

GRAINSt 
INDICATORS LITHOLOGY LITHOLOGIC DESCRIPiIONS A~D/OR REMARKS 

~-----------------------------------------------: 
(0.0-15.0l POOR SA~PLE RECOVERY; soil and : 

:···-··-··--r-·----·--·-~·-·-··-·--1..-...·-··-·-···'.-·---·-·-:--··-··-·--·---i..._.-·-.-.·-·-··-··-··-;.·-·-··-·--···~-·--.. r----i....----~:--·------~--·--r--.. --j....---·-t-·-.. -·-··---·---··--·-I :::, ··-·--! organic sediments. i 
... - - ........................ - ... ;-- ... - ... - ..... - ............ - - ......... ·- - ......... ·- ... !• ...... - - ... f .. -· .............. •• - ·- ...... - ... - ...... - - '- ••• ·- - ...... !'" ...... - - ... : ................. - ... - ·- ... - .... "' - - ... - - : ...... - - - ... :- ...... - - - 1- ... - - ....... •· ......... - ............. ·- ·- ... -

- - - ....... - ... - '" - - ... • ..... - - ... - .. - - ... - -· .. - ... - - ... - ... - .... - ·- .•• - - - ... .... - -· ....... - - - ... - - ......... - - - ... ... '" - - - ... , - - "' - - ... - ... - - - ... .... • ... - ... - - ... - ... - - - - '."' - - - .... - :"" - ••• - - - ':"' - - ...... - 1 

......................................... -............... -...... -· · .. -· ... --·· ................................ ·- ·- · .. -· ... ·- ...... · .. -· ......... ~· ·- ....... "' -· - -... -· ........... - -...... - -......... ·- ... 

..... - -- ............ - - ....... · .. - .... ... ... .... - .... ,_ .... ••• ... •• - ...... - -· :_ ... ... ... ... ... .. ......... - ... • ..... - ·- ... - - - - ... - - ._ - ....... - - "· - - ... ·- ... 1'' - - ... - - ' ........ - ..... . 

-·-------·---------~·-----------·--·------------.. -.. ·--- .... -- .. ·-- ' ....... ,_ ........ ___ ,,,_, ,.. __ ,,, __ · .. -... -- ... · .. , .. __ .. ,_ ··--· .... ·- . ____ ,.,_ ,.. _____ , .. ----··· ..... ____ ··--· .. -··· .. --....... - .. -- .... -- \ .. ----- \- ... -- .... - .. ----- J..CJ 
· .. _____ .. _,_,., __ ~----- : .. ____ , .. ~-· ... --- ..... _ .. , __ --·---- ,_ ______ ; ______ i------ = ...... ____ ;...----- i-----··· .... ---·-- : .. __ , .. __ :--·---- 1 ______ ... --·-·-·- ---· .. ··-: 

~:== =: ·~~~ ~~~ ~~~~-;; ·~ ~;; ~--;};~; ~.~;;;{;;W:; ;;; :~~~~ ;; ~;;~; ~~~8:~); ;;;; t~~E;;;;~·~; ;;. ~;;; ;; ~ ;;; ;; t;;;; t ~;~: 
..... -- -- : .. - ... -- _ ~---·-- L---- .... '...--·--- P"-·-- .. ·-- i _____ , .. : .• _ ---- L----- L--- -·· ------ ;.. _____ ! ______ · .. --· .. -- :_ __ --- ... -- -·-- L _____ '._ _____ .... ---- - L._, ---·-

':.:.:_::.::: .. ;::.::.:- ... -- .:.:_- ·- -- "-.=:::.:·:::.:::...:.:..;::.::..--=.:::..~..::_-::.:.:.:.;::.:.::..~ ... - !- ~ .. -::.:.:.:.:: .. ~=-~-=-:::.::.:::..:.:=:_:~.:.:.:.=~:::.=-=-~==.:~-=-::~=:---:.::.:..~:_=::.:..;:.:.::.:.::.:-_:::.:.:.~ 
· ....... , ... - - !"" .- ... - - .... "" - .... -.. ... - .. - - ... - - '- ·- - - - - ~ ... ·h -· - - .- - - - ... - :- - - - - ... ! .. - - - - - - - - ~ - - ; - - - - - r ... - - ·- - ~- - - ....... - ~ - - ... - - : ... ·- - - - - ·- ... - - - - : .. - - - - - ~ - -· ... - - I- ·- - .- ... -· .. - - ·- ... -

... - ... - ....... - .............. •• ... ... ... ... ... .. - .......... - !"' ....... - - ... :" ... - - ...... : .. - - - ...... :" - ............ :- ... -· ... ·- ... : ........ - -· ..... - ... ·- ... - r ... -· -- ·- ! .. - - ...... - : .. - ... -· - .......... - ·- - ..... - ...... - ~ - ......... - :- .................. - - ·- ....... "· - ............ ! 

::~=·::::: :::::::: ::::::: :::::::::: ·::::::::: c:::::: c::::::: :::::: :::::::: c:::::::: ::::::: ~::::::: :::::: ·:::::::: ·::::::: ::::::: ·:::::::: ~=::::: :::::::: .:::::::::. 
--·--·--····--···-·--··-·-·:····--"··-·--··-·-··-··-·-: .. --.-·-..o-... :---··-··-·_j---·---·-~·-···-- .. -·:--· .. --: ....... _._ ... ,_ _____ ~·--·-~·-.·--·-·-..:..., ___ ; __ , ___ ·---·-:-·---·"."'-·"-·--l----·· 

··----- i__, ____ .. ____ 7" • ... _,,. ___ -· .. --··-· ... ··----- ~·-·---- ... ____ , .. .,. _____ --·---- _, .. ____ ... __ , .. ____ ,., __ , ... , .. _, ____ ··-- .... -- ------ -- .. ··--- ... ~--·-· .. ··-·-·- ... ·-·-···-·-- ..... - .. ·-- ..... , .. , ___ ..... , ____ ., __ , ..... ____ , .. .,,_ .... _ .. ,_, .. ···--·--- ...... --·-- ... __ , .......... _____ ....... ,.,, __ · ........ _ _,_ · ..... ___ , .. ,. ___ ,.,_ : ... -- ... ·-- , ______ .. --·--·- :-----· .. ' 

,,_ ....... _ ...... --···-- ............ -- ... _,.,, ............. __ ,,,, ....... _, ... __ --· .. -- ...... --.-- ... ,, __ , .. __ ! .. _ .. , ___ :-·---· .. - ·.·-- .......................... _ -·-- .. ·-- "·-· .. ·--- ·-"·--· .. - ., ____ , .. ------ ....... __ ,_,.,. 
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I 
J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~»-~§_._.f.~2 .. :t t!l~~~!T:'::;~:~ l 
__ i 

, •, ••• ·, ·11 I 

· -i: ~1- 1( ~rn~~ri:~~~~~~]~~~~~1F~~~~~r----1 
IYih;3~f;2l~~~:~~~~~YJi~~~8~~i~iZEDi~tiii----1 
~i~~mj§j~f~~~; I 
~~~B1~~Ef~!--------------~----~--~-:-:---:--~------:--------- : 
::::::~:::::::::::.:=. (27~0-33.0l Cl..AY; UNOX.D1Zt::.D; iai<e sediment, : 

~~f:~~~~~i-~~~:~!-~:=-~=~=:----~----~~---------~---! 
__ : :.;;.-:----.!-:-;--.-,, <::~~~~'.'."~~~:~:j (33.0-35~0) CLAYEY TILL; UNOXIDIZED; v ! 

--l---1J··C1~1 J[ N .! _ ...... ::.......:i.::'·~ ... 1 pebble-rich; oebs rostly ls, w/gran1te , 
--I . --:-·-;-:-..:;:::·-- 7(-·" .. l::i ·~~: :;! com111on; 50" (?) cl ast content. ! 

l.1. :\3l s 4 '9 : I ,11:--1 . - 1 ··1--------------------------------, -=f==.....:...·-i .. ~::.:: ··-·· .. ; ::< ::.:: . . ! (35.0-37.0) GRAVELLY SANDY TILL; : 
-; ' .:·:. .:·:.'. UNOXIDIZED; RAINY LOBEj pebble-rich, w/minor : 

·[!_~ :~J!_'510 ! ·:·:: .._,. ls peb/gnl content. ! '.:·:: .. ·. -----------------------------------------------I ==----·-' - .. -... ~:_..i::__; (37.0-43.0l BEDROCK; GRANITE-RICH MIGMATITE; I 
. ....: • : ~ 37-40 K-soar abundant; 40-43 fllafics abundant. ! 

--·-1 I '----------------------------------------------- t 
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.~As-:-:::i FIL~ 

SA~PLE D~ SAMPLE ST D G FORTY LEGAL COl~TY DRIFT ASSAY GOLD WT (g) WT (g) WT (gl WT (g) WTl~l WT (g) WT ~ wT ~ WT ~ REMARKS 
\Ui't1BER iUft!BER INiERVAL DESC TYPE FTG GRAINS HMC FEED +~OFEED NONfllAG MAB -63u1~ -63FEED -63u:'!! +10 SAND 
~8849 ~1102 35-38 3. A ~ NE-SW 36 58 23 ~ RL. SANDY GVL. TILL 35-38 0.0 8100.0 1300.0 9.8 4.8 39.3 2203.0 2 16 82 
18850 ~ll02 38-43 5. A ~ NE-SW 36 68 23 !-\ Bi:DROCr< -1.0 -1.0 -1.0 -1.0 -1.0 -:.o -1.0 -1 -1 -1 

NONMAGNETIC hEAVY MI~ERA~ CONCENTRAT~ (~PMl 

AU NA CE CR MN FE CO NI CU ZN ZN2 AS SE MO AG AG2 SN SB BA LA HF TA Vi PB BI TH u WT ASSAY 
PPB '.-' g/!t.g WEIGHT 

SAMP~~ 

NUMBER 
16849 72 -0. 92 2110 530 1050 24.00 26(1 -83 450 -200 50 44 -31 -11 0.6 -17 -550 1.0 -290 1200 22'3 12 544 50 0 520.0 37.0 1 7.66 

~P.GNET~C ~EAVY MINERAL CONCENTRAiE (PPMl 

SA1'tlP~E :-':GD rro2 c~ NI cu ZN SE MO AG PB WT 
Nlirr1BErt % ~ g/kg 
18.34'3 0.286 1.91 1032 :14 100 238 -5 2 -0.5 254 0.5 

-53uM ANALYSIS (P~~l 

v CR MN FE CO ~: CU ZN AS SE MO AG CD SN SB w 
~ 

SA,t9LE 
NCMBER 
1834'3 

AU 
PPB 

7 40 3t 384 :.97 7 19 31 31 -5 -5 -1 -0.5 -1 -10 -5 -10 15 

BED~OCK ANALYSIS (PPMl 

PB BI U WT 
g/kg 

7 5 -10 17.8 

SAMPLE AU SB AS BA B~ CD CE cs CR co EU HF IR FE LA LU ~D NI RB s~ SC SE AGR NA TA T~ TB TH SN w u YB Z~R z~ 
NUMBER PPB '/. ~ 

18850 -2 -0.1 -0.5 1400 -2.0 -5 7B.O 1.1 180 7 -1 4 -50 1.7 37 -0.2 -2 21 95 5.40 3.9 -5 -2 2.85 -0.5 -10 -0.5 12.0 -100 4 1.0 -2 -100 -200 

SAlOLE 
NUMBER 
18850 

CU PB ZN MN AG SNR LI BE C02 
'/. 

26 4 45 140 o. 1 0 I) 0 0 

BEDROCK ANALYSIS (PPMl CONTINUED 

NA MG AL SI02 S CL. 
'/. '/. 

0 0 0 0 0 0 

K CA FEO NIR SR ~B MOR BAR TAR BI LO: FE 
'/. '/. 

0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix 8-31A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-202 
~~~~~~~~~~-

Dr i 11 in g Completion Date 12/13/85 

LOCATION (see map at right) 

S-T-R SE!-SWl-16-63N-23W 

County Koochiching 

Quadrangle Deer Lake N.E. 7.5 

Regional Survey Area Orr 
~~~~~~~~~~~ 

HOLE PARAMETERS 

Surf ace Elevation 1338 ft. 

Total Depth 128 ft. 
~~~~~~~~~~~~~~~--

Elevation, Top of 
Precambrian Bedrock 1215 ft. 

Drilling Method Rotasonic 
--~~~~~~~~~~~~~ 

Sample Diameter ~-3_._5~i_n_c_h~~~~~~~~~ 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 
Library 

Interval Interpre- Samples Subsamples 
Feet tat ion Available Tested 

0-69.5 Des Moines Lobe G A,B,C 
Gl. Drift 

69.5-123 Rainy Lobe G A,B,C 
Gl. Drift 

123-128 Bedrock G,H I 

A -63 microns fraction E Skeletonized Grab Sample 
B Heavy Minerals, Nonmag in Core Box 
c Heavy Minerals, Mag F Interval Cuttings in Bucket 
D Sluice Box Composite G Core 

BEDROCK 

Principal Rock Type: Dacite Crystal Tuff 

H 
I 

Significant 
Geo chem 
Samples 

A Au,W 
B 
c 

Au,Cr 
Ag,Zn 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Thin Section Description: #13858 at 122 ft. boulder. Lamprophyre with biotite 
phenocrysts (relatively quartz-rich). Estimated mode (volume%): Biotite, 17; Chlorite, 
13; Calcite, 20; Epidote, 1; Quartz, 10 or less; Feldspar, 39 or more; Opaques (martite), 
Tr; Pyrite, Tr. Rock consists of subhedral green biotite phenocrysts up to 5 mm long in a 
fine-grained matrix of quartz and feldspar (plagioclase + ?), calcite, biotite, chlorite, 
and epidote. The feldspar is heavily altered to the calcite-biotite-chlorite-epidote 
assemblage but shows remnant albite twinning and possible zonation. Some of the feldspar 
may be potassic but cannot ascertain. Very thin, needly inclusions of actinolite (?) are 
common within the feldspar. The hydrous nature of the constituent minerals and the high 
degree of deuteric alteration/saussuritization indicate that this rock has crystallized 
from a volatile-rich magma. 127 

#13860 at 126 ft. Dacite crystal tuff. Estimated mode (volume%): Sericite, 9; Biotite 
(green), l; Quartz phenocrysts, 3; Plagioclase phenocrysts, less than l; Quartzo
feldspathic matrix, 87. Rock consists of 0.5 to 2 mm embayed unit-quartz crystals and 
less abundant 1 mm blocky plagioclase crystals in a fine-grained quartzof eldspathic 
matrix, which also contains foliated sericite and biotite. The matrix ranges from very 
fine-grained and cherty in appearance to 0.1 mm weakly granoblastic recrystallized grains. 
The unit-quartz phenocrysts are weakly strained and undulose, and the plagioclase crystals 
are moderately saussuritized. The sericite has a pale green pleochroism and possibly is 
Cr or V bearing. (By T. Boerboom, MGS) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

CMRBl111lEN OOILLllfJ IWWE'ENT LIHITED LABOOATOOY !Wfl..E LOG 

SM>lE 1£100 <KG.~I WEIGHT <SAAHS DRY> De:SCR I PTION 
t{), 

II, I. CCH: Cl.AST HAmrx 
===---=== ============ =---- -::z:::::..:.m 

TABLE +10 TAll.E TABLE H. I, cooc. NON t{), CPJ..C SIZE x 
SP\. IT CH I PS FEED CCH: LIGHTS TOTAL l1A6 l1A6 V.6, PPB =--

VIS SR LS OT 

1b801 7.9 o. 4 7.5 49.5 45.9. 3.6 2.5. 1.1 0 NA P/C 55 10 30 5 
-004CP 12.3 0.6 11. 7 90.5 86.5 4.0 2.9 1.1 0 NA p 60 10 20 10 
-BlbCP 11.9 u 10.3 166.9 132.4 34. 5 27.3 7.2 1 587 p 75 10 10 
-BIBCP 26.0 5.4 20.6 201.0 184.3 16. 7 11.2 5.5 6 628 C/P. 50 50 NA TR 
-820CP 19.2 4. 3 14.9 119.9 75.5 44. 4 34. 3 JO. I 0 NA P/C 60 40 NA ·NA 
-82201 29. 7 5.1 24.6 208.1 157.0 51.1 39.1 12.0 2 207 P/C 60 40 t-IA NA 
-824CF 29.3 3. 7 25.6 218.6 149.3 69. 3 51. 3 18.0 I 56 P/C 60 40 tJA NA 

-825 7.9 I. 5 6. 4 90.4. 66.q 23. 5 19.3 4. 2 0 NA P/C 6(1 40 NA NA 
-826 12.B I. 7 11.1 185.4 157.2 28.2 22.5 5. 7 l 219 P/C 65 35 NA NA 

6Wl Cl.ASSIFICATI~ 

V l SI BU: OOlD FRa1 SHA!< 100 T ABlE ANO P~ I NG 
tu1BER Cf' 6AA I HS 

ABBAADED 1Rfl£6ll.M DEllCATE OOH 
SAlflE I PAl'f£D === ==--== === HAG 

Y/H Dl~TER TlHOOESS P T P P TOTAi.. 6KS 

16801 N HO VISIBLE GClD 

-804 N NO V !SIBLE GOLD 

-816 N 150 x ~ 42 c 

S/U SD ST CY COLOO 

s 
s 
u 
u 
u 
u 
u 
u 
u 

F y 
F y 
y y 
y y 
y y 
y y 
y y 
y y 
y y 

CPLC \1,6, 
ASSAY 

SD 

B 
y & 
y B 
y B 
y B 
y B 
y B 
y B 
y & 

PPB REMARKS 

CT 

B 
B 
B 
B 
B 
8 
B 
B 
B 

TOTAL 27.3 587 

S#ji) 

SAND 
TILL 
TILL 
TILL 
TILL 
TILL 
TILL 
TILL 

-818 50 x 75 
75 x 100 
75 x 150 

13 c 1 
3 
1 
l 

EST: 'l!. PYRITE 

100 x 100 

-820 N NO VISIBLE GOLD 

-822 N 50 X 75 
150 x 200 

-824 N 100 X 150 

-825 N NO VISIBLE SOLD 

-826 N 100 X 200 

18 c 2 
22 c 
20 c 

13 c 
34 c 

25 c 

29 c 

TOTAL 6 11. 2 628 

TOTAL 2 39.1 207 

TOTAL 51. 3 .56 

TOTAL 22.5 219 
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j j t~-·-y-~\~ :~ (86.0-86.5) Silty, pebbly, coarse tand. ! 
' .. . ,.. ·- '. r-:-1 k .... _ ... < > •, ·) : 

•=J f"j .J .1. 6 8 2 0 J \ ~!.i I ~< :(? .. :...:...".. ;t----------------:----------------1 

·- - -=l 1 h: .:..::. ;-->:1 (86. S-104. 0) Sandy ti 11, dark pebble, . : 
-I I r'( / .... \:J granitic afl9 gntiHk cobbln, roc:ky alow I 
-1 I r·:: ·:-:-...,:: .. ,..:: • •. ::~ 921 , p1g111at 1t1c cobble at 97' 1 sand content I 

,-,c --~--;-.. --------r: :':/~~-·::::1 increases at 981 • : 
:j ._1 """'J I v, . .-·-··-t.i'·;~: ;~ I 

.J ! l \_.•'.('·:· 1;···::1 : 
,_l .----. P: :<;i: ·:::_:· ! I 
1.1. 6 :&: ;e.~ 2 ! I i ;;;:~ ! L.,: .:.::: :::, •• ___ ::: i : 

·1 r·,,-,.:=i-----1 -- ~·c Y~. 'I< :a : 
- - - -t I h: ";~=:.): •,_::~ I 

-1 I r· ···••· .. -·.·1 1 

-1 , v ... :.: ... ~;~·- .... -\i-----------------------------------1 
·1 nc ._:.~·--·---.. T·-----.. r~·-··:-~--'."""~1 (104. 0-105. 5) Fine to coarse sand, trace I 
.u-1

·-
1 _! I , : .-~ ... ~< .... :1 gravel, fining upward sequence. : 

-1 I r.:'i" .. , .. '. ~..: :a-----------------------------------: 
1 -.: .--. ~ .. :"':-:::f>'•}.l (105.0-118.5) Loaltl}' sand till, pebble l 

.
1 

-~ -
1
l!§.:B2 4 ii L!J t··: <···~~~--J c:ont~nt varies frOlll slight ~o abundant, : 

_ .i I_ ---·1 i r;i; ... - ... ~ -~-~ ;J gran1 tes and dark etamorph ics, sand seam at l 
::i I ~. '.--,_ ... ~::"·};"-::'' i 11 1 

• : 
.. .J i ~·:: ::::7~.:::...:..:::.~---------------------------------------------! 

.1----......;.... ___ ,..: :.. .. ..:.--.. ---:: (118. 5-119. 5) Coarse sand, clean. 1 

1 "' c· .1 .:!L 6 :8: ~~~ ~~ji ! \ : 11~~ i ~·'( '\"~ "': ·:!-------------------------~-----: 
..L,;_,.-...::: ... ·--··---.. - ·--·-- ~-;:'":-:-:/.>'•>l (119.5-123.0) Sandy till with soe pebbles : 

. -!- I": ::: •. ·: ... - .. A and cobbles, rocky belowl221 ; 122-123 : 
.-=:i-----.1 .--. il::.::::::...~a::::::.-::,1 BOULDER, La111prophyre (?) w/lliotite phenos & I 

.-1 ··~,,-, !~l 6 :8 2 6 !I !JL 1 ~..:.......:.._:.::-:..~...:.; rel quartz richt' (see thin section : 

.ti::...u·-.=i-·--! -- 7i·"-···1::~.-~::: :~ description by • S. BOERBOOM). ! 
[:(3 B ~~ :Bi W------.i~~~:~~:: \::~ l 

. __ .... ;::;;c=-= i I ::< ::< :-----------------------------------: 
::L::::::::it:!.9.sH~-nf~~: I ::<. ::<; (123.0-128.0) Bedroc;k; DACITE CRYSTALL TUFF, : 

.... , · i ::< .. < I wlless than 11. sulhdesl (see thin section l 
:.:::_ _____ .. L ______ L_ _ _:::::_ __ ,::~~ description by T. S. BOt.RBOOM), l 

----------------------~------~----~-~~~---, 
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ST D a rCR~Y LEGAL COUNiY DRIFi 
DESC 

5. S 0 SE-S~ 15 63 23 K 
5. S C SE-5~ 16 63 23 ~ 

5. S 0 SE-S~ ~ S 63 23 r< 

4. S C Sc-E~ :6 63 23 ~ 

5. S 0 SE-SW 15 63 23 K 
5. S G SE-S~ !6 63 23 K 
5. S 0 SE-S~ :6 63 23 K 
4.5 S 0 S~-5~ 15 63 23 K 
5. S 0 SE-SW ~6 63 23 K 
3. s o s~-sw :6 63 23 K 
5. S 0 SE-S~ :5 53 23 K 
5. S 0 S~-SA 1; ;3 23 ~ 

5.5 S 0 SE-5~ :5 63 23 K 
5.5 a c s~-sw 16 63 23 ~ 

4. S 0 SE-5~ ~6 63 23 K 
3. S G S~-5~ :S 
J. S 0 SE-S~ :6 
:. s c: s~-s.,. : s 

.53 23 ~ 

E.3 23 ~ 

S3 23 :-{ 
5.0 S 0 SE-'3..; :6 
5. S 0 SE-Sii 16 

53 23 ~ 

63 23 K 
5. s o s~-s~ :6 63 23 ~ 

3. '.3 c s=:--s·,~ 10 53 23 K 
~. s J s~-sw :5 63 23 K 
5. S 0 SE-SA 15 63 23 K 
5.0 S D SE-S~ 16 63 23 K 
~. s o s~-s~ is 63 23 K 
5. s o s~-s~ ~s 63 23 ~ 

5. s c s~-s~ :s 53 23 ~ 

3. S 0 SE-SW ~6 63 23 K 
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D~L. CLAYEY \ILL 
DML. C~AYEY -:L~ 

Dil1L. C~AYEY T::..L 
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-1 0.5 22 

g/kg 
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94-104 
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0 
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Appendix 8-32A. 

IDENTIFICATION 

DNR Drill Hole Number OB-204 
~~~~~~~~~~ 

Drilling Completion Date 12/12/85 

LOCATION (see map at right) 

S-T-R SE!-SE!-17-63N-22W 

County Koochiching 

Rauch 7.5 

Regional Survey Area Orr 
~~~~~~-~---

HOLE PARAMETERS 

Surface Elevation 1289 ft. 

Total Depth 102 ft. 

Elevation, Top of 
Precambrian Bedrock 1194 ft. 

Drilling Method 

Sample Diameter 

Rotasonic 

3.5 inch 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFOR."lATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geo chem 
Feet tat ion Available Tested Samples 

0-1 Organic Sediments 
1-80 Des Moines Lobe G A,B,C 

Gl. Drift 
80-95 Rainy Lobe G A,B,C c Mo 

Gl. Drift 
95-102 Bedrock G,H I 

A -63 microns fraction E Skeletonized Grab Sample H Thin Section 
B Heavy Minerals, Nonmag in Core Box I (Bedrock or Drift) 
c Heavy Minerals, Mag F Interval Cuttings in Bucket Split of "Wholerock" 
D Sluice Box Composite G Core Sample 

BEDROCK 

Principal Rock Type: Hornblende-Biotite Schist (Metagraywacke) 

Thin Section Description: Yl3866 at 96 ft. Hornblende-biotite schist (rnetagraywacke) 
Estimated mode (volume %) : Quartz, 33; Feldspar, 34; Biotite, 27; Hornblende, 4; 
Epidote, Tr; Calcite (vein), Tr; Opaques (pyrite+ Fe-oxides), 2; Apatite, Tr; Rock 
has 3% to 4% quartz clasts (0.3 to 0.5 mm across) and 2% to 3% feldspar clasts in a 
fine-grained matrix. Several larger quartz grains are non-undulose and possibly 
volcanic, but no primary volcanic grain features can be seen due to recrystallization 
of grain borders. The macroscopically visible lighter colored layers on the thin 
section are zones of biotite altered to chlorite. The biotite is fresh, yellow-brown to 
red-brown, pleochroic. Foliation is well defined by biotite and hornblende; no second 
~oliation is visible. (By T. Boerboom, MGS) 133 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGElID IN APPEHDIY.) 

OVER~DEH DRILlltll ~ L111lTED LABOOATOOY 5Alf1...E LOO 

5m1t.E ~ISHT 0<6.£r) ~ IGHT (ffiAMS DRY) ~ DESCR I PT I ()4 Q...ASS 
~. ............ --= =--===-==::..:::..: =-====-= :::--- ===== ----------- --=r==:=-37 

t1. I. coc CLAST r't\TRIX 
=~-======---= -- ===---====== 

TAfllE +10 TAU TABLE 11. I. CONC. Nm oo. Cfi.C SIZE l S/U SD ST CY Dl..~ 
SPl IT OHPS FEED coc LIGHTS TOTft. MAS ~ Y.G. PPB ----- --

V/S 6R LS OT so CY 

16856CP 12. 1 0.6 11. 5 103.0 Cft. 2 3.8 2.7 1. 1 0 HA c 3(l 70 NA ltA s y y y FJ B SAHD 
-862CP 19.9 0.7 19.2 96.9 81. 5 15. 4 10.9 4. 5 0 NA c ?·O n UA R~ u y y y B B TILL 

-863 8.6 0.7 7.9 63.8 55.7 8.1 6.2 1. 9 0 NA c 30 ]r) TR ~iA u y y y B B TILL 
lb864 B.B 1.6 7.2 141. s 1~.o 7.5 6.3 t. 2 0 NA P,C BO 20 NA NA u y y y B B TILL 
-805 9.6 2.2 7.4 137. 5 115.B 21. 7 17.8 3.9 2 93 P,C 60 40 NA NA u y y y B 66 Tll.1 

-806 7.0 2.5 4.5 92.3 70.7 21.6 18.4 3.2 0 NA P,C 90 10 NA ~ u y y y 8 6Y TILL 

6Cl.D Cl.PSS IF! CA TI Cl4 

VISIBLE SW> FRCl1 SHAKINS TABlE AND P~I~ 
~Cf' SAAINS 

ABBRADED I RR£6U.AA DEl I CA TE ~ CALC V.6. 
SAfA..E Ip~ == =---== === MAG ASSAY 

VIN DIMTER THIOO£SS T P T P T P TOTAL 6HS PPB REMARKS 

16856 N NO VISIBLE GOLD 

-862 N NO VISIBLE 60lD 

-863 N NO VISIPU GOLD 

16&4 N NO VISIBLE SQD 

-Bb5 N 50 x 100 15 c 
75 x 100 18 c 

TOTAL 2 17. 8 93 

-BM N tll VIS I BU SOLD 



3~Vd :>tNV18 



Sl.JPl4ARY Cf 6. MEYER LOO 08-204, ROTASl4IC CORE 
C IN Pi1N MAS lffC JC IN -6J MICRCJ4 JC IN MAG FROC -6J tO MAG ~ 

"200 "'600 A3 "'23 "6000 "30 "100 "'100 "'10 "10 "300 "'10 "SOO "30 "100 ~*'9 ~ "'100 ~ "2 
__ At_ Cu Sb Mo h As Cu Ni Sb Mo Zn Fd Ni Pb 14o Au . ·~~ ~a a/kg g/kg 
I···-··--. ______ I ____ . __ l ___ , __ L----- ·------ ! .. ---··- t, _____ 1_ _____ 1 ______ 1 ___ , ___ '------ [ _____ 1_ _____ 1 ______ 1 ______ ~I_, _____ I_ _____ t_ _____ I t----- L----- L----- L----- L----- L----- !..----- L----- ~----- L----- L----- L----- L----- L----- L----- L----- L----- L----- L----- L-----1 
~::::: ~::::: ~::::: ~::::: '~::::: t::::: ~::::: t::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~:::::~:::::I 
I- . . ' . . 
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ltC 

(FEET> + IJ~~ LIOO..OOV 
~D:ES MO:l NE~J=C::.1 

...J ffi~ 

08-204 

LlTHOLOGIC DESCRIPTIONS AND/OR REMARKS 

-1 I C.:::._;,;3 (0.0-1.0) Organic sedi11ents. 
c -I I E=-,,_,_a -
,_, --I i §.;:--::._ .. _-:;; (1.0-11.0) Cliy, lak1 udi11111nh, 11rainahd. 

~ I f§~:=~~~ 
·1n --3 I ~ 
-'-'-' ~ : r.;~y,:j..j=-----·---------

-1 i !···:~:--:.::.<:.-·~ (11.0-27.S> ·Clayey till, sand and a few 
-1 I 1 ·>- <:· .. ·:><~ uall p1bbln aho prnent, dolomi t11 15 -i I :-::" : .. :::· :.:~ ~l Jointed, ptbblt content incrHsn bl ow 25'. 
:I I I ·":,' .. ·:.: ... :,· ·"! 

20 

•?C' 
U•-• 

.:.::JC' ,_, 

50 

C'C' ·-··-· 

CC' C••-• 

70 

75 

--~· ---4------ :::~: ?:: :::~: ~;. 
~ I , ......... / .. / 
;6SS6IJ ~ l!f i!H 

-I r.:::~::.:3 - -·--------
·-! t;:--.:.....::::~:=.~§1 (27. 5-64.0> Clay, luinated, rare pebbles, 
~ ~==-~·=-! very sticky shiny clay, few pebbles between 
-] ·=~=::.-===:.:::;i 38 and 41 • 

_J ~~§:~ 
--i §§.::::§§.'§ 
-j §:-=--= ... -w=:! 
-I ~-... -:g -1 c::;;::_. ___ ,,I 

~ II 
....J l E"O::~ 
~ I ~~ 

I I ~--=- a 

1 I e:t 
-I I F-._ -3 

~ I ~ =1 l fk _ _;;g 

:J I E~ 
~ I ~-=~:=~ 
-! I L _ ·-· ... -- .I 
:i1 I ¥.,,r=·1r:·rr-J I ~ '·· .... ··J--

-l
_J 

1
t j ::f ::t :Y: :::~ (64.0-80.0) Clay1y till, pebbln. includ1; 

-<:· . ..;::· .. ·~:· -·~ carbonatn, 1lat11, granit1, uf1c1, bluish 
·-l I I.-:: . .:.-::.,:..:;..:<~ Ni th sulfides. Trimntion fro111 St. Louil to 
-1 I t :~:··· >· )·· ·;.~ Rainy. 

I 
I 
I 
I 
I 
I 

-· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

~::::::: 11111~ 
-:!--!RA I N'!Ji.l' ,-~.~-. .. ;.:j·--- .i-----·--------------
,.. t I..---. r '-· ) .. ·· .. ~<~1 (80.0-~.0) Sindy loa1 till to coaru cobbly 

:::Cl 
!i6:B64·! ~ t:~ :.:7-/-·<· ... ·~ ~om una.tip, pebble ~ncludeu d~r~ 
-i I·,. . .,.< .~::.I ig. (?) gneiss1c, dark sctust, phylhtic, 

-+------;----v;.··-··· "I ~ .. 4 sul fidu. 

:11_~_--.... 6=8==6==5:·1!-=-2---'--~~f :~~ 
1.1. 6 8 6 6 !I I 101 !.,: ... :..::..,::,."i----~:.! 

I - ~·1 , • .,.,- •J -------- : ... ._ .. ·: .. ··· . ._· .. · .. ~, 

Appendix 8-328. 
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L=~== ;:::::: ~::::: ~=::::: ~~==== E:::: [::::: ~===== E:::: ~::::: t::::: t::::: ~::::: t::::: !:::::: r::::: ~::::: t:::::: t::::: ~::::::, 
~--· .. --1 .. ------ ~--·-·--- !------· ~ .. --·--·- ~·-·---·· .. ! .. ·--·---· L--·--- .;.....-- ... ·-·- ·-----· .. ;_, ..... ___ !- ... ____ ~---·---- ~----·- ; .. ----- ~------ 1 

.. ----- !--·---··- : .... ------ 't .. ----- ! 

.--·--i----i------· ----r-·---"-----~··-·--··+------·: ~--1-----i----.. ~ ' i.-----·-~---;----·! 
..... - ... -- ;------ _____ _:.. ; .. _ _., ___ : ....... _. ___ t .. ----·- 1-------- t·· .... ---··· "··- .. ··--- 1 ..... ___ , .. : ..... _.., __ ~·--·--- ................ _ i··-· .. -· .. ·- r .. -- .. ·-- !- ... - ... - ... ~-- ... , .. _ ! .. - .• - ... - r- .. ·--· .. :-----·- ! 

• .. ·- - -· - -· ~ - - - - ·- I.. - - ...... - L. ......... - .... L. -· - ... ·- ... 1.. ·- - - ...... l.. - ... ·- ·- ... l.. - .... - -. ••• I .. - ...... ·- ... I .. - ·- - ...... L. ....... - ·- .•• L • ....... - ·- ... l. ... - .......... L. - - ... - ... L ....... -· ·- ... 1- - ••• ·- ........ L - ............. L ....... - - ... I.. ...... - - - t., ... - ...... - I 

::1 s .. --r------+-----r~····.~::~-~-------------------------------------------
,...:::1__,.......,.-,-, 1 I ............... ,..! (95.0-102.0l Bedrock; METAGRAYWACKE; 
~JL.~.~'fH:~ 6J! ; ::< .··. ::-:: .... ~ hornblel'.'tde-biotite schi~t; ~/trace sulfides 
_, · , ..... . ..... (see thin section description by T. S. 

.. , 1··u·-; . .--J I 1 • .... • .... 1 BOERBOOM) 
,,_ • ... ' 1.,,' --i ! ; ,:< ···" ::-:. •,,.,; I 

... ..J_, _____ ...J,.,. _____ L__.;..~ .. _..;,.:JJ ____________________________________________ _ 
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SAti'~LE DH 
l'cUl"iBE;q NUMBER 

SAMPLE 
INIErtVAL 
l3-1B 
18-23 

16854 204 
15855 204 
16656 204 
15857 204 
15858 204 
16859 204 
16860 204 
1586: 204 
16862 204 
15863 204 
16854 204 
1SB65 204 
13642~ 204 
?15.365 204 
13d65 204 

~~1~B~i 

16656 
15852 
l6B63 
i6864 
15865 
16865 

23-27-5 
33-38 
38-43 
53-58 
58-63 
65-70 
70-75 
75-n 
80-&5 
85-90 
85-'30 
%-34 
s~-:02 

P:JB '/. 
-40 i),(i9 794 
-28 0.22 9:7 
-35 0. 12 B55 
300 o. 32 580 
150 0.22 709 
-30 o. ~2 5·34 

SA!fiPLE 
;~u,r.an 

AU 
PPB 
-1 

v c.~ 

ST D G FORTY LEGAL COUNiY DRIFT 
DESC 

5. S 0 SE-SE t7 63 22 K 
5. S 0 SE-SE 17 63 22 ~ 

4.5 SQ SE-SE i7 63 22 ~ 

5. S 0 S~ -SE 17 63 22 K 
5. S 0 SE-SE 17 53 22 K 
5. S C S~-SE 17 63 22 ~ 

5. S 0 SE-SE i7 53 22 ~ 

5. S 0 SE-S:: 17 63 22 K 
5. S 0 BE-SE 17 63 22 K 
4. S 0 SE-SE 17 S3 22 K 
5. S 0 SE-SE ~7 63 22 K 
5. s 0 s::-s:: 17 53 22 :< 
5. SJ SE-SE ~7 53 22 K 
4. S 0 SE-S~ :7 53 22 K 
·3, 0 S 0 SE-St: ~ 7 53 22 K 

TYP£ 
OML. CLAYEY TILL 
D~L. CL..AYEY : I LL 
D~L. CLAYEY TILL 
DML C~AY: GLACIAL L~ 
D~L CLAY: GLACIAL LK 
DML C~AY: GLACIAL L~ 

D~L CLAY: GLACIAL LK 
DML. C"...AYEY TIL~ 
D~L. CLAYEY TILL 
D:Tii... CLAYEY T::..:.. 
RL. SA~DY G'vL. 'TILL. 
Rl. SANDY GVL. ::~L 

R~. SANDY GVL. TIL~ 

ASSAY 
FIG 

:B-27.5 

65-75 
75-79 
80-85 
85-90 

GOLD WT (g) ~T (gl WT (g} ioi"; !gl W"T (g) WT (g) WT ~ WT ~ w7 ;( ~P11ARKS 

GRAINS HMC F£ED +10FEED NONtrtAG MAG -63u;~ -63FE~D -53Ui~ +10 SA,~D 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -L -1 
-1.0 -:.o -1.0 -1.0 -1.0 23.5 595.0 4 -1 -! S:C-63:=:3-23 
0.0 l2100.0 600.0 2.7 l.1 20.5 859.0 2 5 93 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -:.o -1 -1 -1 
-:.o -1.0 -1.0 -!.O -1.0 23.3 1242.0 2 -1 SIC-53J=33-43 
-1.0 -~.o -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
-LO -1.0 -1.0 -LO -1.0 31.'3 1626.0 2 -1 -1 SIC-53:=53-63 
-1.0 -!.O -:.O -1.0 -1.0 -1.0 -1.0 -1 -t -1 

0.0 19900.0 700.0 10.9 4.5 39.a 2L~1.0 2 4 94 S:C-53:=55-75 
o.o 8600.0 100.0 s.2 1.3 44.3 a:o.o 5 a s1 
o.o 8800.0 1600.0 6.3 l.2 45.: 781.0 6 18 75 
2.0 %00.0 2200.0 17.8 3.9 53.: 857.0 5 23 71 

-1.0 -:.O -1.0 -l.O -1.0 41.0 725.0 5 -1 

0,0 7000.0 2500.0 18.4 3.2 3A,7 587.0 
-1.0 -1.0 -:.o -1.0 -:.o -:.o -.. ~ 

CR CO Ni CJ z~ Z\2 ~s SE ~'.;] PG AG2 S:'-i 88 BA 1..A iH ~T RSSRY 

800 
720 
530 
880 

1000 
930 

f.100 28. so 
8400 2a. 10 
8500 25.00 

15000 29.10 
:5000 23. 30 
14000 20.50 

co NI 

23 58 
18 

75 
% 
SB 

150 
150 

100 l 00 201) 
120 52 150 
140 97 J.50 
180 210 150 
:BO L30 150 
250 150 : 50 

-63uM ANALYSIS m:r!) 

cu SE ~'io AG 

32 _, 

0 
0 
0 
0 
0 
(i 

CD 

-1 

-1 

s~ 

42 
35 
4g 
41 
21 

<2 
-10 
-~9 

-10 
-:o 

SB 

~b -0.5 
13 -0.5 
:2 -0.5 
8 -0.5 

:o -0.5 
to -o.5 

-1 
-1 -1 

(i 10 l.8 
0 -10 1. 1 
o -:o ~.s 

0 -10 -0. 7 
0 -:o -o. 7 
0 -:o -0.7 

'3 
i5 

-1 
-1 

-1 

3 

1500 49~ 

'300 484 
500 454 
100 306 

-100 329 
1iOO 258 

g/kg 
56.5 

2'30 
230 
160 

58 
71 
63 

6 30 
9 20 

:2 -10 
5 20 

11 -: 0 
I 30 

2'3 
55 
48 
27 
27 
a 

-2 250.0 C.3.8 
-2 230.0 
-2 1'30. 0 

-2 130.0 
-2 160.0 ~6.8 

-2 : lo. 0 i. 7. 3 

gi~g WEI3rT 
0 2. 77 

7.9~ 

4. 70 
4.6a 

2 13. l 0 
3 i3. 70 

l36l;2~ 

16855 
15856 -1 

S2 
i20 
97 

:BO 
92 
7l 

110 

530 3.3 
590 3.4 
480 2.3 
S60 4.0 

l4 
36 
27 
46 
39 
36 
38 
52 
57 
58 

26 
17 

52 
84 
58 

2 
9 
5 
7 
3 
3 
3 

-1 

'L -0. 5 
4 -0.5 
3 -0.5 -1 -: -1 12 2 

39.5 
23. 9 
:a.a 
:9.5 
~8.6 

54. 7 
59.0 
61. 2 
59.1 

SA~P'...:: 

~\.JteBE~ 

16853 
~6864 

15865 

11'60 T~D2 CR NI cu ZN SE rr.o AG SB 

lc&so 
16862 
i6863 
16854 
16665 
16865 

-1 

-1 

2 
-1 
2 
1 

i40 
o'3 
a: 
73 
56 
62 
'36 

37 
100 
LOO 
140 
170 
1'30 

5'3(i 3.5 
5SO 3.5 
580 3. 7 
560 3. 7 
600 3. 7 
530 3.4 

23 
20 
20 
21 
25 
24 
25 

32 
24 
24 
25 
36 
33 
32 

% 

58 
65 
68 
38 
52 
55 

2 

12 

-1 

2 

-1 
,., 
c. 

4 -0.5 
3 -0.5 
3 -0.5 
3 -0.5 
2 -0.5 
2 -0.5 
3 -0.5 

-1 -1 
-1 -l 

_, -1 
-1 -1 

-1 -1 -i -1 
-1 -1 -1 -1 
-1 -1 -;. 3 

BEDROCK ANALYSIS (PP~l 

14 
i4 
14 
15 
14 
14 

-1 

-1 
-1 

3 
2 
2 
·'j 
L. 

-1 
1 

16B66 

'/. 'j. 

0. S30 
o. 750 
0.660 
0.510 

i. 70 1300 
~. 70 1300 
l. 70 1000 
l. 70 1200 

!30 2: 250 -1 

170 95 321) 
140 23 350 -1 

140 28 -::i70 

SAMPi..E AU SB AS BA BR CD CE CS C~ CO E'.J HF I.1 ;:: LA LU ~JJ ~~ ,qB S!V1 SC S~ AGR 1\A TA TE TB TH SN W U YB ZNR Ii 
NLl~fiE~ PPB ~ ~ 
13855 -a -0.2 -1.1 sso o.o 61.0 o.o 230 25 0 3 -50 4.4 32 o.o 84 76 o.oo o.o -5 -s 2.60 -a.o -~o o.~ 7.5 -10 -3 i.6 o -:00 

SAl'iPL..E 
NUl'ilBE~ 

. 13866 

cu 

60 16 

YIN AG SNR LI BE C02 NA ;t;G AL s:o2 s 
~ ~ :4 

790 5.0 0 26 2 0.07 29000 22000 4.87 63.2 0.10 

c~ K CA F:o NIR SR NB ~OR BAR TAR B: ~o: r~ 

~ :4 
-50 1&000 22000 5.0 -310 270 6 -4 630 -2.0 -2 1.31 46000 

137 

0 

-: -0.5 -1 
74 -0.5 -l 

-1 -0.5 
3 -0.5 -t 

Appendix 8-32 C. 

g/kg 
(J• Q .... 
o. 1 

0.4 
0.5 



'•r~fJ;&h\''1•: 1•: •': • • •, • • • • • • • • • • • • • • • • • • • ,• • • • • • • • • ,• • • • ,• • • • • y• 'lJ " • • •) •• • • • • 
Appendix 8-33A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-206 
~~~~~~~~~-

Dr i 11 in g Completion Date 12/8/85 

LOCATION (see map at right) 

S-T-R SW!-SW!-22-63N-21W 

County St. Louis 

Quadrangle Silverdale 7.5 

Regional Survey Area Orr 
~~~~~~~~~~~-

HOLE PARAMETERS 

Surf ace Elevation 1301 ft. 

Total Depth 112.5 ft. 
~~~~~~~~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock 1193 ft. 

Drilling Method Rotasonic 
~~~~~~~~~~~~~ 

Sample Diameter 3.5 inch 
~~~~~~~~~~~~~ 

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 

.. ~· .. 
~~/; ____ _ 
·. ·.· ~,1304 

'X.\ ... 

I 
I 
I .___ 
\ 

' ' ' _.4 \. 
. · .. \ ,. 

·' ··-::.:.\_\ 
. . 

- : ' ... . ·;~ .. ~ .... ;~:::: .. ~,,:·. 
·;~ .- ' 

: .. : ·, ,. 

·I 
I 

. ~ . . 

lt~(~;J:'~~;~ . o· t: •if ~~~i/ · ,\~!~'.'. 
I·< / 3 o o· ~ " ., ~ · : .,. "' ,.. .. . •.. , '· .. [ 

. ~1·;:~ --~'~ · .. :~J:LV:<~.:i":'t ":;}).!}''~:: " ~ •. . ,,,ii:.. " ...... ''·'" '· .. ''~" . ' f. "' . ;J;.-;;; -, - •. ,,:, .. ·/ ...... , -;.:1·:. :. .. ·:·•·~'Ii'. ·re;.;;: .. : . · 
·t.;,1 ~'. c,'<Q,,,,__ii-, "'··.' . ., ... , ""'~ ..... ,,..~_ .· ~l.f~;-:d1 .~L ~* rt .. _,,.,n,.r.;,:·:·\''J .. , ·

1
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Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log 

INFORMATION SUMMARY 

Interval 
Feet 

0-94.5 

94.5-108 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

108-112.5 Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

Library 
Samples Subsamples 

Available Tested 
G A,B,C 

G A,B,C 

G,H I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Amphibolite 

H 
I 

Significant 
Geo chem 
Samples 

I = Au 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Thin Section Description: Ul3867 at 111.5 ft. Thinly layered fine-grained amphibolite. 
Estimated mode (volume%): Hornblende, 60; Cummingtonite, 15; Plagioclase (oligoclase
andesine), 23 (may include some quartz); Quartz, Tr?; Chlorite, Tr; Epidote, Tr; Calcite, 
Tr; Pyrite, 1 or less; Magnetite, 1 or more. Hornblende-cummingtonite arnphibolite 
containing minor disseminated pyrite and magnetite. The pale green layers visible on a 
macroscopic scale are, on a microscopic scale, as rich in amphibole as the dark green 
layers but consist dominantly of cummingtonite (optically(+), fine polysynthetic 
twinning) instead of hornblende. Microveinlets of plagioclase randomly crosscut the 
well-defined foliation. One larger foliation-parallel vein consists (core to rim) of 
quartz, cummingtonite (?), and the alteration minerals chlorite, calcite, and epidote. 
(By T. Boerboom, MGS) 138 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBOODEH DR Ill I h6 t1ANA68ENT LI 11 ITED LABORA TOOY SAlfLE LOS 

SAtflE lrEISHT <KS. WET> ~IGHT (GRAMS DRVI AU DESCRIPTIOO Cl.ASS 
~. - =--==========--===== -- ==:::::: - - --- ---- - .... 

11. I. COC CLAST HATRIX 
==--===--==---== - -- ==-~--== 

TABLE +10 TAll.E TABLE 11. I. CDNC. HOO oo. CALC SIZE x S/U SD ST CY COlOO 
SPl IT CH I PS FEED CONC LIGHTS TOTAL HAS HAG V.G. PPB ------ --

VIS 6R LS OT SD CV 

16919 14.0 0.7 13.3 259.5 253. 7 S.8 4.2 1. 6 0 NA p 5 25 70 NA U Y y y B B Till 
-923CP 14.5 1.5 13.0 267.6 245.3 22.3 17.8 4.5 0 NA p 30 70 NA NA U Y Y V B B TIU. 
-92bCP 14.1 0.2 13. 9 64.9 63.9 1.0 0.7 0.3 0 NA P 30 70 NA NA S N Y Y NA B SILTlcQAY 
-929CP 13.2 0.7 12.5 '127. 4 198.9 28.5 24.2 4.3 0 NA P 60 40 NA NA U Y Y Y 6B 68 TIU. 

6ClJ) ll.ASSIFI CA THJ4 

VIS I BlE SOLD fR1Jt SIW< I NG TABLE AND PPHmt 
tUiBER Cf SAA I NS 

ABBRADED I RR£6llAR DEL I CA TE NON CALC V.6. 
~IPMB === ==---== === t1A8 ASSAY 

Y /N DIAl£TER TI-1100£55 T P T P T P TOTAL IJHS PPB REMARKS 

16919 N NO VISIBLE 6CUl 

-923 N NO VISIBLE 00..D 

-926 N NO VISIBLE GOLD 

-928 N NO VISIBLE GCl.O 



•••• 

SU"1ARY (J" 6. MEYER LOG OB-206, ROTASONIC CORE 
C IN NON MAG lftC l C IN -63 MIC~ l C IN MAG FIW: -63 NON~ mG 

~ 
A20() ~ A5 A25 A60()0 AJO AtQO A100 A1Q AlQ AJOO A1Q ASO() 1 A100 ~MAG ~ AlQO ~ A2 

r Al ; u . Sb 
1 

Mo ... J_!_i'_Al_
1 
__ _c_u ___ L: __ S_b __ Mo . Zn . F~ Ni , b , Pio , Au, . ·~~ 

1 

g/kg . 11/kg , gfu.__
1 

(F£ET) ~PlE 
------ .. ----- ·--··-- ·------ L----- '·----·· "···--·-- ·------ '""---··- ··----- ·----- ·------ ·----- ·---··- ·------ ·------ ·----- ·----- ------ ··-----. 
L----- 1 

_____ ·- '------ ~----- L----- :_ _____ 1 
.. _ -·--- !__ ---- ~----- ~---- - ·--- --- ·--- --- L.----- L _____ i._ _____ ------ ~----- '- ----- L----- L _____ t 

~--·-· .. - : .. ----- ~------ : ... _____ , _______ '------ !------ ... ----- ; ______ \------ ! .. _____ ,. _____ ~----- !------ !..----- i------ L----- '··----- ~------ ! ______ : 

:------ '·----·- :···---- :------ i------ f------ L., _____ ··----- i----·-- ~----- ------ ~----- :------ r------ ;------ !------ :------ :------1..----- ;------: 
:-· .. ---~-----·1---~.----i----;---;---j- r--- ! : , I • s 
~-· .. --·-- , ......... - ........ --·· .......... ~ ...... _____ ; ........... _._ .... ,_ ...... -····-: .. ·--· .. ·-- !--··---·- ;---·-·-·- ; .. --·--·- r·---·-- ;-·-·--·-- !--·--·-- .--·---·- i------ .------- ;----·-·-' ................. ~----··- !--·-----: 

\~===== :~:::::: '~===== 1:::::: ~=::::: ::::::: '·====== :~===== '.:::::: 1:::::: :::::: ~===== ~===== '.:::::: ::::::: ::::::: ::::::: ~===== ;:::::: ::::::: \ 10 

15 

20 

2S 

SCI 

C"C" ·-••..) 

i:;o 

65 

70 

75 

:30 

--- ~-----1----- ~----- t--------- r----- r----- r----- r-----
::: c::::: c::::: c::::: c::::: 

,-,c 
I----~----- ~-----1' 1:J1:) 
iM---- r----- r-----
:::: c::::: c::::: I 

I I '=ii) 
--- -----1------1 ·-
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~DE'S 
_j 
-l 
-j 

--1 
·-1 

--i 

-_! ___ _ 

I __ , 

08-206 ~ 
l~D 

l~Il!A~S~ LITl()LOGV LiiHOLOGIC DESCRIPTIONS ~/OR REMARKS 
d"'~OlNE:S~ I 

==::=-==~==~1-----------------------------------: 
t~~E~;-::£=:1 (0. 0-2. 5) Silty clay, noncalcareous. i 
~~-:::::;:;1~-~-~-~~~~-~~~~~~-----~----------: 
:::::-::::::::::~~ (2.5-3.0) Silty very fine to fine sand. : 
I~~-§~~~;;.;;~ I 
~-==-=-=-~=~=\---------------------------------------I 
~~~~~~ (3.0;20.0) Cl~y laminated, drop sto~e at 
~~ !irTabl~~~e s11~ present and amount is 

~ 
t___ I 

t_--=t 
r=-=:.::=--=, 
s·.: ~ -----, 
c==--===i (20.0-29.0) Varved clay and silt silt : 
§§.:~-":::.¥.:~~~ becomes dominant with aerth, carbonate : 
:::::=:::~ grains rare, sandy at 26 • ! 
.j~=--===~=:::=::i I 
:'°.::::-=~::.=! : 

~~~~=~~----~~~~--------~--------~--~-~~-----! 
J!:~¥.I~?.-~~~ (29.0-32.5) Silty clay, clay, clayey silt, ! 
:~~~§:7.:i.§§::::: drop stone, cobble. : 
:~'.7'~'.:::::::::,.::.------------------------------------------l 
-::;-.>:::.:.-:<-> (32.5-37.Ql Silty clay till (?~ sand. l 

: · ::-- :..:::· >::<-·;\ peppered rn clay,. s~ems m9re silty tnan ! 
~~~:~other St. Louis ~ub.ooe tills, more clayey , 
~~~~l:f with deoth. i 
1::=::=--=-.. == l 

f::~~:=:-2=~~-:--------------------------------~--~-~~~---t 
:i=-~~~--=i (37.0-63.0) Clayey till or lake clay (?). ' 
g::::==J:::":'~~ May.be a v~ry clayey till or possibly a lake 
§:::::::::.::::~ sea1rnent with numerous droo stones. Sand and 
f.~·-·-:~~ silt increase in lower three feet. 
t:::=:::===:::=.:.:.: 

!~~~5.~~ 
.c=:::== 

~~ 
!!°=:=:::::.~:.~ .. _.:: 
§=:::--;... __ _:::=; 

l:=-=== c:===::==::--=1 
E:.. ·--.:.-==i : 

~~::.-~ l 
~;:::=.:..-=:::! ! 
~~::':::::::-.=:i..-...... ·~~~~~~~-1 
E-==-;:_--.. ·=::j (63. 0-65. 0) Silt content increased from ! 
~:.::.-:--:...-:-~.,-,! overlying unit, sharp contacts, loamy. : 
c:...:..::::.~:-:-~ . 
I . -----l 
l i (65, 0-75. 0) Sa111ple missing. ' 
j I 

! i 
! I 

I 

i 
I 

~~~--~~--~~~~--! 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

! 
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~ ·---L---. ~§~j~~~~tt----------------------------------------1 
- .. -1 1:Ft11'.l I IN\!1 1 §§iiii~§f§'.~~! (94.5-100.0) Clays greenish with occasional : 

~::J s 1ri~·9·~~~·~-1ri~~·-·-· ~~~~~~-~~!_~~!~~-~~~~:-------------------------! 
-:::(·-··-·--·-.. . ... -... ~~~~~~~:i::::¥,J ( 100. 0-101. 5) Silt, sl iqht ly calcareous. : 
-i : ~:;~=~:::=~:::=1 : 

1. c1 C-·:::::: ; . r:~E§f:~~~~------------------:----------------:----------- ! 
. ... ··-·--·-·-·---!--.. -··--·-·::;:;~ . .;:;:;,~;::;:;:~:~ q 01. 5-103. 0 l . Very f 1 ne sand 1 very frne I 

I 1 1: '::::::: silty und, silt thinly lam1natea. 1 

·-=-L-~·----·-1 I ....... -., [·-:--:-·~-:-:- ; 

·1 n c .i JL tG '9 :t:1: :B i ! Pl'll ! I : : : : : !-------------------------------------------: 
.1... 1·-1·-

1 -·:::::r---·-·1 - I: : : : :1 (103. 0-107. 5) Fine to medium sand. l 
--1 I : : : : : !-------------------------------------------: 
-~-----!---~ "'."'7z.:t (107.5-108.0) Gravelly, sandy till, green. l 

- ,_o.;:L__ : I .:·:. .:·:. r------------------------------------------- l 
11.U·l.;1~.!~J~";r) i. '>:: .. ::<: (198.0-112.5) BEDROCK, AMPHIBOLITE; vfgr, : 

..... : I ! ·'·'· ... :·: ... 1 t~inly layer~, w/tric~ to 1~ s~lf1des, also : 

.. _r---- ·~-""--·~ 1111nor magnetite, chlorih, calcite, anti : 

.. _; : I I epidote lse thin section description by T. : 
l "i !:; ·--.. i : 1 S. BOERBOOM); caki te in 2-4 1111 wide vein at : 
. . .... - -·. i i 112. : 

-1 I ! I 
···t I I 

, ' I 

12 0 ·-== ! \---------------------------------------------1 



SA:V:P:..C DH SAMPLE 
INiEiiVAL 
20-25 
25-30 
32.5-37 
55-60 
50-65 
75-80 

ST D G FORTY LEGAL 
DESC 

~ASTER FIL~ 

COUNTY DRIFT 
TYPE 
Oli!l CLAY: GLACIAL L~ 
DML. SILT 

ASSAY 
FTB 

Dif:L. CLAY~Y TIU.. 32. 5-37 
D~L. CLAYEY TjL~ 
DML c~AY: GLAC:A~ ~~ 
D~L. CLAYEY TILL 
Di'l!L. Ci...AYEY TILL 

GOLD WT (g) WT (gl WT (g) WT !gl Wi(gl WT (g) Wi 'j. ~T ii; wT ~ 

GRAINS HMC FEED +10FEED NONMAG MAG -63uM -63FEED -63uM +10 SAND 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
-1.0 -1.0 -1.0 -t.O -1.0 23.B 1041.0 2 -1 -1 

o. 0 14000. 0 700. 0 4. 2 1. 6 J2. 1 1159. 0 3 5 92 
-1.0 -1.0 -1.0 -LO 
-1.0 -1.0 -1. 0 -LO 
-1.0 -1.0 -1. 0 -LO 
-1.0 -1.0 -1. 0 -1. (I 

-1.0 -1.0 -1.0 
-1.0 38.2 779.0 
-1.0 -1.0 -1.0 
-1.0 28.4 791.0 

-1 
5 

-1 
-1 -1 

-1 -l 
-1 -1 

RS"'!ARKS 
NliM8rn NUMBER 
16'3:7 206 
16918 206 
16'3iS 206 
16520 206 
16921 206 
16922 206 
13843~ 206 
16923 206 

75-80 
80-82.5 
85-90 

5. S 0 SW-SW 22 63 21 SL 
5. S 0 SW-SW 22 63 21 SL 
4.5 so sw-s~ 22 63 2: s~ 

5. s 0 Sw-Sw 22 63 21 SL 
5. S 0 Sfi-SW 22 63 21 SL 
5. S 0 SW-Sw 22 63 21 SL 
5. s o s~-sw 22 63 21 SL 
2.5 S 0 SW-SW 22 63 21 SL 
5. S 0 SW-SW 22 63 21 S~ 

5. S 0 SW-SW 22 63 2: SL 
6.5 s 0 s~-Sw 22 63 2~ SL 
6. S 0 S~-Sri 22 63 21 SL 
o.s so s~-sw 22 63 21 SL 
4.5 S iJ Sri-SW 22 63 2: S'-. 

DML. CLAVEY TILL 75-82.5 0.0 14500.0 :500.0 17.8 4.5 40.6 1503.0 
-1.0 17.4 754.0 

-1 
4 
3 
2 
3 

10 87 SH-63J=75-82.5 
16'324 ·206 
16925 206 
16'326 206 
16927 206 
16928 206 
:3867 206 

~6Si:S 

:s32a 

90-·~5 

95-:01.5 
101. 5-L07. 5 
:07.5-108 
108-!12.5 

AU r-A CE 

1400 o. ~g 
47 o.:4 

-30 0.34 
33 o.:a 

776 
525 
553 
608 

530 
350 
420 
250 

'3200 25. 90 
:20GO 20. '30 
5SCO 27.60 

1 ~ 000 : '3. '30 

CO !\<I 

73 
7'" ,I) 

240 
~ 70 

~20 

150 
~~:o 

270 

Di'~L CLAY: Gl..ACIAi.. i_;~ 

DML CLAY: GLACIAL U{ 
R'-. C'-AY: G~ACIRL L~ 90-lOL.5 
RL. ~. :o V.~. SAND 
RL. SANDY GVl... """'' · lOL 5-108 
BrnROCr< 108-1:2.5 

-1.0 -t.O 
-1.0 -1.0 
o.o 14100.0 

-LO -1.0 
O~O 13200.0 

-1.0 -1.0 

CJ Z~ ZN2 P.S SE ~O AG P.G2 

500 
:.70 
260 
220 

:80 
360 
:ao 
160 

0 
(i 

0 
0 

60 
27 

1 r 
.a 

-:o 
-10 
-2·3 
-10 

:o 0.5 
10 -i), 5 
22 0.5 
10 : • 0 

0 
0 
0 
0 

MAG,\JETIC r.:.AVY ~INERAL CONCENTRATE (PPM) 

~~~?~~ ~ ~ 

15323 1. 700 ~. 70 ~~00 ~70 37 2'31) 

SAiiPLE: 
,\;..VBE~ 

13843.~ 

16918 
~59~·3 

16921 
:6'323 
16924 
169:25 
16927 

AU 
~PB 

-1 
-1 
-1 

2 
2 
1 

-1 

WO 
99 
97 
98 
'35 

150 
150 
58 

h: CO NI 

:~o 470 3.2 
110 650 3.'3 
100 600 3. 7 
110 580 3. 7 
110 570 3. 6 
130 660 4.2 
140 600 4.0 
95 290 2.2 

:·3 41 
25 46 
22 42 
22 42 
22 46 
25 52 
24 4'3 
17 31 

;/kg 
2 -(i. 5 4 o. 3. 

-63u~ R~ALYSIS IPPMl 

CU Z.~ AS Sc ~c AG CD SN SB TE 

25 
2B 
27 
25 

75 
77 
74 
71 

28 72 
33 100 
33 89 
26 33 

4 
5 
5 
5 
3 

9 
9 
5 

-1 

-1 
-1 
-1 
-1 
-1 

2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 

-1 

-L 
-1 

-1 
-1 

1 l ... 
l 

-1 

-l 

-1 

-1 
-1 
-1 

-1 

-1 
-1 
-1 
-1 

-1 

-1 

-1 
-1 
-1 
-1 

-1 
4 

-1 
-1 
-1 
-1 
-1 
-1 

BEDROCK ~~ALYSIS (PPM) 

21 
18 
lB 
21 
22 
21 
10 

-l. (I 

-1. 0 
200.0 
-1.0 

-1. (l 

-LO 
0.7 

-1. 0 

-1.0 :8.4 580.0 
0.3 -:.o -1.0 

-1.0 50.9 951.0 
700.0 24.2 4.3 -1.0 
-1.0 -1.0 -1.0 -1.0 

-1. 0 
-l. 0 

S~ SB 

-~0 1.'3 5000 
150(1 

88000 
500 

-10 l. 2 
20 2.0 

-10 -0.4 

-1 
-1 
-1 
-1 
-1 
-1 
-1 

~/k~ 
2 35.9 
2 22.9 
2 27. 7 
2 4'3. 0 
2 27.0 
3 23. 1 
2 31. 7 

-1 53.5 

LA. 

433 
327 
412 
419 

:BO 
7S 
71 
bl 

10 -10 
B 20 
8 1700 
5 20 

-1 

5 

-1 

-1 
-1 -1 

-1 

-1 
5 -l 

-1 

PB a: 

24 
-5 
20 

-2 220.0 
-2 :20.0 
-c: ~20.0 

2 ~50.0 

iJ 

28.7 

~3.7 

·,.;T ASSP.Y 
g/~.g ~:::G~~ 

0 4.5S 
~3. ~o 

0 c. 70 
2 18. 3(i 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MD NI RB SM SC SE AGR NA TA TE iB TH SN W U YB ZNR ZR 
~i'1BER PPB '/. ~ 

13867 lB 0.4 -1.0 340 -5.0 -10 22.0 -1.0 -50 48 -2 -2 -100 10.0 6 -0.5 -2 -50 59 4.40 34.0 -10 -5 1.00 -1.0 -20 2.0 -0.5 -200 -2 -0.5 -5 -200 -500 

SAMPLE 
NUMB=:R 
13967 

CU PB ZN MN AG SNR LI BE C02 
'/. 

157 21 123 1823 1.1 -10 0 0 0.00 

BEDROCK ANALYSIS (~PM) CDNTI1'iJED 

NA MG AL SI02 S CL 
"/. ~ 

0 0 o.oo o.o 0.00 0 

K CA FED NIR 
'/. 

0 0 o.o 0 

SR NB MOR BAR TAR BI LOI 
'/. 

0 0 0 0 o.o 0 0 

141 
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Appendix 8-34A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-207 --------------------
Dr i 11 in g Completion Date 12/10/85 

LOCATION (see map at right) 

S-T-R NEz-NEt-16-62N-21W 

County St. Louis 

Quadrangle Bear River 7.5 

Regional Survey Area Orr 
~----------~~~~~ 

HOLE PARAMETERS 

Surface Elevation 1283 ft. 
--------------------~---

Total Depth 116 ft. 
--------------------------~ 

Elevation, Top of 
Precambrian Bedrock --·-117S ft. 

~~~------------------

Drilling Method ___ R_o_t_a_s_o_n_i_c ______________ __ 

Sample Diameter ___ 3_._S __ i_n_c_h ______________ ___ 

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 

..... .. 1 ... :",,l ' ·BMli 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-70.S 

70.5-108 

108-116 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

Library 
Samples Subsamples 

Available Tested 

G A,B,C 

G,H I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Pyroxene Syenite/Syenitic Gneiss 

Significant 
Geo chem 
Samples 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Thin Section Description: #13856 at 112.5 ft. Pyroxene syenite/syenitic gneiss. 
Estimated mode (volume%): Diopside, 20; Perthite, 74; Sphene, less than l; Quartz, less 
than l; Apatite, less than l; Biotite, 3; Oxides, 1. Grass-green euhedral to subhedral 
foliated prismatic diopside shows weak pleochroism in cross sections. Perthite grains are 
subhedral to anhedral, tabular and foliated, up to 7 mm in length. Irregular masses and 
books of biotite are green to brown green in pleochroic color. Feldspar contains abundant 
fine needles of rutile. See Linden Pluton chapter in Centennial Volume for further 
discussion of rock type. (By T. Boerboom, MGS) 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnDEN DR ILL I ti; HANA6E1ENT UH ITED LABOOATOOV SAt'PLE LOO 

5AK'lE ~ISHT <KG.NET) ~IGHT (6RAHS DRY) AU DESCRIPTIOO a.ASS 
ti). == =--=====:.::.:::=======----- ======== - -- --- ---- - - ....... 

H. I. C~ CLAST l"t\TRIX 
==--=======--= ============= ====---===== 

TABLE +l 0 T Afl.E TABLE H. I. CONC. N~ 00. CALC SIZE '/. S/U SO ST CY moo 
SPl IT CHIPS FEED coc LIGHTS TOTAL HAS MAG V.G. PPB ----- = 

V/S 6R LS OT SD CY 

17028CP 23. 4 0.8 22.6 140.4 75.9 64.5 56.6 7.9 0 NA P 4060NANAUY Y Y GB GB TILL 
-029 4.2 1.0 3.2 120.4 68.S 51.9 46.3 S.6 0 NA P 40 60 NA NA U Y Y Y BN BN TILL 
-03Q 7.7 0.8 6.9 222.5 51.4 171.1 146.9 24.2 0 NA P 40 60 NA NA U Y Y Y BN BN TILL 
-031 9.3 2.6 6.7 249.2 34.9 214.3 168.7 45.6 0 NA p 30 70 NA HA U Y Y Y BN BN TILL 
-032 6.7 2.8 3.9 196.0 34.0 162.0 113.6 48.4 0 NA C 10 90 NA NA U Y Y Y BN BN TILL 

17033 ~.1 1. 7 1. 4 161. 2 62.9 98.3 81.9 16.4 I) NA C 10 90 TR NA U Y Y Y BN BN TILL 

6(lJ) a..ASSIFIC'.ATI ~ 

VISIBl£ 60lD FRa1 SWIKI~ TABLE AND P~INS 
tUiBER CF mA I NS 

ABBRADED IRRE6U..AR DELICATE OON CALC V.6. 
SAffllE I PAttED === ==--=- :::=== l1A6 ASSAY 

YIN DIAIETER THICKNESS T P T P T P TOTAL SHS PPB REHARKS 

17028 N tlJ VISIBLE 60LD 

-029 N t() VISIBLE 00..D 

-030 N tll VISIBLE GClD 

-031 N tll VISIBLE 00...D 

-032 N t() VIS I BLE GCX..D 

17(1.33 N NO VISIBLE GOLD 
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~RY OF S. !EYER LOS 08-207, ROTASONIC CORE 

C IN ~ ~ lflC JC IN -63 MICRON l C IN MAG FRAC -63 NON MAG MAG 
NON MAB~ Hri!C 
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·~=-=--=(:=..:.:_: ______ ~----- r------ c::-- ilU'1mm--- !mt.:::Jc=--- It::.:.::'- --- 'llililUIL- :·----- :-----·- ;---·--- ,------ t----- f.lllr-- 1·----- r----- i 

c===== ·======~=====I====== c===== i:::::::::::::: :::::==== c:::==== t=====~=====c:::::::-~====-= [·=====-z=·==== c:==-==·c===== c=::':: t:::::::r=-=== E:::==-=·: 
~===== ~::::: t::::::::::: '.:::::::::: t::::::::::: ~::::::::::: ~::::::::::: ~::::= t::::::: ~::::: ~::::::: ~===== ~===== i:::::: :::::= ~::::: ~::::: !-::::::: ~::::: l:::::::: ! 

~~~~~~ ~~~~=~ f:~~~~~ [~~~~~ ~~~~~~ r:~~~~~ f:~~~~~ [~~ t:~~~~~ :=~~~~~ ~~~~~~ [~~ [~~~~~ [~~~~~ [:~~~~~ ~~~~~~ f ~~~~~ ~~~~~~ t:~~~~~ ~~~~~~ ! 
: I I I l I I 

t ::: :: ~::::: ~::::: ~::::: :::::::: ::::: ~::::: ~::: :: ~::::: ~::::: t ::::: t:: ::: ::::: :: ::::::: t: :::: l::: :: : ~:::: :: t:::::: ::::: ::: : ::: : 
~::::: ~===== :::::: ~::::::: ~::::: ~===== f-::::::: ~===== ~::::: ~::::: ~::::: ~::::::::: !:::::::: t::::: ;:::::: ~===== ~::::: ~===== ~::::: t,:::::::: 
[---; ; • • 

1 1---1 '~ · -:-r ~-;1m1r----r---i·--· 

::==:: ~::::: c:=::: r::::: 1~::::: l::::. ,~::: ·:~I7~ 11~;=~~!~~ · ::: t::::: t::::: t::::: t::::: E:::: ij~u::: f ::::: ~::::: l 
!- - - -· - - !--- - -- 1---- -- , _____ - 1- --- -- ==- --- ~~--- --~ ---- I - -- - fllllC-::-::: I--- :---- --1- ---- - i- - ---- l------ ~ --- -- -- - l- - ---- 1-- ---- ! 
:_ ' : I j ~ jillllL.-., I ~. ---1---1·--r-=~-~! ' --f---.......--1 

1=:~:~ ~:~~:~ 1~:::: !i:_:: ::=~= f 1~~: :: ~=i~: fil_~i 1:: ~ii f ii~~ iiii~ii~ ~i~: i~i-~! '.i~!~i~ii !i i·~~iiii ~~~i il~-f~~-i~-i 
:-· . . i---1--+---r--r--i--~--r--i----1--'!---i---: --·-\----·-~~---\ 

~~~~~~ t~~~~~ ~~~~~~ ~~~~~~ f:~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~; ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ t~~~~~ ~~;~~; ~~~~~~ ~~~;~~ [~;~~~~~~~;~I 
!--: ' I ; I -=-~I I ~ I 1-----i---',--1 ·-1-----i 
i..-----1------ ~-----1------ ~----- r----: ---1ii===.111i-----t----1---- --- ~----- 1------ i..----- t------- ·~---·-- --- 1-·----- :------; 
~ ===== ~===== ~===== ~===== .~===== ~===== IW)llt=== ~--==i~/c I ;;-5-_'._IR-:f~1-• 5 ~== ~===== :~===== ~===== ~===== ~===== === ~===== i-=====; :----- r----- r----- r----- :------ $----- !ijlu--- -·--:r .............. ,~ ................... tlf''" .......... Wli' .... __ 1 ______ , 1----- i----··- :------ 11·----- ---1----- 1·----- i 

f ::::: ~==== ~:::: !~~~~i~~}~~~~ ~~~~-E=~~I~~~ ~~~~~ ~~~~~ ~~~~ ~~=~~~ [~~~~~t~~~ I~~~~~~~~~ t==~~~ !~~ff[~~: 

143 

• • • • • • • • • • • • -• • • • ' • • • • • • • • .. • 

1CI 

l e ,_, 

so 

55 

C'C' 
1_1 ....... 1 

70 

'7C 
I :_! 

• 

_1 

--1 

·-1 
-1 
-1 
-I 

• • • • • • • 

OB-207 

LITHOLOOIC DESCRIPTIONS ANO/OR RE~RKS Appendix 8-348. 

• • • • a •• ., • • ~· • • •... ,,,&,,;~·7:,,~·i~';,,,;•~,,& . 



;i?l'tj\'~'17" .. ,. ~->;. ,. • • • • • • • • • • • • • • • • • • •. • • • • • • • • • • • • • • •. • • • ,. • .,,.' .• ;·.. • • • 
j==~::.:::...r---·- ~----- Ji-:.. ___ ;~ _ _j. · : • • · , , .• • , •--1i:l~-i , . . .- . . . E . - . .t ·- - ··• ·- - !111- •• - - jt-- - ·- ~ - - - -· -· t·· - - ·- - I - - - - - 1 ·- - ·- - - ' - •- - -· -rs / c :8: 6 • ~:~ - '9 .1. • 5 r- ·• - - - - - - ·• : ·- •• ·• - - . I·-· - - ·• ~- - - - - - • - - - -· - ~It·- - - - 111t· .. , - - ·- j 

( ___ ,,,,_,_ .. I[.,, __ ,,_(·--·"•"·~·--·-·--·~ ... ·--·-·· t"·-···-·- 1.~~ ___ IL[---[---IE~-----·------ -----·------ ~., ____ !_ __ , __ 13l ___ ' -8t3--I ·----I 

r ::.::: :ir:::: ;r-:::: !t:::: ~::::: t::::. . ::: '.i· ::::·r-=-i .:::.:-~ --=-1 . :::-r-:::: ::::: ~:::::; :::: ~ ::::: , ·::::: ~1c::: t::::: I 
!l.., ____ Ji It=~ ---l~I. ___ jl, ~ ! ft L__;l=_J __ . . tL-' I 
~--- -- '!l!----·- --- - ! - - --- I -- --- - - --- ·UI - ·-- ! im\ -- -. __ .. - .. -1 - l...-J...,---- - - i- ----- 1-- - --- !II' --· - ~----- ! - - -- 1' - -- -·I . - --·-I 
!·---.. -- Ir----- 1!1!---·-- il-----·1 ·---- --·--- !~ . ·-- 1» ~--t'.S. /C 9 ~n.. • 5- '9 3 • 5 ~---- :------ ~----- · ----- i~----- ~ ~~ 'RH-·- I 
:I· - --· -- iii-·- - - - !Ill- - ·-- - :U·- -·-·- •. -- ... -- ~ --- -· - 'm~ :: .• -· ;U!!lnll81~ - -";lif· -::-.:-::-"ijf":-:::-::-:-:~1:r·:-::-:::-.::-~1illll[- - - ::-·:-.;:;·- - - t:.:.- - - - !·· - - - - - +·- --... - } ·- ----
:.r ·- - ··· ·- ·- 1.11 ·- ··=:i--· ··· -11- ·- -·- - !.~--· - ·- ,~·. ... ·- - -· - .r----1~'llR'~~ - - -11:1j.p111- ·· - .JJ.: u·- ·--···:.:..JIU!·-··--· ::Ji. 1llil::..:.:::~:.iUlJIW!t:.::.:_:ffi~~I ·- -··1 ·. ---j-----1 ·---... -.t ·- - - - ·-
1--- !-- r---!1 -1 - -11·~!11~--·1 IJI!-.__, rt;'•• ,r· ~r·• •I::~_,.~~ 11::· - •qi "'11 C:" ·1-1 - ---1--1 I . · , l II\ . 11 II I ..:!it t' '-" ~ ..:J• • .... ~ "' If • :::Ji I , , , l r·---.. -- 11-·---·- ~~ .. ·-·--- 1;····--·· i~··-····-·- .''"··-···· ! h 111 · -- ·WI ,. .... ·-·:b[----··,ar--·-~Hrr-··1~11!!111~--]~· ·--·- i ........ r·-·--·-··: ·--·--·-1··--··-
f ._ ......... - I' ............. ,;·---· - - ·i1 ·- -- ..... ··I.- - .• -·- .... - ... - ... I 'jhlllll~ - - ·11'11H11~ .. -- "L- --- ... ·1~C ·- ·- ·- .1111\L~.- ...... : ~Ill -- - :, a. c- - " c--· ·- :- -· - -- - . -- -· ... - -- - - -,\.---.. --·~·---·-.~JI.----:" _____ olll---·--·- -·----' lllilllll:--: Ml, ~Im!-- :U ---- '14•1111----lil··lllll!---. u~m ·-- :J!~ ~--. ---- !------ ----- -----
'I··--·--- .iii----- 111~1·--·-- :il---···1:··----- ~----·-!~~~I il-- ·I .. 1L~llillUIL...,. iJRij~lf..·--1~~----1------ ·l----·- ~-----
1~--·-!ill----41111-~ : i---! :lni~I . ~HS /C 9 ""./ • 5 - .t. 0~:~ Hlll*ll~-il---+-Jll---4--
1r ·- --· -·- ~--- - 11il-- - - 1~- --- - :, --.. --- f,--- -- ·~lll!m1r. -- 11um1u11---'.F.:::::-::·:OO!l!F::-:::::-·p:fi!1=:::-=--wmmw-::::. im11~iL.- - m---- - r-- - --- .~-- --- w----- 11aaain1t-
it .. - ........ ·~ ... - - ·- l!lf:ir ·- - - ·~ - -· -· ... -· m - ·- -· ... ; ... - - -· - ~Ull!llnt1r !~11111•·,.;J1t.:.:.::.:JN1Slkl.:.::.:..!~~ ·- !il!Qt ·- - ~1- - - ·- 1- - - ·- - iR ·- - - -· - !t - - - ·- - Mr-
r· -.. · --· llr .. -·-··- f-Wir-··- :~-----· inil--···-1----·- au11- i~ijlll!ti!liil1:s /C 1~l2-i1w_:~'"iiP .m-- ~uu··--11·---·- r----- ,~--·-·-- r----- ~rim!lllt-- ]i 
:c:~~:~:::.: .. :1c.:~::..:UliilC.::::::__1tc.:::.=:iilu:~::.:.J.::-.:::.:.:::.:lll1ug~1~r.:JiW1:ll!4c11ic:_--:::::~~1~==:1am1f.=Jl!imlll!illlC:::..Afl!alll!L:::_.1ia:.=~~-:~-:.::::.:.:_:c:::.:::.:L:::..:.:::.:::_iwmc:..'1!!ll~~-~~•P 
I ___ ,, __ ·~ ---- :~~--- !l -----. ---- --·--· - I . , L~ I ri ..Jlllll~lill.......,~ - -- ---- 1.-----' ·-----' -----1, ·----- :!t:----:.Jilfil!...--- i~--·--- ~· \''----1-----·1· .. ·~-'II' ~t·'· ~~----- ~)RLI -·-- ~Jri~QL_ ~iJll!ll,· -··' .. I --- 'f---- ~----- ~"-----1·--··--
' ·--·--·- •--·--·-·:l!L---- ----·-· ·----- ----- 1 ' s ... c .Ji..112~ 7·-·- :IL~~:t~· - --· ____ ;L _____ ----·-' -----

!:::.::~::: .. :- -·- --·:~=-::_;---"·.:_~ --·- ~---=-=-~=-=-=-r-----~1=-=·=-..:-::-=-~-==--:·=~r:.-;.: =~::-::~ -- ~ -----1=-- !-- - -·- - r- ---- !- ---- - ~- - - - -- ;---- - ~- - - - - ! 

~~~~~~~ ~~~~~~ ~~~~~~ :~~~~~~ ~~~;;~ t~~~~~ f ~~~~~ f ;~~;~ ~;~~;~ ~~~~~; 1~;~~;~ [~~~~; ~;;;~; [~;;~; ~;;;;; t;;;~; ~~;;;; ;~~;~~; !~;;~;; ::;;;;;; 
:---·----.. -:----1---1---·-1-·---1---.---1·------l---·1--·-- ! I i----1---·~--.i.---l----i-·-·-i------i 
i. ... - ... ·- - ~-· - ... - - ... ~ - .... - ... - i .. - ••• - ... - i ...... - ... - - J ... - - - - - ! .. - - - - - ; .. - - - - - ~- .... - - - - !-- .•. - ...... - ~ - ....... - - ! .. - - - .... - ~ - ....... - - !- - .... - - .... ~ - - - - - ~ .... - - ... - !- - .... ·- - - r - ....... - - f.. - - ... - ... ~ ·- - - -- ·- ~ 

~:: :: == ::::: :::: ~: :: : : : 1:: ::: : ~ ::: : : : ~==: :: !: =~:::: ~ ::: : : ~ :: :: : ::: : =~::: ~=:: :: ~:: ::: ;: :: : : : ~ ::::: ~== :: : ;:::: :: : ~: :::: ~==: :: ~ ::::: !=:: ::: : 
;:::_:_:. -- ~::.:.:=-:.:-..:.L=.::c.:.:: .. :::-.:::.r.~:..:=.r:.::-_:::-_c.::..:.:.:J:.:..:::.::.::-£::.:.: r- ----.c..:.::_- - r- - - - =c:::.:..r:.=.:2:::.:.:::-=:.:.::.:-_:.L~.:.:.:::.:.I:.::.:::...:::s.:.::.:::...:::.:..:::.::-_=-i 

144 

:=:c; -4 ·-·-·-----i---------------------------1 
-·- 1Jl.. ... /1i;;:~:t:::s:1 !~~P: c.:::.===.~! (88.5-91.5) Fine to very fine sand, : 

·-:_1----·-·-·-~ -- r=.-=-==:::::::! quartz-rich, interlarllinated with 11 lts above ! 
__ : 1 r: : : : : : : : 1 and grides into hll below. , 

~:3 0 -L__ ; !\ ; : [ ; l : : '----------------------------------------! 
[;['? ~~~ 9f-~----·--i:~.: . ..:...:.;:~~~j (91. 5-93. 5) Loamy. gravelly sandy till, sharp ! 
-~----·---··-L ___ .. _ ....... - .. ~ . .!: ....... .!..~ .. .::~::A basal contact, slightly calcareous. • 
--i.___ . . .... ·~--~------~-~~----~----~~------~-------: ::is ·!.i7 1i;~i1::~~~l~;i:ki" i:::: :; (93.5-97.5) Sands1 described top to botto11, : ···::=r---·---·--1 ·--· : : : : : :: ver coarse to 94 silty fine sand to : 
_.. I ... __ .,..;·-.. -·:-:-· g4J1 , coarse to gt 751 , Hdiurn to 97.01 , : 

,.......L i ~-· 'i'°( ·y~ •1-.: '.::silty to 97.51 • : 

100 ·L:b7.:0~~ Jl_~ ! ~J '.:(7~(> 11~:1----------------------------------l 
, ..... : .=-..::::;·i-~-·-··---·,i .. ·:.::· .. ~···~·<; (97.5-107.0) Gravelly sandy till with fines, : 
,.:1. '111iJ1:::~~ 2 1! :~:~. '<. .... /··"·.\" .. :~ cobble at 102', very cobbly below 104. 5'. : 

·1 n c =]---~·~·-M--.::i ... ---... . ., .~"::, .. ~hy.··:~::~~:";!l i 
..L 1·-11-1 __; I ][ .!Ft 0 ~"11 d ... d x Ji jJ:!.. :' ": ..... _ .... ~: --------------------------------------------I 

.I .. ·----·----;::::;:::;::==;::;-·~.;·~1.~1 (107.0-108.0) Coarse gravelly sand, probably I 
[t? 1~ai~3 :::~ H-·'.1iai..-_.+...:··: ; .. : , .. : :·. reworked bedrock. l 
·-:=,·-----·-I __ .. I >:: ;:.:: 1-------------------------------------------

11 Ci-! 1 i ::< ::< ! (108. 0-116. Ol BEDROCK• PYROXENE 
,_::; ......... , 1 i ::< .. >:: .. 1 SYENlTE/SY;NITIC GNEISS; Li~den Pluton; 
IJL :3: :a ~::11 .,.,. 1l ! .:·:. .=·=.1 green & wtute, mgr; 11af1c 1111neril content ··-=:·------.. -·-·-i i >:: ::-:: · varies foot by foot; (see thin section by T. 

1::LS--·i ' I .... ;:.:; .... ::<: S. BOERBOOM· .also general des~ription in 
--l------1--------!-""--·...u....-1 Geology of ~1nnesoh: Centennial Voluaie). 
-l I ! I 
--! i ! 

.+I ,--,,-, • 

.. L 1:J i_t ..... _. 
------------------~~--~~--~~--------------, 



SAMPLE DH 
~Bi NUMBER 
17020 207 

SAAPLE 
HHERVAL 
'H4 

17021 207 
:7022 207 
17023 207 
17024 207 
17025 207 
17026 207 
!7027 207 
17028 207 
17029 207 
17030 207 
1703~ 207 
13644q 207 
17032 207 
:7033 207 
~38SS 207 
13S57 207 

SAttPL~ 

.~JMBErt 

1702B 
1702'3 
17030 
17031 
17032 
17033 

14-1'3 
30-35 
35-40 
50-55 
55-60 
75-Bl. 5 
81.5-86. 5 
86.5-91.5 
91.5-93.5 
93.5-97.5 
97.5-102 
97.5-;,02 
:02-107 
:07-i.C6 
108-113 

!\A 
~ 

150 0. 68 EA7 
-18 O.Tl 674 
-20 o. 72 756 
-31 0. 82 lOOO 
-39 0.80 i.510 
-30 0.86 881 

~Tm Flt.£ 

ST D G FORTY LEGAL COUNTY DRIFT ASSAY 
FT6 DESC 

5. S 0 NE-NE 16 62 21 SL 
5. S 0 NE-NE 16 62 21 SL 
5. S 0 NE-NE 16 62 21 SL 
5. S 0 NE-NE 16 b2 21 SL 
5. S 0 NE-NE 16 62 21 SL 
5. S 0 NE-NE 16 62 21 SL 
6.5 S 0 NE-NE 16 62 21 SL 
5. S 0 NE-NE 16 62 21 SL 
5. S 0 NE-NE 16 62 21 SL 
2. S 0 NE-NE 16 62 21 S~ 

4. S 0 NE-NE 16 62 21 SL 
4.5 S 0 NE-NE 16 62 21 SL 
4.5 S 0 NE-NE 16 62 21 SL 
5. S 0 NE-NE 15 
2. S 0 ~E-~E ~S 62 2: 3~ 

5.0 S 0 NE-~E 16 62 21 s~ 

3.0 S 0 NE-NE 16 62 2: SL 

TVPE 
DML CUlY: BLACIAL LK 
Drit. CLAY: GLACIAL U< 
Dfi!L CUW: G~IAL U< 
D:'!l CLAY: GLACIAL L\ 
Dtt.L CLAY: GLACIAL L'< 
DML CLAY: GLACIAL LK 
RL. CLAY: GLACIAL LK 
RL. CLAY: ~!AL U< 
RL. SILTY SAND 81.5-91.5 
Rl. SANDY GVL. TILL 91.5-93.5 
RL. SILiY SAND 93.5-97.5 
RL. SANDY GVL. TILL 97.5-102 
RL. SANDY GVL. TILL 
~L. SANDY GVL. TILL 102-t07 
iit.. 8VL. SP~\D 

BEDROCK 
BEDROCK 

107-!09 

108-116 

6Cl.D WT (g) WT (g) WT (g) WT (g) WTtg) WT (g) WT ~ 
BRAINS HMC FEED +10t'"ED NONMAG ~AG -63uM -63FEED -63uPI 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 19.6 380.0 5 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -l 
-1.0 -1.0 -1.0 -1.0 -1.0 23.1 544.0 4 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 23.0 599.0 4 
-1.0 -1.0 -1.0 -1.0 -1.0 33.3 836.0 4 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -! 
o.o 23400.o eoo.o 56.6 7.9 35.2 1211.0 3 
o.o 4200.0 1000.0 46.3 5.6 29.0 336.0 9 
o.o 7700.0 soo.o 146.9 24.2 23.3 555.0 4 
o.o 9300.0 2500.0 168.7 45.6 34.5 497.0 7 

-1.0 -1.0 -1.0 -1.0 -1.0 26.9 451.0 6 
0.0 6700.0 2300.0 113.6 48.4 27.3 580.0 5 
o.o 3100.0 :100.0 a:.9 is.4 21. 7 ~'3.o s 

-1.0 -i.O -~.O -1.0 -1.0 -:.0 -1.0 . 
-~.o -1.0 -1.0 -1.0 -i.o -1.0 -1.0 -1 

CR CD cu ZN ,. Z~2 AS SE 1:0 AG AG2 SN SB .... ,,, 

180 
170 
190 
280 
250 
220 

3800 9.ao 
4000 ~0.50 

3800 11.40 
3000 ll. 90 
2500 12.30 
2700 10.40 

51 

57 
61 

110 
100 
~00 

100 
:10 
96 

74 
50 
57 
67 
63 
51 

170 0 
170 0 
150 0 
150 0 
160 0 
170 0 

-63u;~ ANALYSIS ( PPft!) 

9 -:o 
-4 -iO 
-4 -:o 
-7 -14 
-B 36 
-5 -!O 

2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 

0 -10 0.5 
0 -10 0.5 
0 -10 0.6 
0 -10 1. 0 
0 -10 1.4 
0 -10 -0.6 

500 328 
600 320 
4-00 3S5 
600 522 

:400 72'3 
5·.)0 449 

28 
25 
30 
31 
37 
18 

4 -i.0 
5 -10 
5 -10 
4 -10 
4 -10 
4 -10 

v CR MN FC: CO N! CU ZN AS SE ~O AG CD SN SB TE W PB BI U liiT 

WT '/. WT ~ REMARKS 
+10 SAND 
-1 -1 
-1 -l 
-1 -1 
-1 -1 
-1 -1 
-l -! 
-1 -1 
-1 -1 
3 94 

24 67 
10 86 
28 65 
-1 -1 
42 53 
55 36 

-1 -l 

P8 BI u 

23 -2 36.0 6.: 
18 -2 30.0 2.9 
19 -2 43.0 5.9 
15 -2 33.0 5.0 
15 -2 30.0 -4.0 
10 -2 13.0 0.9 

wT ~SSAY 

g/kg 'H~IG.-fi 

2 4:. BO 
11 33. 80 
~9 105.00 
18 121. 00 
17 92.SO 
25 60.80 

SAM~LE 

i\JJ:i1BC:J 
~3844R 

1702: 
17023 
:7025 
17025 
i7028 
1702'3 
17030 
17031 
17032 
17033 

AU 
PPB '/. 

1ao 790 s.e. 
130 620 4.2 
140 730 4.6 
130 590 4.2 
130 400 3.1 
110 400 3.1 

g/kg 
5'3. 6 

j 51.5 
3 42.5 

~AGNEiIC HEAVY ~INERAL CONCENTRATE (PP~l 

SA.~PLC: 

N.JMBER 
13857 

SAl'!PLE 
i'lJMBCR 
13857 

4 -0.5 -1 5 18 -1 
3 

~30 

170 
190 
180 
~00 

37 70 63 160 
26 53 33 100 
30 59 38 lLO 
24 50 33 :oo 
20 43 35 64 
21 40 34 61 
27 51 45 76 

2 -1 
7 -1 
5 -1 

2 -0.5 -1 
2 -0.5 -1 
2 -C.5 -1 
l -0.5 

12 -l 
2 -1 

-1 

-1 24 -1 SAfli:JLE 
:\i.iif.BE~ 

~7030 

1703: 
17032 
17033 

;iJGO ;:02 CR NI CU Z~ SE 110 AG ?B 

-1 
-1 
-1 
-1 

l 
1 

-1 

97 
110 
120 
150 
170 
160 

110 600 4.1 
13-0 630 .It. 5 
120 760 5.4 
140 890 6. 6 
!BO 1000 7. 0 

30 49 56 82 
36 64 54 130 
43 75 79 150 
47 86 90 160 

5 -· 
2 -1 
2 -l 

3 -1 
-1 
-1 

1 -1 
1 3 

1 -0.5 -1 
1 -0. s -1 
2 -0.5 -1 
3 -o.s -1 
4 -0.5 
6 -o.s 

-l 
-1 

1 -1 
2 -l 
2 -1 
2 -1 
2 -1 
2 -1 

-1 -1 21 -1 
-1 1 19 -l 
-1 -1 16 -1 
-1 -1 15 -1 
-1 -1 16 -1 
-1 1 17 -1 
-1 6 18 -1 
-1 2 20 
-1 2 21 -1 

"7 .., 
i:. •• ( 

86.3 
42.0 

2 69.4 
2 47.1 
2 94.B 

'/. 1. 
:. 700 ~.30 :400 200 37 1:-0 • 
:.7CO l.:O ~700 220 39 120 -~ 

1. 700 1.10 1700 230 47 110 -1 
l.700 0.92 !500 230 83 110 -1 

BEDROCK ~YSIS <PPM) 

AU SB AS BA BR CD CE CS C~ CO EU HF IR FE LA LU MO NI RB SM SC SE AGR NA TA IE TB TH SN W U YB ZNR ZR 
PPB 1. .,. 

-10 -0.2 -1.3 4000 0.0 2 24S.O 0.0 180 23 0 2 -50 5.2 133 o.o 94 140 0.00 o.o -6 -3 2.30 -8.0 -10 0.0 3.2 -10 -2 -1.2 0 100 0 

BEDROCK ANALYSIS (PPM! CONTI~ED 

CU PB ZN MN AG SNR LI BE C02 NA 1116 11.. SI02 S CL K CA FED NIR S~ NB MOR BAR TAR BI LOI FE 
j ~ ~ ~ ~ 

100 21 150 1000 3.0 0 14 3 0.72 28000 27000 s.o.. 53.7 o.oo lSO 59000 52000 3.1 -350 2600 7 -4 4000 -2. 8 -2 1. 70 55000 

145 

-1 -0.5 14 
-1 -0.5 10 
-! -0.5 10 
2 -0.5 6 

~T 

g/kg 
3. i 
4.9 
7.2 
5.3 

Appendix 8-34C. 
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Appendix 8-35A. DRILL HOLE SUMMARY SHEET 

ID ENT IF I CATION 

DNR Drill Hole Number OB-208 
~~~~~~~~~ 

Drilling Completion Date 12/10/85 

LOCATION (see map at right) 

S-T-R SE!-SWz-27-62N-20W 

County St. Louis 

Quadrangle Meadowbrook 7.5 

Regional Survey Area Orr 
~~-----------------

HOLE PARAMETERS 

Surface Elevation 1298 ft. 

Total Depth 122 ft. 
--~~~~~~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock ll85 ft. 

Drilling Method Rotasonic 
~-------------------------

Sample Diameter 3.5 inch 
~-,------------------------

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 

..., 

"' ~ 

w ) ~;._ ~ ·-~~T . :. 
I I .,_~ -- .... -...,_ _ _.. ...;:::-- • .,. - -- ........ •· ....... ... 

( I ;i:~~~ :~;;_~:--~ ;~ -~~- " - •' 
- ~ - · ..... ·- • .. ·· 8 T U ... R .;-:-;:CZ~~-- . .::: .:-::-.;. ,: -- .. -~ 

- ·- - ...... .Jo , ..... - - - .... • 2 7- .... -· ... ·-·· ........ ._ ... : ' ~ ..... . .... 2.t.-- - .oj,. ~ • • • • .... 

~~l~~~i~I~~ _=i~\: -~: :. 
OB-20,g~ ~~ "" -- ·-· ';.pa;: iJ01~::..::~..::.!~~:;;:;:...~=;:~~~:"'}:~==::::=~~l 

~IJ •-.., .... 

-:-

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tat ion Available Tested Samples 

0-1 Organic Sediments 
1-113 Rainy Lobe G A,B,C A = Au,As 

Gl. Drift B = As 
113-122 Bedrock G I 

A = -63 microns fraction E = Skeletonized Grab Sample H = Thin Section 
B = Heavy Minerals, Nonmag in Core Box I = (Bedrock or Drift) 
C = Heavy Minerals, Mag F = Interval Cuttings in Bucket Split of "Wholerock" 
D = Sluice Box Composite G = Core Sample 

BEDROCK 

Principal Rock Type: Quartz-Biotite Schist w/Ptygmatic Quartz Veins 

Thin Section Description: 

146 

stWLE 
ti). 

WEIGHT (KG.NET) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBmDEN DR Ill I~ IWW3E1'ENT LI t1 ITED LABCRA TOOY SAlfl..E LOO 

~IGHT (6MMS DRY) AU DESCRIPTIOO 
======i:::::========= =================== -~ =========== i:::::::::========: -= 

H. I. CCK CLAST ~TRIX 

---------- ======---== ==--== -= 
TABLE +10 TAil..E TABLE H. I. COOC. Nct4 00. CALC SIZE 

MAS Y.G. PPB 
1 S/U SD 

5PL IT OH PS FEED CCH: LIGHTS TOT Al HAS 

16840CP 7. 8 l. B 6.0 176.5 149.8 26.7 21.0 5.7 
-842CP 14.a 0.0 14.8 168.3 111.8 56.5 39.6 16.9 
-844CP 1i.9 o.o 17.9 369.0 265.4 103.6 77.9 25.7 
-846CP 20. 7 o.o 20:7 199.5 111.s es.o 6~.o 22.0 
-848CP 22.1) 0.0 22.0 131. 4 88.0 43.4 32.3 11.1 
-BSOCP 13.1 0.0 13.1 105.0 75.9 29. 1 22.6 6.5 
-852CP 16.6 0.0 16.6 145.7 124.8 20.9 15.9 5.0 

853 3.8 1. 9 1.9 73.5 66.0 7.5 6.2 1. 3 

0 
0 
0 
0 
0 
0 
0 
(I 

VIS 6R LS OT 

NA P BO 20 NA 
NA TR NA NA NA 
NA TR t~A NA Nii 
NA TR MA NA NA 
NA TR NA NA NA 
NA TR NA NA NA 
NA TR NA NA NA 
NA C 70 30 NA 

NA 
NA 
1 
1 

u y 
u y 
S F 
u y 
u y 
u y 
S F 
u y 

ST CY COLOO 

= 
SD CY 

'( y B B 
y '{ & B 
y y B B 
y y B B 
y y B B 
y y B B 
y y B B 
y y B B 

Cl.ASS 
rrar-=za:z 

TILL 
TILL 
SAND 
TILL 
TILL 
TILL 
SAND 
TILL 

17573R 5.2 1.3 3.9 93.7 47.2 46.5 43.0 3.5 0 NA P 40 60 NA 
NA 
NA u y Y Y 68 GB TILL 

6ClD a.ASS IF lCA TI~ 

VIS Hl.E En.D FRa1 SHAK I til TABLE AND P~ I~ 
tU1BER CF 6RAIHS 

ABBAAOCD I RRESllM Jn I CA TE OOH CALC V.6. 
SAa'fl.£ I PAi'fED :::..=-== ==--=== === HA6 ASSAY 

Y/N DIMTER THIO<NESS T p T p T P TOTAL 6HS PPB REHAAKS 

16840 N ND VISIBLE GOLD 

-842 N NO VISIBLE GOLD 

-844 N NO VISIBLE GOLD 

-846 N NO VISIBLE GOLD 

-848 N NO VISIBLE GOLD 

-850 N NO VISIBLE GOLD 

-852 N tll VISIBLE GOLD 

-853 N NO VISIBLE GOLD 

17573R N NO VISIBLE SOLD 



IN 0 MAS ttlC lC IN --63 MICRON lC IN ~ F~ l 

_Jt l° s~ ·~ ~ ·~ ·~~ ·~~ ·ti ·~ ·mo ·~~~ ·r '1 ·-: '\ollAG ~ 
:::::: ~::::: ;:::::: ~=:::: :::::: c::::: ·:::::: ·:::::: t::::: t::::: ~:::::E:::: t::::: ~::::: t::::: t::::: t::::: 
~----- i--··--- ..,. _____ !------ ·------ 1 .. _____ ; ______ :------ ·------ '.------ ~------ '------ ~----- ·------ :... _____ .,. _____ :..-----

~----- ·------ ,------ , ______ '.------ :------ ------ -----·· :.. _____ ?--··---- :------ ~-----1------ :------ ~----- !------ :------
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08-208 

LITIO..OOIC 0£SCRIPTION9 AND/OR REMARKS 

-~---·----.;" . . . . 

-I 

....; 

l 
_; 

-I 

~ :~::~:::~: ~::n:•::~rse, gravelly sa_nd __ _ 
-----.-----; ~ :: Mith silty zones, coarser frort1 27' to 28'. 

; 
1: :: (28. 0-30. Ol Fine sand, some pebbles. 

i: 
! : 

-----
.. · (30.0-32.0l Fine sand. I 

I 
I 

.; (32.0-36.0l Fine to medium sand. : ----------------: 
<36.0-3B.5l Fine sand. I 

I 
I 
I -----· 

Appendix 8-358. 
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_j !; 

~35 
-, 

-; 

;: -----------!: 
_l 

-=--------'-T··-··~-·---- 'l_________ ----------
:'\._) ...... _\.j (97.0-113. 0) Coarse c:obbly gravelly dirty 
C::; ;, .. 7.":::::_:"~ sandy ti 11, granitic: dark 1111tuorol'nc:s ., n1-!-i6:853 i ~ 

.J..- - ·-----·-· -· 
-· ! .,: .:.::: :;: .... -~: shistsJ. gneissn; 1oj-113 is cobble-rich; 
-------·~'. ·-.::.'.~ 103-lOt cobble?,, ijravel; 107-108 gravelly 

.... · ... :,.· ., .,,. : sand, ir.asned tu ... 
.. , ,-,c_ . 
.J..l_1,_1 

-i 

1.1iJ·.i38S1:i ~ -:! i--

·i 1c........._ __ ....., 
....... '-' .1. 3 B 5 :2 : I 

... •"":•t-f 

"""'1 
-1 

. .l..~I_:-:. 
....i 

: :'.~'.: :;::: ::~: :;~;: :~;: :1 
:~~·-· ·~ .... ~:'.' 

b_I;i~i 
::< >:: --

~< ::< (113.0-122.0l BEDROCI<; quartz-biotite schist 
::< ~< w/~Uut ic: auartz vein~ schene? oresent; 

~< ::< 11 2 1"IO core recover • 
>:: ::-~: 

::·:: :~·:: 

::-:: ::-:: 
·~ -------------------

-. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-: 



Sh."1PL.:: DH 
i'JJ\ll9Ea ~JllBER 

16839 208 
l6d40 208 
16840~ 200 
16a4: 208 
16842 208 
16842R 208 
16843 208 
16844 208 
Hi845 208 
15846 208 
16847 208 
16848 208 
~6649 209 
i.6550 208 
l6a5: 2oa 
:5852 208 
16653 208 
:3345~ 208 
~3Ei5~ 209 
:7:73 208 
:2552 208 

SAAPLE 
IN~rW~ 

l5-2Q 
20-25 
20-25 
25-31) 
30-35 
30-35 
40-45 
45-50 
50-55 
55-60 
65-70 
70-75 
75-BO 
80-65 
85-'30 
'30-95 
SB-103 
'38-:03 

:ca-:13 
::3-::9 

ST D G FORiY L£BAL 
DESC 

COUN7Y DRlFi 
iYPE 

ASSAY 
FTG 

5. S 0 SE-SW 27 62 20 SL 
5. S 0 SC:-SW 27 62 20 SL 
5.0 S 0 SE-SW 27 62 20 SL 
5. 5 G s~-s~ 27 62 20 SL 
5. S j SE-Sw 27 52 20 SL 
5.o s a s~-s~ 21 62 20 s~ 

5. S 0 SC:-Sw 27 62 20 SL 
5. s o s~-sw 21 62 20 SL 
5. S D SE-SW 27 62 20 SL 
5. S 0 ~-SW 27 62 20 SL 
5. S u SE-SW 27 62 20 SL 
5. S 0 SE-S~ 27 62 20 SL 
5. s a s~-sw 21 62 20 SL 
5. S 0 SE-SW 27 62 20 S~ 

5. S D SE-S~ 27 62 20 SL 
5. S 0 SE-S~ 27 62 20 SL 
5. S 0 SE-S~ 27 62 20 SL 
s. s o s~-s~ 27 52 20· SL 
5. S :J SE-SW 27 62 20 SL 
5.0 S 0 SE-S~ 27 62 20 S~ 

5.0 S 0 SE-Sw 27 62 20 SL 

RL. le. TO C. SAND 
aL. MED. TO C. SAND 15-25 
RL. ~ED. TD C. SAND 
RL. G1A.. SAND 
RL. F. iO V.F. SAJ>.D 25-35 
RL. F. iO V.r. SAM> 
RL. F. TO V. F. SAND 
RL. F. TD V.F. SAND 
RL. F. TO V.F. SAND 
RL. F. TO V.F. SAND 
RL. F. TO V.F. SAND 

40-50 

50-bO 

~L. F. TO V.F. SAND 65-75 
RL. F. 70 V.r. SAND 
R>... S~L 7Y SAM> 75-85 
~L. SIL"'.' 
~1... F. "."Li V.F. SANiJ s:H5 
~~. SANDY GV~. 7:L~ 98-103 
~~. SANDY G~L. T!LL 
P~E-wlSCONS!~ i!L~ 

P~E-~ISCCNSIN TILL 108-113 
3ED.1DCK 

GOLD WT (g) WT (g) WT !g) WT !g) WT(g) WT (g) WT ~ 
GRAINS Hie FEED +10FEED NO~ il1A6 -63uill -63FEcil -63w'll 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
0.0 7800.0 1800.0 21.0 5.7 50.S 6J1.0 8 

0 0 0 0 0 0 0 0 
-l.O -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -l 
0.0 14800.0 o.o 39.6 :6.3 21.6 1050.0 2 

0 0 0 0 0 0 0 0 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 

o. 0 17900. 0 o.o 77.9 25.7 22.5 1246.0 2 
-:.o -1.0 -1.0 -1.0 -~.o -1.0 -1.0 -1 
o.o 20700.0 o. 0 66. 0 22. 0 22. 5 136'3, 0 2 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -l 
o.o 22000.0 o.o 32.3 11.l 67.l 1577.0 4 

-l. 0 -1 •. 0 -1.0 -1.0 -1.0 -1.0 -1.0 -L 
0.0 13100.0 o.o ~2.5 6.5 51.0 1086.0 5 

-~.o -1.0 -:.o -1.0 -1.0 -1.0 -:.o -l 

wT % WT ~ ~E.~~ru<S 

+10 S~M> 

-1 -1 
23 69 SI(-63)•15-25 

0 0 

0 
0 

-i.. 

0 
-1 
0 

-l 

0 
-t 

-1 

98 Sl[-63J=25-35 
0 

98 SIC-631=40-50 
-1 

S8 SIC-63]=50-60 
-1 
'36 Si:C-63J=65-75 

0 95 SIC-63:=75-85 

o. 0 :56',)0. 0 o. 0 15. g 5. (l 57. 7 1187. 0 5 0 95 s l c -63 ~ =85-'35 
0.0 3BCO.O :900.0 6.2 1.3 ~3.a 253.0 7 50 43 
-~.o -1.0 -1.0 -1.0 -1.0 23.6 320.0 7 -l -1 

-1.0 -1.0 -1.0 -1.0 -1.0 24.7 329.0 8 -1 -1 
o.o 5200.0 1300.0 43.0 3.5 -1.0 -1.0 -1 25 -1 

-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

NO~~AGNETIC HEAVY MINERAL CONC£~TRATE !PPM) 

SA~.PLS 

NUMBER 
16840 
16842 
16844 
16846 

16848 
16850 

16852 
16853 
17573 

SA~PLE 

NUMBE1 
1384SR 
1385: 
16840 

AU 
~PB 

-1 

AU NA CE 
PPB '/. 
19 0.32 594 

200 0.30 1450 
120 0.22 991 

69 0.78 1020 
37 0.40 1000 
-5 0.29 1030 

52 0.23 1000 
40 0.38 660 
-5 0.48 300 

ca 

570 
860 
500 
480 

490 
750 

1100 
440 
350 

fliN FE 

10000 19.10 
12000 29.50 
11000 23.80 
8600 24.00 

8700 23.10 
'3000 27.00 

8200 26.00 
8500 23.50 
289 13.00 

CO NI 

98 97 
79 100 

210 270 
210 220 

220 220 
220 230 

240 260 
130 180 
100 120 

CU ZN ZN2 

63 130 0 
64 140 0 

170 160 0 
140 150 0 

170 160 0 
170 160 0 

280 160 0 
120 150 0 
66 400 15 

-63uM ANALYSIS (PPMl 

AS SE MO AG 002 SN SB 

23 -11 
32 -38 
78 -10 
87 -14 

110 -19 
76 22 

190 20 
61 -H 
8 -10 

8 -0.5 
11 -0.5 
10 -0. 5 
11 -0.5 

11 -0.5 
. 10 -0.5 

10 -o. 5 
10 -(>.5 
-2 -0.1 

0 -10 1.5 
0 -10 1.4 
0 -10 1.4 
0 -10 0.5 
0 -10 O.B 
0 -10 1.0 
0 -10 2.9 
0 -10 1.3 

-5 -aoo o.4 

V CR MN FE CO NI CU ZN AS SE r1l AG CD SN SB TE W PB BI U 

92 130 400 3. 1 
170 87 400 3.2 
110 170 650 4.6 

18 38 31 55 2 -1 

15 32 23 84 12 -l 

35 78 90 70 11 -1 

6 -0.5 -1 . 9 -1 
3 -0.5 -1 6 -1 
6 -0.5 -1 -1 

-1 
-1 
-1 

4 12 -1 -1 
-1 15 -1 2 

BA LA 

900 253 
-300 922 
500 646 
500 663 

900 607 
700 556 

1000 610 
700 ~7 

-100 140 

WT 
g/kg 
73.8 
7S.1 
80.0 

HF TA W 

39 6 -10 
140 2"2 -10 
110 13 -10 
100 13 -10 

130 9 -10 
110 '3 10 

140 -5 -10 
50 10 -10 
18 4 -12 

PB BI TH u 

41 -2 120.0 6.7 
61 -2 330.0 24.2 
40 -2 240.0 20.9 
27 -2 250. 0 23. 7 

32 -2 270.0 20.9 
30 -2 250.0 21.4 
44 2 270.0 17.8 
25 -2 160.0 14.4 
7 0 55.0 6.2 

WT ASSAY 
g/kg WEISHT 

3 16.70 
3 30.50 
4 59.GO 
3 50. 60 
1 17.20 
2 12.00 
1 12. 40 . 
2 s. 18 
8 32. 21 

mGNETIC HEAVY !II HERAL CONCENTRATE (PP/Ill 

16840R 
16842 
16842R 
16844 
16846 
!6848 
16850 
16852 
16853 

-1 
15 
0 

-1 
0 

13 
8 

-1 

0 160 0 o.o o o o so a -1 
35 66 80 61 25 -1 

5 -0.5 1 1 -1 0 
-1 

2 14 -1 -1 
2 0 0 0 o.o 

20.6 
SAMPLE 
NU~ER 

16840 
16842 
16852 
16853 

/1160 TI02 CR NI CU ZN SE MO AG PB 

-1 

110 140 520 5.1 
0 l30 0 0.0 

82 130 540 3.6 
89 140 630 4.~ 

63 '31 450 2. 7 
60 90 400 2.5 
73 100 440 3.0 
76 120 450 3.l 

0 0 0 67 14 1 
24 46 33 46 5 -1 
28 51 37 53 5 -1 

18 34 23 36 9 -1 
!7 32 21 37 3 -1 
20 41 28 42 3 -! 
l9 36 29 51 3 -1 

4 -0.5 -1 1 -1 
3 -0.5 -1 1 -l 
2 -0.5 1 -1 -1 
2 -0.5 -l 
2 -0.5 -1 
2 -0.5 
2 -0.5 -1 
6 -0.5 -! 

-1 -1 
-1 
-1 -1 

-1 -1 
1 -1 

0 
-1 
-1 
-l 
-1 

-1 

-1 

1 
1 

-1 

21 -1 1 
0 0 0 

12 -1 -1 
-1 14 -1 
-1 9 -1 -1 
-1 11 ~1 -1 

-1 iO -l -1 

2 12 -1 -l 

o.o 
18.1 
16. 4 
42.5 
47. 0 
48.6 
67.6 

149 

1o 
1.400 
1.000 
o. 710 
0.810 

1o 

3.30 2100 
4.00 1900 
1. 70 2400 
1. 70 1200 

140 31 310 -1 
130 25 360 -1 
210 36 370 -1 
160 100 290 1 

-1 o.s 24 
-1 o.s 30 
-1 -o.s -1 
-1 -o.s -1 

WT 
g/kg 
0.7 
1. 1 
0.3 
0.3 

Appendix 8-35C. 



••••••••••••••••••••••••••••••••••••••••••••••••• i. •;<•;:;;.<<).>:•' • 

BE.DROCK A~ALYSIS (PPM) 

SAMPLE AU SB AS BA BR CD CE cs CR ca EU HF IR FE LA LU MO 
JllJMBER PPB " 13852. -8 -o. 2 1. 3 0 o.o 0 59.1) o.o 310 28 0 3 -50 4.8 33 o.o 0 

BEDROC~ ANALYSIS (~PMl CONTI~~ED 

, SAMPLE cu PB ZN MN AG SNR L: BE CG2 NA MG AL 8102 s 
NU~.BER ~ ~ ~ 
13852 0 0 0 0 o.o 0 0 0 0.00 0 0 o.oo o.o o.oo 

ST 
D 

G 

= 
= 

LEGEND 

Sample interval length (feet) 
Drilling method for this hole: 
S = Rotasonic 
M = MLtd Rotary 
A = Air Rotary 
Area name: L = Little Fork 

0 = Orr 
FORTY = Forty acr~ location~ i.e. SE 1/4-NW1/4 
LEGAL DESC = Section-TownshipCN>-RangeCW> 
COUNTY: K = Koochiching . 

SL = St. Louis 
DRIFT TYPE: DML = Des Moines Lobe 

RL = Rainy Lobe 
ASSAY FTG = Assayed Footage Composite, 

for HMC or bedrock 
GOLD GRAINS = # of gold grains counted by ODM in 

Heavy Mineral Concentrate 
WT (g) HMC FEED ~ Feed weight (grams) for heavy 

mineral concentrate sample 

CL 

0 

WT (g) +10 FEED = Weight (grams> of +10 mesh in feed 
weight 

WT (g) NONMAG = Weight (grams> of nonmagnetic 
heavy mineral cone from feed 

WT (g) MAG = Weight <grams) of magnetic heavy 
mineral cone from feed 

WT (g) -63uM = Weight <grams> of -63 micron screen 
fraction 

WT (g) -63 FEED = Weight <grams> of feed for -63 
micron screening 

WT % -63uM = Wt% -63 micron fraction, dry screen 
from feed 

WT % +10 = WtX +10 mesh fraction from HMC f lowsheet 
WT i. SAND = Wti. by difference of -63um and +10 mesh 

NI 

0 

K 

. 0 

RB SM SC SE AGR NA TA TE iB TH SN w U YB ZNR ZR 
'/. 

0 o.oo o.o -5 -2 :..90 o.o 0 o.o 7.4 0 -3 2.5 0 100 0 

CA FED NIR SR ~B MOR BAR iAR BI LOI FE 
'/. '/. 

0 o.o -270 0 0 -3 540 -1. 4 0 o.oo 0 

REMARKS = SI Sample Interval of -63um 

WT g/kg = Weight of this fraction divided wt of 
feed in kg x 1000 

-1 (in Master File only) = Analysis not performed an 
this sample 

-2 (in Master Fil!~ nnly) = Not applica.ble ·for this 
sample 

Sa mp 1 e Numb el'" Su f ·f i ~{ ( €-:n: amp l e 18808R) 
R = Replicate split of same sample number 
S = An analytical standard sample: Lab result 
V = An analytical standard sample: certified 

values 
C = Recleaned the +lOM fraction that was found 

to contain silty-clay lumps 
A or B = Two separate samples if extremely large 

sample wt~ i.e. mudpit 
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Appendix 8-36A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number ~-O_B_-_2_09 __ ~~~~~ 

Drilling Completion Date 12/11/85 

LOCATION (see map at right) 

S-T-R NE!-SEz-16-63N-20W 

County St. Louis 

Quadrangle ~-G_h_e_e_n~N __ .~_1_. __ 7_._5~----~----~~ 

Regional Survey Area ~-O_r_r~~~~~~~~-

HOLE PARAMETERS 

Surf ace Elevation ~-1_3_4_6~f_t_. ______ ~-------

Total Depth 113 ft. 

Elevation, Top of 
Precambrian Bedrock ~-1_2_4_l __ f_t __ • __ ~------~ 

Drilling Method ___ R_o_t_a_s_o_n_1_·c------------~~ 

Sample Diameter ~-3_._S~i_n_c_h ____ ~~~------~ 

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 

0 

16 

A· L L 

~390 

l.Jso 

I 
l/]52 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-1 
1-39.5 

39.5-105 

105-113 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

G 

G,H 

Subsamples 
Tested 

A,B,C 

I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Significant 
Geo chem 
Samples 

B 

H 
I 

Au,Co,Se 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Layered Hornblende-Biotite Schist/Gneiss at 107-111.5 ft., 
Biotite Schist (Metagraywacke) at 111.5-113 ft, with veins of Meta-granite or Quartz 
Syenite (Monzonite?) 

Thin Section Description: (By T. Boerboom, MGS) #13861 at 107 ft. Layered 
hornblende-biotite schist/gneiss. Estimated mode overall rock (volume%): Hornblende, 5; 
Biotite (green-brown), 16;Plagioclase, 23; Orthoclase, 30; Quartz, 23; Apatite, l; Sphene, 
1; Epidote, l; Opaques, Tr; Chlorite, Tr. Rock consists of two rnineralogically and 
texturally distinct layer types. One layer is more hornblende-poor, biotite-rich, finer 
grained and equigranular than the other. The coarser grained portion contains grains (up 
to 2 mm) of perthitic or tartan-twinned orthoclase which are apparently remnants of a 
primary igneous rock, such as granodiorite or quartz monzonite. The fine-grained layer 
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apparently lacks orthoclase (would need stain), contains abundant biotite, and has 
an even grain size suggesting a protolith of pelitic sediment. Foliation is parallel 
to the mineralogical layering. Hornblende-rich portion is possibly similar to #13862. 

Ul3862 at 109.5 ft. Meta-granite or quartz syenite (rnonzonite?). Estimated mode 
(volume%): Orthoclase, 50; Plagioclase, 14; Quartz, 10; Biotite (green), 17; Hornblende 
2; Epidote, 5; Sphene, 1 or more; Apatite, 1 or less; Zircon, Tr. Relatively low in 
quartz, rich in K-feldspar. Heavily recrystallized rock contains abundant 1 to 3 mm 
K-feldspar crystals and feldspar-quartz porphyroclasts in a finer-grained, granoblastic, 
biotite-rich matrix. Individual tabular feldspar crystals are compositionally zoned. 
The volume of plagioclase is questionable, but seems low; staining would be necessary 
to determine. K-feldspar is grid-twinned and perthitic. 

#13863 at 112.5 ft, Biotite schist (metagraywacke). Estimated mode (volume%): 
Biotite (green), 13; Chlorite, 12; Feldspar, 45; Quartz, 30; Epidote, Tr; Opaques, Tr; 
Zeolite, Tr. On a macroscopic scale the rock consists of alternating light and dark 
layers, 1 cm or less in thickness. On a microscopic scale, each of the light-colored 
layers has a zeolite veinlet at the center, and along each side of the veinlet the 
feldspar is heavily sericitized and the biotite converted to chlorite. Feldspar 
composition is questionable, but the refractive index (n less than quartz) and lack 
of twinning indicate that it is albite. 

H MINERAL C ATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnDEN DR!LLilll ~ Ul11TED LABORATORY !Wf'lE LOO 

SNfl'l£ !EIGHT 11<6, WET) WE l GHT I 6AAl1S DRY) AU DESCRIPTION Cl.ASS 
00. ~==~~~~~;a~ 

H. I. CCH: CLAST HATRIX 
===== =====---== 

TABLE +10 TAfli TABLE 11. I. C()I{:. NON 00. CALC SIZE '!. S/U SD ST CY COLOR 
SPU T OiIPS FEED CCH: LIGHTS TOTAL MAS MAS V.G. PPB ==----~ 

VIS SR LS OT SD CY 

16878«7 14.3 O.b 13. 7 177.B 153,9 23. 9 18. l 5.0 0 NA p 40 bO NA NA u y y y B D lILL 
~ 13. 4 0.4 13.0 261. 7 245,9 15.0 12, 7 3.1 0 HA p 30 70 NA HA u '( '( y B ll TIU. 
-882CP 12.6 4.3 0.3 148, 9 125,9 23.0 19.2 3.B I 151 p 60 40 HA HA u v y y B B TILL 

-ea:s 5.4 2,4 3.0 79.4 67.8 11.6 u 2,0 0 NA p 70 30 NA NA u v y y B B mt 
-885CP8,2 3,5 u 97,0 75.8 21.2 17. 7 3.5 3 269 p 80 20 NA NA u y y '( B B TILL 
-fl& 9.3 LS 7.B 132.9 !03,6 29.3 24.b 4, 7 0 NA p 80 20 HA NA u v y y B ll TILL 
-887 b.5 3, 4 3.1 101.3 87.4 13.9 11.2 2.7 0 NA p BO 20 Nfl NA u y v v B B TILL 

6llll Cl.A$ I FICA TICJI 

VIS I IU WJ> FRlJ1 SHAl<Ull TABLE AND P~ I Ill 
Nll1BfJI Cf GRAINS 

ABBAADED IRRESll.AR DELICATE OOH CALC Y.G. 

SAlfl.E I PA»IED c.=-:7 ~--- ... ==== HAG ASSAY 

V/H DIAIUER THICl<N£SS p p P TOTAL 6XS PPB RfMMKS 

16078 M 00 VISIBLE SClD 

-aso M NJ VISIBLE GClD 

-682 N 100 x 150 25 c 

TOT PL 19.2 151 

-BBS y 50 x 75 13 c EST. 10% PYRITE 

100 x 100 20 c 200 Flt£ (50 HICR1Hil 

100 x 150 25 c HAACASITE IGLOBU..ARI 

TOTAL 3 17. 7 269 

-886 N 00 V!Slfti SOLD 

-687 M NO VISJElE 6!l.D 
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SU!t1ARY OF G. MEYER LOG OB-209, ROTASONIC CORE 
C IN NON MAG HfltC J C IN -63 MICRON H IN MAG FRAC 

209 
He 

AE !R~J 
(FEm t INDICAT~~ LITHOLOGY Appendix 8-368. LITHOLOGIC DESCRIPTIONS AND/OR REMARKS 

·-JDES t-ino ]l lNES cc::::-J I 
_j----r----··i;;~=::.~1----------------------------------------- I 
-l i I ! (0.0-1.0) Organic sedienh. : 
-·I I 1=:-.:::::::::::::::::::1------------------------------------------------1 

.. -1 I t::=:.:::=4'.'.=@ ( 1. 0-2. 0) Clay, black, organic rich. ! 
-1 I ~===~=~-::::r--------------------------------~------------, 
I I ~§;~l (2.0-4.0) Missing. : 

·1 n _J I ~~s=~i-(4:-0=7~)-ci;;-;ith-~;;i~~1tt;i;;iii _______ ! 
..i..•-• -1 I t:~~=J iaminae in ':IPJler part. Silt content : 

-I I t:::::::::...;..::::::7:::-;I increases l'nth depth. : 

~ I !=E';B::t:~:t~(7~5:1~si-V~;~;ci-~i~v;-;ith-~1;;~-;i1t~-----: 
15 -:1 I t::-7:-:::::-:-:.:::-:-:.:1 2._..3 varve couplets per inch. Very fine sandy ! 

~ I ~~~~~~..!~.:!_!~~-:~~=~~:~:: ______________ ~---------: 
-l I ~~~ (18.5-22.0) Clay, d~rk gray ~ith thin : 

20 --l I ~~;-=--==--E4 laminae of clayey i.nlt, granite pebble at ! 
-! I ~=- I 20. 51 

• I 

--i I e~-=--·-=-=! : 

·-:· r.- ·-j I ~;;~~;~-(22~0:33~0)-L;k;-~1;~--~~;; i v;-;;~i-;;;d;ci-----; 
i::.i.:. ..-l I ~;?=:::::::§§ silt increases fro1 281 dowYt. ' i 

:2i Ci - ~ 
1 

-------------------------------------------___! :]E; -=i fu~~~~ (33. 0-39. 5l Clay, some bedding, gebble at l 
-~ e~~~~§.~~ 36.5', silt laminae from 331 to 34.5' and I 
--~ g?~~~~~~i increasing below 361 • Base of St. Louis l 

___: [~~~~b3XJ .t~~f.~J~~J: Sublobe. 1 

.::.1 u __ , : : : : . : : ; .------------------------------------------------1 
j j i j j • i j. (39. 5-52.0) Fine sand, biotite mica. : 

i :; : : ; : : ; · abundant, so~e m~diurn sand increasing with : 
i 1; : ; : ; : ; : depth, Top ot Rainy Lobe. : 

::: ~~~l~-1, , i i , '; I L-----------~-----------------J -i I ~:::::·:I (52.0-54.0> Mediu1 to coarse gravel I 
-1 I I : : : : :1 and silt layer at botto1. I 
-J I r--.-:-. ;...:-7-:-:·1--------------------------------: 

SE ·-i-··---r 1:: j: i j 1 j I (54.0-55.0) ~IK!iurn to coarse very fine I 
=~ I 1-:--.. :-·-:-~·-:-1 silty sand. I 
-l I i : . . . : ;--------~------------------------------------ l 
--i·--~·--·-,; ~· i · :1 (55,0-60.0) Dirty fine and r11edium sand. ! 1:;::1 Lt rb· H 8 ildl i: l ik:lt,1 • : I 

···::.:1--·-·-.. --. ,..,_, i . : --------------------=---------------------------: 

-I 

: : : i (60. 0-67. 0) . Coarse sand layer of large : 
-- :: pebbles at 64', coarse to very coarse sand ! 

E;S -·-;.----+--~·-·;: :: below pebbles. : 
. I 

I .. ' ·, t 

_ 1 I t·~::~:·:;::~c-;.~5~--=------~~=-=-0 ... ____ _,~c;n~~-=--=-=-=-------=------i 
·-! i (~~::g:g:g (67.0-73.0) Coarse sand and gravel; very : 

70 ·--:-·-·---·-·1---·-·--·j·q .. :;;: .. :;:·<;:=· 1 fine sand at 68' c:obbly sana and gravel to : 
~ --~: ~ ~Li::::~~:::~ .. -~~~~-~~:~~: ____ : ____________________________ -! 
~.6 :§: H d!~ I( l.J.J ~~.:.~~-l-i:d:-~j-1 (73, 0-74. 0) Fine sand. ! 

~1 C' -1 , ~.:~1"""'""""_,~..,....,-=_,.,... .... =-=-"""'"""""'"""""""""""""_,,_.,,,_,,__,,...,..,..,...=-----"""'"""' .... """"""".,,.,,...,.....,,,.,,..,....,....,,. I 
1 

""
1 -! 1 µ.i..i..~-1 (74.0-75.0) Cobbly fine to medi111'11 sand, : 

~ ! I : : : : : poorly sorted. : 
.. -1----·--i-·-·---t:=:: .;-,. ~~:;:::;~,--------------------------------------------1 

::: Cl 1: __ ~: r--, ! :;~: ::~;: ::~:: ::~:· ~~:s. ~~~~-~=~!_!~~=-:~-!~~-=~~~:------------! 
:1.68:8:3i! !riai i.::::C~::;;J;~! (76.0-78.0l Coarse sand firiing uc~ard to I 
-::i-·---·--1 -- 17;...-.. -... ;r./·:·:· ::! med i u111 sand. l 

--1 I I '"·.-..... ~ ........ \··.:;-----------------------------------------I 
:::r;:; ~ · ·> '.(~:·:::::::.::·~ W3. 0-8?. Ol V~ry coarse grave 11 y sand; . : 

~1 I h: .. ~.~ .. ~; ....... ~:i gravel u1 do11rnahd by bhek 11tamorpli1es. I 
-1 I "!' ·1 ~ ·1..: :~ I 

,..::J_.._.__~ i .....--. f..:: ... :-:-~<.>: 1,;::~----------------------------------------------1 
~30 J.1. 6 l8: :B 5 !I L;!J r': :::,.·~::-- .. ~:·i (82.0-95.0l Very cobbly gravelly sand, : 

-~·---·1 ~;r ... -·.:'i· .. -~~ ;./dirty, washed till (?), p09rly s9rhd, : 
-·l~L ~Da.J(lic ! l ~ ... __ ), .... ·\·-::! cobbles are dark rieh10rph1es, frne sand I 
-r -;--· F': :::7 :::::.:..:.: ~ (93-94' l. ! 
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-'·,-f!~-'~;~~-;k;~-~t'~'-·<l- - • 1t •••••••.••••••••••••••••••••••••••••• "' ., • ,,, ••••• 

l _____ ,l[I_ ---- ·--1---~-·---·--1r··-- --- --·-- --~-------·- ---ij·---·-E----~ .. r--·---.-~-1 ·---·-1 -- -1 . ,m_, __ _ 
I---·-- ·-- ----·- ·---:r:=:-- --·--- --- --· s /C '9 R.)- .1010 -·-- ·--·- ··---- ------ -----, -·---- ---- ·---·-1 
i : ::::I :: -:::: ::: t:::: ::::: ·::: ::_ . -:::--::-m: __ ::ii::-::-.::. I ·:::I ::: i ::::: c:::::: :::::I ::::: .. ::: ::::I !~1----- i.1. ~-·- ----1 I ·---t---- ·-----B---- I ___ ft:::~ ml----- I~----·--- .i·---1----- >----1~~~ ~ ----- . --- ~----1 
1! 11--1 I m~ - ~-,-- -J:.:=:-4'·--1.--tB--fll --L---4--t;;;J.___ . -~~--1 
1~rn---- ----· n11------11i!R---1a1 ---- ----- •1!tl1r--- ··--.Jll::.::.::::-=-~..::.::.::.:.Jll.=.=.~.;--1 --- 111---- ~---- - 11111•111------ 111m11MJ111 au---- ~11-----1 
ill1~- ... -- ia11t·· - tt·· ·--- ... - - awi---·- t-·---·-111fJ!t-- - it- ·1:s: / c JL '!1112~- .i.10 s 1·-·· ill~i---- 111t---·- t----- i11t1111•1111111- - --- ,,•~Ill iWt---- m~· -- -- 1 

i~i1-·--- dint-- ~1r·- --·- :11111~11-·- i11--·-- f----- •--- 111111---11r.......-.1r""--;111 .......... ..., .... :1~nr·-·- ~~11·-··-11t----· r--·-- - ~•mir----- 111•1~ nnr·---- ~~-·-·--1 

~11c.:::.::.:..1•1ic:.::.c.:::.:..~11e.:..JJ1t::::.:::.:=..c::.::.:.:..11:.:.:..mJll[:.::J=.:::.:..c:=.:..1illi:.:::.:.:.::..11:.:::.:::.:..1.:=:111.- --·::..c.:.:.:::.:..1111001~:.::.:.:::..·.:..~111te11Jl:.:.::J1ll:.::-~:.:..1 

t--·---1----··- ~·-----r:i _____ L _____ L----- ~----- ~-----r------ ~----- L----- r---·--1------ ~----- L---·-- ~·----- ~----- L----- l------r-----·-1 
·----- r-- --- ,.. .. _ --- --- - -- 1------ ~ ---··- r---··-·· 1--·---- r-- --- ,-- --- ~--- -- ... - ---- t--·--- 1---- --1----- - 1- ----- 1--- --- L---·-- ~----- .--·-- --1 
----- J------1-·----- ------ l------1------1------1------ :------ t------ ~----- t------. ----- !------1------ ~-----1------ ~----- t------ ~-----1 

i- --·--- 1-- ----1--- --- 1--- --- 1------ 1------ ~ - ---- r- ---·- 1------ 1------ 1- ----- 1------ 1------ 1------1- ---- - 1- ---- - t-·----·- 1--- - --1------1---- --1 
1--.. ·-i---i---·t--· r--r---r-- r---~ I . I 

t::::: t::::: t::::: E:::: 1:::::: t::::: t::::: t::::: t::::: E:::: t::::: t::::: t::::: r:::::: t::::: r:::::: r:::::: f ::::: t::::: t:::::: I 
L _____ L-··--- l..-·---- '----··- ~-----· l..----- L----- L----- L----- L _____ L----- L----- l..----- L----- L----- L----- L----- L---·-- L----- l----- ! 
C i t t t ~ t I t t I· ~-t·---l---1- ~ ----- L _____ ----·- ----- ----- L----- ----- L-----1------ '------ L----- ----- ----- L----- L----- L, _____ ----- L---·-- L·----- L-----1 
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I- C' -i I L.: .. :...:. ~---;: I i 
.:l .:1 I I ~....... -:--:1,---------------------------------------1 

l.168:B:~;j1 l01 L_;_.~_:_: _ _:_1 (95.0-97.0) Medium sand grading up to fine I -.. :r---- 1 -- 1·:::..::: .. :::·<>1 sand by 96' I 
-1 I i 9:9: 9: 9: i----------:_------------------------: 

l00-+----~-----·-1{ .. 6·6·6 1 (97.0-99.5) Sravelly fine sand. : 
.=l__ I [ ·:_:. ·:::· ·:::· ·:::· ;-------------------------------------------: 

[!§.:'§:J~~5[Ji ~ t;~~·.!T~· .. ~:~.' (99. ~H02. Ol Dirty sandy cobbles and gravel. ! 
, 1 r' r ·1 . 'I-: ':r----------------------------------------------. 

··11-1c •• .=L_. __ . __ L_,_. ____ 1:;.;~.;;::~.2;1~1 (102.0-105.0) Gravelly sandy loam till, I 
.L 1_1._1 i-1----r---1 ::< ::< ::< ::< ~~~~~~!~L~~~~~=~-!~~~:-------------------1 

.- ----.1 ::< >:: I (105. 0-113.0) BEDROCK; 107-111. 5 layared I 

111
_
1
U.3:B631j I ::.:: ::-::! Hornblende-Biotih schist/Sneiss; 111.5-113 I 

· _ ·=1---- I::.;; ::< I biotite schist (a!!!h graywackel; at least 3 I 
·1 I I ::.:: ::<:! veins of Mehgranih or guartz syenih I 
::L __ ,_,J.._ ____ _J,,:;:;:__:;;;:_,_J (aonzonite?) such H at 109.5 (see 3 thin I 
-1 I I I section descriptions by T. S. BOERBOOM) • I 

1 .. 11:·-1 I i I I 
..l..•-1 

- I l I I 
----------------------------------------: 



SA,,.,~_:: DH 
\1.Jl«BE.~ NUl!IBE~ 

:6875 209 
15B76 209 

SA/llPL:: 3T D G :::ORTY LEGAL.. 
DESC 

COUNTY DRIFT 
TYPE 
DML CLAY: GLAC!AL LI< 
D~L CLAY: Gi..ACIAL LK 
RL. ~. 70 V.F. SAi\~ 

1~STER F!L£ 

ASSAY 
FTG 

BOLD WT Cg) WT (gl WT (gl WT (g) WTCg) WT (g) WT ~ 
GRAINS ~ FEED +10FED MJNMAG 1'1.A6 -63UJ'il -63FEED -63uM 

-1.0 -1.0 -1.0 -1.0 -1.0 45.7 696.0 7 
-1.0 -1.0 -1.0 -1.0 -1.0 22.8 765.0 3 
-1.0 -1.0 -1.0 -1.0 -1.0 61.1 533.0 !i ib877 209 

:6a7S 209 
l6B7S 209 
16880 209 
:68B: 209 
:caa2 209 
:6883 209 

INTERVAL 
30-35 
35-39.5 
45-50 
50-55 
55-60 

5. S 0 NE-SE 16 63 20 SL 
4.5 S 0 1\£-5£ 16 63 20 SL 
5. 5 0 NE-SE ~6 63 20 SL 
s. s o ~-s~ !6 63 20 s~ 

5. S 0 ~E-SE 16 63 20 SL 
5. S 0 NE-SE i6 63 20 SL 
5, 5 0 NE-SE 16 63 20 SL 
3. S 0 NE-SE 16 63 20 Sb 
5. S 0 NE-SE 15 63 20 SL 
5, S 0 '.\it-SE !S 63 20 SL 

~-· ~ED. TO C. SAND 45-55 
RL. r. TO V.F. SA~D 

OaO 14300.0 600.0 18.1 S.S -l.O -1.0 
-1.0 -1.0 -1.0 -t.O -1.0 34.5 528.0 5 

60-65 
70-75 
75-78 
80-95 
85-90 
85-90 
S0-95 
95-:00 
100-105 

ffi.. GVL. SAND 55-65 o.o 134-00.0 400.0 12.7 3.1 23.6 576.0 4 
RL. GV!.... SAl\D -1.0 -1.0 -1.0 -1.0 -1.0 29.1 782.0 4 

16384 209 

~6. ,'!'\ED. TO C. SAND 70-78 
~L. GVL. SA~D B0-85 
~:... GVL. S;\ND 

1.0 12600.0 4300.0 19.2 3.9 -1.0 -1.0 
o.o 5400.0 2400.0 9.6 2.0 23.9 446.0 5 

-1.0 -1.0 -1.0 -1.0 -1.0 54.6 4~5.0 13 
:3846~ 203 5. 3 0 i-iC:-SC: ~5 63 20 SL R1... G\ii... SA~D -1.0 -1.0 -1.0 -1.0 -i.O 29.7 422.0 7 
16885 209 5. S 0 NE-5£ :6 63 20 SL 

5. S 0 ~E-SE 1S 63 20 S~ 

~. S 0 NE-5~ 16 63 20 s_ 
5.0 SJ ~~-SE i6 63 20 ~ 

:.o S G ~~-S~ ~6 63 20 S'"' 
4.5 SJ \C:-SC: :o 63 20 :~ 

R~. GVL. SAND 85-95 3.0 820Q,Q 3500.0 :7.7 3.5 54u9 34'3e0 15 
:&885 20S 
:S&S7 209 
~6.S87i 205 

R_. GVL. SA~D 95-:00 o.o 9300.0 1500.0 24.6 4.7 59.3 570.0 :o 
L SANDY G'J:... TlU. ~00-:05 

~~.· SA~DY GV~. ·•~-

o.o 6500.0 3400.0 ~:.2 2. 7 40.2 405.0 s 
0 0 0 0 0 0 .J G 

:3.3fi: 20S 
:2%2 209 
13253 20·3 

N·.;:t.i:C::i 
16873 
16880 

Au cs 

57 o. ~4 ~3:0 

-4C 0. 13 1030 
200 0.09 S07 
:10 o.:J a~s 

420 O.l: 707 
59 o.:5 755 

16882 
15883 
ifi28S 
lE685 
isa81 :20000 G.:3 10:0 

~::D~JCK 

8EDRCC:-\ 
:.5 SJ ~-SC: 16 63 20 SL S::DRCCi\ 

co l\ 

400 10000 23.20 310 2'30 250 160 
340 ::ooo 22.50 320 250 260 :60 
380 lO<XlO 23.70 420 330 280 150 
330 10000 2s.4o 460 330 ~co :30 
330 ·?J100 2s. au soo 320 2'30 :40 
330 ::ooo 23.50 490 350 300 :50 
350 9700 24.20 460 300 250 :30 

~P.GNE7:C ~EAVY ~I~ERAL CONCENTRAT~ (PP~l 

Ni.J3E:i '/. '/. 
16885 o.:ao ~.10 ~500 

15886 0.550 l. 70 1500 
15887 0.650 :. 70 13CO 

~: CU Z.'l s:: ·'110 AG ::JB WT 
g/kg 

:50 41 J20 -i -1 -0.5 8 0.4 
170 34 350 -1 -1 -0.5 4 0.5 
!50 44 300 -l 2 -0.5 10 0.4 

Z.~2 

0 
0 
0 
0 
0 
0 
0 

SA~RE 

NUM&E~ 

!3846i1 
:6875 
16875 
16877 
!6879 
15880 
16881 
16883 
16884 
16885 
16886 
16S87 
1688H 

AiJ 
~PB 

-1 

v CR MN FE co NI cu z~ ~s SE (!'.Q AG CD 

-1 

3 
-1 
-1 

-1 

-! 
-l 
-1 
-1 
0 

77 
99 

120 
58 
61 
67 
59 
71 
71 
67 
74 
82 
0 

'f, 

110 430 2. 7 
100 540 3.2 
120 580 3.9 
97 360 2.3 

110 390 2. 7 
110 400 2. a 
110 420 2. 7 
120 420 3.0 
120 510 3.0 
!20 480 2.9 
120 530 3.1 
130 550 J. 5 
100 0 o.o 

17 36 29 43 
20 38 24 70 
24 50 32 96 
17 31 21 45 
19 39 28 50 
19 38 29 52 
19 39 26 48 
23 43 30 55 
21 39 26 46 
22 39 2S 48 
24 39 26 44 
26 46 37 62 
0 0 0 DO 

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

-1 -1 
-1 
-1 

1 -1 
1 -1 
2 -1 

1 -o.s 
3 -0.5 
4 -0.5 
2 -0.5 
1 -0.5 
1 -0.5 
1 -0.5 
1 -0.5 

-l 
-1 

1 
1 

-1 -0.5 -1 
1 -0. 5 -1 
2 -o. 5 1 
1 -o. 5 1 
2 -o.s -1 

-1.0 -1.0 -1.0 -1.0 -1.0 -:.o -1.0 -l 

-l.O -L.0 -:.O -i.O -:.O -:.O -~.O -l 
-:.0 -1.0 -:.O -~.O -:.O -:.O -1.0 

AS s:: r.o AG AG2 Se 

20 2S 13 -C.5 
~3 -0.5 
11 -0.5 
:o -0.5 

0 -10 -0.8 
() -:o -0.9 
0 -10 -0. 7 
0 -:0 -0.G 
0 -10 0.7 
i) -:o -0.6 
I) -:o -0.9 

3Eioo 623 11 -J.0 
15 -:5 
15 
27 
~6 

-14 
-10 
-~4 

.. 
~.:. 

12 -0. 5 
3 -0. 5 

11 -0.5 

SN SB ~~ W PB 

9 -1 -1 -1 14 
-1 -1 -1 17 
-1 -1 -l 22 

-l -1 -! -1 20 
-1 -1 -1 15 
-1 -1 -1 19 
-1 -1 -1 20 

-1 -1 -1 1 ~B 

1 -1 -1 -1 18 
1 -1 -1 -1 16 
l -1 -1 3 18 

-1 -1 -1 9 20 
1 -1 0 9 0 

2500 433 
l~jO 406 
90i) 340 
:oo .347 
5GO 364 

-~400 .+30 

BI U \.IT 
g/kg 

-1 -1 68.0 
-1 2 65. 7 
-1 2 29.8 
-1 1~4.o 

-1 54.'3 
-1 41.0 
-1 2 37.2 
-1 -1 53. b 
-1 131. 6 
-1 -1 157. 3 
-1 104.0 
-1 1 86.5 
0 0 o.o 
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68 
64 
~s 

so 
58 
57 

6 -~I) 

8 10 

8 
...... 
.i:: 

30 
:o 

wT 'f. WT "/. 
+10 SAND 
-1 -1 

PB 

-1 -1 
-1 -1 
4 -1 

-1 

3 93 
-1 -1 

34 -1 
44 5i. 

43 
:5 
52 

-1 
-1 

4: 
74 
3·3 
0 

65 2 300.0 27.0 
52 -2 2~0.0 21.l 
75 2 220a0 1duC 
73 2 :90.0 ~B.6 

74 ~ :so.a :s.o 
75 2 ~80.0 15.4 
73 2 2~0.0 c8.S 

;,;-;- ~s,;.~y 

g/i\g ~c:3~T 
:3.50 
3.61 

2 :4.20 

::i :a.2,) 
•J 8. ~'j 

Appendix 8-36C. 



••• J • •• ,. '. •••••••••••••••••••••••••••••••••••••••• 1t' i,,, ••• ,, •••• 
BEDROCK A~ALYSIS (PJM) 

SAMPl..E AU SB AS BA BR CD ~t:' 
1., ... cs CR CO C:J HF H FE. LA LU ~0 NI RB S:'1 SC Se: AGR NA TA ,:, TB irl SN ~ J YB ZNR B 

NU~BE~ PPB '/. '/. 
13863 -a -0.2 -1.2 1300 o.o 1 82.0 o.o 2!0 17 0 3 -50 4.1 47 0.0 2 52 100 o.oo o.o -5 -2 2.90 -8.0 -10 o.o 7.4 -10 -2 2.0 0 100 0 

BEDROCK ANALYSIS (PP~) CONTlNUED 

SAMPLE cu PB Z.'4 MN AB SNR I 7 BE CCJ2 NA MS AL SI02 s CL K CA FED NIR SR NB MOR BRR TAR Bl LOI F:: L• 

NUMBER '/. 1. '/. " '/. 
13863 46 24 94 540 2.0 0 46 3 0.02 33000 16000 5.21 62.8 o.oo -50 21000 23000 3.5 -300 670 7 -3 1200 -2.6 -2 1.08 38000 
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Appendix 8-37 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-210 
~~~~~~~~~-

Dr i 11 in g Completion Date 12/8/85 

LOCATION (see map at right) 

S-T-R SWk-SEk-25-64N-21W 

County St. Louis 

Quadrangle ~-G_h_e_e_n~N-.W~·~7-.5~~~~~~~~ 

Regional Survey Area ~-O_r_r~~~~~~~-

HOLE PARAMETERS 

Surf ace Elevation 

54 ft. 

Elevation, Top of 
Precambrian Bedrock 

1367 ft. 

1318 ft. 
--~--~~~--~-----

Drilling Method ~-R_o_t_a_s_o_n_i_c ____ ~----~~ 

Sample Diameter __.~3_._S __ i_n_c_h ______ ~~----~ 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-21.S 

21.5-49 

49-54 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A -63 microns fraction 
B Heavy Minerals, Nonmag 
C Heavy Minerals, Mag 
D Sluice Box Composite 

BEDROCK 

E 

F 

G 

Library 
Samples Subsamples 

Available Tested 
G A,B,C 

G A,B,C 

G,H I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 

c 

Geo chem 
Samples 

Cu,Ni 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: (Quartz) Monzonite or Monzodiorite (Streckeisen classification) 

Thin Section Description: #13854 at 53 ft. (Quartz) monzonite or monzodiorite 
(Streckeisen classification). Estimated mode (volume%): Quartz, 6; Chlorite, 20; 
Plagioclase, 65; Orthoclase, 9; Pyrite, Tr; Apatite, Tr. Quartz-poor rock having 
plagioclase to alkali feldspar ratio of about 85:15. Primary mafic minerals are 
completely altered to chlorite, which is well aligned and wraps around primary feldspar 
grains. Plagioclase is moderately to heavily sericitized; microcline typically shows 
tartan twinning and is fresh. Veins of quartz and microcline cut rock parallel to 
foliation. 
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#13855 at 48 ft. pebble. Carbonaceous garnet-biotite schist (metapelite). Estimated mode 
(volume%): Quartz, 30; Feldspar (oligoclase), 50; Biotite, 18; Garnet (almandine), l; 
Graphitic material, less than 1; Apatite, Tr. Very clean and fresh rock consisting of 
0.1 to 0.5 mm polygonal quartz and feldspar (stain would be necessary to distinquish); 
stubby, well aligned biotite laths 0.5 mm long; garnets less than 1 mm across with 
sieve-textured cores and solid rims, pale yellow-orange in color. Carbonaceous material 
lines fractures, parallel to and at about 40° to foliation. (By T. Boerboom, MGS) 

HE Ml L NCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnDEN DRILLihG ~ LIMITED LABOOATORY SAHPLE LOO 

SArfllE WEIGHT «KS.WET) WEIGHT (GAAl'fS DRY) AU DESCR I PT I 00 CLASS 
NO. 

17013CP 
-017CP. 

-018 
-019 

-- :-.....::::.:::::.::.::::::.:::::.:::=:------ ~==== -----------
11. I. C(}lC CLAST MATRIX 

---------- ====::::::::=::::--=== ==--~==== --------
TABLE +10 TAEU TABLE H. I. CDNC. NOO NO. CALC SIZE 1. S/U SD ST CV COLM 
SPl IT CH I PS FEED cooc UGHTS TOTAL liA6 MAG V.6. PPB ----- = 

VJS SR LS OT SD CY 

20.3 o. 1 20.2 64.3 60.6 3.7 2.B 0.9 0 NA p !-0 70 TR 3 s F v v B B SAND 
24.0 5.8 18.2 226.0 137.5 88.5 02.7 5.8 2 27 p BO 20 NA NA u y y y GB BB TILL 
8.1 1.b 6.5 104.6 62.4 42.2 39.2 3.0 0 NA p 00 20 NA NA u v y v GB GB TILL 
6.4 2.4 4.0 87.5 58.1 29.4 27.6 1.8 0 NA p BO 20 NA NA u y y y GB SB TILL 

ABBAADED I RREGllM DEL I CA TE NON CALC V.6. 

SAl'9LE I PAtfED === ==---== === l'1AS ASSAY 
YIN DIAt'ETER THICKNESS T P T P T P TOTAL 6KS PPB R8'lARt<S 

17013 N NO VISIBLE GOlD 

-017 y 25 x 50 
100 x 125 

-018 Y NO VISIBLE BOLD 

-019 Y NO VISIBLE GC.lD 

8 c 
22 c 

TOT PL 2 82. 7 27 

EST. 20'/. PYRHE 

EST. 'lSI. PYRITE 

EST. 2SX PYRITE 



1",.·'.'-··;111 "11< 11, ·/a ·- 'ti ··~ ' • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
SUPfltARV OF 6. MEYER LOG OB-210, ROTASONIC CORE 
C IN ~N MAG HMC ] C IN -63 MlCROO l C IN MAG F~ l -63 ~N MAG MAG 

NON ~G j3 HMC 
A~~ A~ sE A~ AG~O A~~ A!~o A~'i° AA~ A~ Ai~ A~~~ A~ A~ A~ A~ AA~ A'~o ;io ;~ 

c::::~::T:::~~~T=:-=-=-c:::-:::-=-c:::-:::::r=:-=-c.-.::-:::-=-=-c:=::::r:::-:::-:::::::-c:::·:::. 1 .. -· _ :::-:::-c:::::::::::-c:-::-=:::-1 __ -· __ ~-1==-~:-c::::·:::T:::-:-.. -:-~=r:~:·:::·~:~:~~T~:::-:::~·:::-·i 
!_ - - -· - - L - ·- - -· - L - ·- ·- - - L .• - -· - - L - - ·- ·- - L - .• - - - L - ·- - - - L - -· - - ·- 1- ·- - - - - L ..... - - - 1- ·- - - - ·- L - - - ·- - '- ·- - - ·- - !.. - - - - -· I. - - - ·- - L - - - ·- - L - - - -· - L - ... _,,_ ·- !.. - - ·- ·- - I. ·- - - - ·- : 
1- - - ... - - J.. - ... - - ·- i- ·- - - - ... !- - -· - - - i- - - .• - - L - - - ... - !- - - - - - \.. - .• - - - L - - - - - \.. - - - - - ~ - - - - - ~ - -· -· -· - \.. - -· - - - 1- - .• - - - L ·- - - - - 1- - -· - - ·- 1- - -· - - - 1- .••. - - ... 1- - •. - - ... 1 .. -· - - - -· I 
I- - - ·- ... - !- - ·- ·- - - L - - - - - I- - - - - ... :.. -· - - ... - ~ - - - - - ~ ·- ·- - - - i- - - - - - !- - - ·- - - !- - ... - - - ~ ·- - - - - I-·- ... - - - I- - - - ·- - !-- - - - - - !- - - ·- - - ~ - - - - - i- - - - - - I- ... - - - .• l- - ·- - - ... !· - - - ·- .• ! 

:~:== ;- -·=-=~:·:~·~-=-:~.-.:-=··~~-~~~::=-:~:~~~~-~=:-=r.·~--=-::~=0~·=~~1-=~--=-·~=~=-=-~·:::-~·::~::-::~~.:-=-:=:-~~-=-~~==-~==-~:··i-·~-=~:·=-:~-~~~r-~-~~=T-=:-=~; 
r --... -- r- ·- - - - i ·- - ... - - I" - ... - - - r-· --·- - : ----- r - - - - - r - ·-- - - 1- ·- - - - r- - - - - r ·- -· --- r - - - - - !" - - - - - :- - - - - r - - - - - 1-- - - - r .. - - - ·- :- - ... - ·- ·- r - - - - - f' - - - -· - : 
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~ 
OB-210 

HMC I SOL~ SAAPLE GR N 
(FEET) - INDI~AT ~ LITHOLOGY LITHOLOGIC DESCRIPTIONS AND/OR REMARKS 

-·J :D :IE S t~~ iO ][ !N :E '.S ~~;:::-~~·::~ l _.r-· .. --.. -.. --T--.. --.. -.... ,-'.;::-::.:· .. ::.; ... ::.:!----------------------------------------------: 
--l : 1 .. <::-<:-<::-.. ;1 (0.0-10.0) Clayey till, pebbles and grains : 

_ -i ! ! ) .. :>· ::>·) are preient ~ut ~ot abundan~, pebbles are l 
b --J ! >:" ·<" .<" ... ;1 carbonate, 1nlt increases wHh depth. : 

~ l i + :~ :E t-----------------------------------------1 
·1r·1 .....:.:i i L>"·.;--.· .. : .. "..:1 <10.0-12.5) Silt to very fine sandy silt. : 

.~-· =l l ~~j~j:~------~--~---------~--------------~-------1 
..-- ~-----~-·-·--ki~~Qii:~~-~!~:~:!~:~~~:~L!~~=-~~~~:------------------i 
:1:::i ·;=i . 1 "'="" g2,§~~] (14.0-16.0l Silty clay. ! 

JJL '7' 112\uL :.3: 11 1~~1 t 1~11 r m1 j~ •. 111----------------------------------, 
-::r-·--·--1 ·-·- li!lllil\\i.li! Iii (16.0-21.5) Very fine silty sand, transition : 
-l ! 9111 l!l.li!I Ill zone at to~, elay beds froro 201 down. Base : 

2:CI .. -1 r:;-;:-~--, !!!I il!i\11!~1!1 of St. Louis Sublobe. ! 
-! I _H ti:tJ JI. !M '!it ! iW.Uli.UJ.LLilJ.L'-------------------------------------------- I 

-1 .... ----r--.. -- §j:=.=~gi::§ (21.5-23.0) Cla chan in to silt cla I 
:;----.. r r:=:;:.::::::=~ below 22. 5' ; RAYNv LOB~. g Y Y I 

·-:· c _.J I I:====:::::=::;--~-------------------------------------- I 
6·-1 --1 1 E-==::-=i (23.0-28.0) Silty clay and thin silt beds I 

• ... 1 I t:~::::=::::.:::=1 between 23' and 25. 59 c::lavey silt to very l 
-i I 17::;:::;:::;::·~ .. :-::::P. fine sand from 25. 5' to 281• I 

.-. - --1 ! !j [ l [ 1 [ [ [ I (28. 0-30. 0) Fine and very fine sand, few l 

. .:;U --1 .. ·----·-·""i·----·-~~-:::::-;~-::::?;"! pebbles at 30'. l 
-, I /( ·:1 ·~. ·1-.:. ::!------------------------------------------------I 
=~ i t<~::~:::.): 11)~ (30.0-36.0> Fine sand with granules and : 

,__[ ____ _,I.--, 1: :'·/~·:·-·::~! pebblesl grades to rned1um sand and gravel, l 
:·:!!=: .1.Jl ";(1 1'~-11.. "l 11121 ::;i; ... -· .... ;o::i'·~~:· :~ no cobb es, possible till (?) with abundant : ·-· ·-· .. -:r·-----I ~'u!J r~~~,~~~~~~:------------------------------------1 

... I i __ .. I: : : : :1 (36.0-40.0) Dense fine sand with medium to l 

.:1 [I -==t=--+_--·-h~+:;,:~:·:::: ~=~~~~~; _!~-~~~~ul:~:----------------1 
UL "'10.JL :BUI~ 19·9·9 .. :;;;:·1 !40.0-43.0) Pebbly fine to coarse sand; : 
-=1··---·- 1 ·;:::_, f·-"" .. ~"·a:·";;;;'I fewer pebbles frori 41. 59 , COMpact. I 

' --! I !j:i- ~;;)I i ( : : : : : !------------------------------------I 
.::'.!5 ~1---.::==-.-r·;::::.::;----·-1: : : : :1 (43.0-47.0l Fine sand, soMe coarse; coarsens : 

l.1L~l l\!!UL '9 !! ~JJ l~--~ .. ~I with deoth; gravelly sand by 45' \!Uth medium ! 
-'-·--- i r--. _,_r;.,.-... ~:.::~.) gravel; COfltpiCt, I 
=i== ::=J: J[.J• ~i i.T .-. ·!i_:-·" }------------------------------------: c::;n 1 _ .. ~ .....,!·--· .--· .. ·-i::-::"".::·::---1 <47.0-48.0l Cobbly.dirtvsandygravel1 ,. l 

'- - lll:. 39~111~1 i >:: ::-::i angular cobbles, till.(?~; PEBBCE at ~~; l 
-I i I::-:: ::< i carbonaceous garnet-b1ohte-quartz schist I 
-1 I I ::< ::.::i (111etapelite>; sulfide-bearing (see thin l 

cc ·-i-·-·----·1-------·1·---------! section description by T. S. BOERBOOM). I 
·-1 ·, .. • -r 1 t ;------------------------------------------------: = i ! I (40.0-49.0l Greenish rocky silt, broken rock : 

_f \ : ! or regol i th (?). l 
·-i I ! i------------~-----------~~-----------~-------1 

i:;1 .. ·1 ..... -J 1 : I (49.0-54.0l BEDROCK;MONZDNITE or l 
- ... -1 ! I I MONZODIORITE, weakly metamorphosed (see thin l 

-1 i I i section description by T. S. BOERBOOM). : 
:J : i [ : 

CC' __ ! I I : I 
Cl •, .. I --------------------------------------------1 

Appendix 8-378. 



SAMPLE 
:NiERVAL 
5-10 
~4-1B 

:8-23 
23-25 
25-3-0 
30-35 
30-35 
35-40 

ST D G FwR7Y LEGAL COUNTY D~ !FT ASSAY 
NiJ!llB~~ Ni.JMBE~ 

1701 i. 2~0 

170:2 2l.O 
170:3 210 
: 70>+ 2~0 

17015 210 
170i.6 210 
13847q 210 
17017 210 
17018 210 
17:):'3 210 

138:::5 21(1 
L3853 2~0 

13854 210 

AU 

40-45 
45-48 
48 
4'3-52 
::2-54 

\~ "1.Ei:~ 

17C',L3 
l IC.f/ 
17018 
i7GL3 

23 0.22 

SA1'!9:..E 
NL~E.i 

1z04n 
t70l3 
170t4 
17015 
r70t5 
l7C17 
t70lB 
17019 

-23 (i. 2'j 

P.U 

-1 

s: 0. 20 

v 

52 
73 
72 
58 

44 
45 
56 

....... -.. .::. 
:2·;o 
431 
582 
420 

DESC 
5. s o sw-s~ 25 64 21 SL 
4. S 0 SW-SE 25 64 21 SL 
5. s a Sw-SE 25 b4 21 SL 
2. S 0 SVl-SC: 25 64 21 SL 
5. s 0 Sw-Sc 25 54 2! SL 
5. s 0 sw-SE 25 64 21 SL 
5. S 0 SW-SE 25 54 21 SL 
s. s o s~-sE 25 64 21 SL 
J, S 0 SW-SE 25 54 21 SL 
3. s u sw-SE 25 64 2L SL 

-2.0 s o s~-sE 25 64 21 s~ 

3.0 S 0 S~-SE 25 64 21 SL 
2.0 so s~-s:: 2s S4 2: s~ 

370 
270 
2% 
2~0 

·3~00 :S.30 
.5000 27.50 
>+!)00 3:. 5<) 
~7000 24.60 

CJ 

38 
260 
330 
240 

;\j: 

320 
371) 
340 

TYPE 
DML. C~AYEY T!L1.. 
Dti:L C!..AY: GLACIAL LK 
DML. F. TO V.F. SAND 14-23 
~L. CLAY: BLACIAL LK 
R~. SILTY SAND 
R1... GVL. SAND 
Rt_, GVL. SAf\iD 
RL. r. TD V.F. SA~D 30-40 
~'-· fN~. SA~O 40-45 
RL. GV'-.. SA!\D 
PEBB~SS/30ULDERS 

Bt:JROC~ 

B~DRDC:{ 

Z\2 

50 :SC 

260 

0 
I) 
fl v 

i) 

45-48 

4'3-54 

-8 
80 

<0 

-~o 

-63u"1 ANALYSIS (PPMi 

r:. CO NI 

::o 320 2.1 
87 550 2.8 
98 4l0 2. 7 

110 390 2. 4 
120 
l~O 

i 10 
:20 

400 2.3 
430 2.4 
400 2.2 
400 2.3 

:s 
:a 
~a 

20 

20 
21 

33 .,. 
•. a 

35 
40 
43 
42 
40 
44 

cu ZN AS S~ 

24 39 
19 50 
22 54 
27 42 
28 42 
2'3 43 
27 38 
29 32 

2 
2 -1 
3 
2 -1 

3 

-l 

10 AG CD SN SB 

2 -0.5 
3 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
1 -0.5 
: -0.5 

-1 

-l. 
-1 

-l 

2 
2 -1 

-1 
-1 
-l 

-1 

GOLD ~T (g) WT \gl WT (g) WT (g) WT(g) WT (gl WT ~ wi ~ ~T ~ 

GRAINS HMC FEED +lOFEED NDN~AG MAG -63uM -63FEED -63uM +10 SAND 

,,,... 
.. u 

-1.0 -1.0 -l.O -1.0 -1.0 -1.0 -:.O -l -1 -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
0.0 20300.0 :OO.O 2.8 0.'3 45.8 S5'3,0 7 0 '33 

-:.o -1.0 -1.0 -~.o -1.0 26.2 377.o 1 -~ -1 
-1.Q -1.0 -1,Q -1.Q -1.0 23a5 908.0 3 -1 -1 
-!.O -1.0 -1.0 -1.0 ~1.0 63.5 945.0 7 -1 -1 
-:.O -1,0 -i.O -1.0 -1.0 50.2 l200.0 4 -1 -1 
2.0 24000.0 5800.0 82. 7 5.8 fB.9 542.0 5 24 71 
0.0 8:00.0 ioOO.O 39.2 3.0 29.4 529.0 6 20 74 
o.o 5400.0 2400.0 27.6 1.a 34.7 413.o a 38 54 

-LO -1.0 -1.0 -1.0 -1.0 -:.o -:.o -1 
-~. 0 -LO 
-:.o -:.o 

AG :S!G2 

-~.o 

-~. 0 

s:~ SB 

<.0 
-1. (I 

BA 

-1. 0 -LO -1. 0 -1 

-:. 0 • r. 
- ~. <) -1. 0 

9 -0.5 0 -:o 2. 4 700 
400 

-300 

777 
285 
359 

200 
d 
39 

: 1 20 
-~'J 

-2 230.0 

5 -(!. 5 
4 0.5 

0 
(\ 
v 

0 

-10 -0. 7 
-:o -(1, 7 
-~o -o.5 

-2 100.0 
-: .) 26 

:;oo -: ·) _:i 53. ~) 

~'.:).ARKS 

SR~~. BJULD~~ A~ 48 

;-· ~ 
\ . .h.Jd l 

,,.., . 
.. :::.. j, 

:;;-;- ASSAY 
g/ri.; tvEIG;...,. 

I) 3.33 
.:; SiJ. 80 

:t:AGNET1C HEAVY .~I\ErtAL CO,\lC~N7:iATE PP:'lil 

-1 
_, 

-1 
-1 

-1 -l 

-~ 

-1 -1 

-l -1 

J.3 

21 
i6 
20 
~7 

23 
:.6 

-1 
-1 

-1 

9/~.g 

41.8 
2 69.5 
2 6'3.5 

-1 25.S 
-1 

-1 
67.2 
45.0 
55.S 
84.0 

SA~~L~ ~GQ ~102 c~ N. cu z~ SE 
,lf..iif.B:::< 'ia '/. 

170:7 :.:oo ~.70 1500 370 240 200 
1701'3 1. 500 L 70 1600 450 300 1'30 

-1 -0.5 2 
-1 -0.5 2 

3~DROC.\ A.\AL..YS!S (J:J~) 

NUtt;B::R 
~3854 

13855 

SA:ii)J:..E 
\LJ.VBE~ 

:3854 
:3855 

AU SB AS BA BR CD c~ cs c~ co EU hr I1 FE ~A l_.J ~o ~i 

P~B ~ 

-9 -0.2 1.G o o.o o 2:4.o o.o 210 2s o 14 -so 4.5 102 o.o o o 
-G -0.1 -0.9 0 0.0 O 46.0 0.0 260 18 0 2 -50 3.5 29 0.0 0 O 

Cw PB Z~ ~N AG SNR ~! BE C02 

0 0 
0 0 

0 
0 

"/. 

0 0.0 0 0 0 o.oo 
0 o.o 0 0 0 0.00 

BEDROCK A~ALYSIS (fJ;J!"i) CONTINUED 

NA 

0 
0 

MG AL SIG2 S CL 
'/. 'I. 

0 o.oo o.o 0.00 
0 0.00 o.o 0.00 

0 
0 

K 

0 
0 

RB S~ SC SE AG~ ~A -p TE 7B ., SN W w YB Z~R 

'/. 
0 0.00 o.o -5 -2 ~. 70 0.0 0 o.o 5.8 0 -2 l. 7 0 :oo 
0 o.oo o.o -5 -2 2.0(1 0.0 0 o.o 4.0 0 -3 2.0 0 200 

CA FEO ~IR S~ NB "10R BAR TAR Bl LOI 
~ "/. 

0 o.o -330 
0 0.0 -2f>O 

0 0 -5 2300 -2.5 0 0.00 
0 0 -3 380 -1.9 0 0.00 
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Appendix S-38A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-211 
~~~~~~~~~~ 

Drilling Completion Date 12/7/85 

LOCATION (see map at right) 

S-T-R NW!-SE!-22-64N-20W 

~ 
'tj 

~ 
~ 

(

../.}) ti . 

-~· -·· - . e--r1. VJ /. 
. .·. - ·• : •• 1: . . . • \I_ . / 

.k ••• II - "· I" . 

County St. Louis 

Quadrangle Orr S. W. 7. 5 

Regional Survey Area Orr 
~~~~~~~~~~~-

HOLE PARAMETERS 

Surf ace Elevation 1316 ft. 

Total Depth 65 ft. 
~~--------~--------------

Elevation, Top of 
Precambrian Bedrock 1260 ft. 

Drilling Method 

Sample Diameter 

Rotasonic 

3.5 inch 

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 

w 

•I 

fin 
II 
II 
II~ 

o : I 30~9~_,,,___ ___ _ 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-1 Organic Sediments 
1-25 Des Moines Lobe 

Gl. Drift 
25-56 Rainy Lobe 

Gl. Drift 
56-65 Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples Subsamples 

Available Tested 

G A,B,C 

G A,B,C 

G,H I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Significant 
Geo chem 
Samples 

A = Zn,Mo 
B = Co,Ni,Cu,Bi 
C = Mo 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Principal Rock Type: Arnphibole Garnet Biotite Schist at 61.5 ft. and Garnet Sillimanite 
Biotite Schist 

Thin Section Description: #13868 at 61.5 ft. Arnphibole-garnet-biotite schist. Estimated 
mode (volume%): Garnet, 3; Hornblende and actinolite, l; Biotite, 4; Chlorite, l; 
Feldspar (dominantly sericite), 44; Quartz, 44; Opaques (pyrite+ Fe-oxides), l; Epidote 
(pseudomorphs), l; Sillimanite, l; Apatite, Tr; Tourmaline, Tr; Sphene (altered to 
leucoxene), Tr; Zircon, Tr. Assemblage has undergone late retrograde (very low 
temperature) metamorphism. Feldspar (presumably plagioclase) is altered to sericite (+ 
kaolinite?), and biotite is altered to chlorite. Very fine, fibrous sillimanite is 
present within altered feldspar. Arnphiboles consist of hornblende and actinolite. 
Garnets are pale orange to pink, irregular in shape, and contain abundant quartz 
inclusions (sieve-textured). Epidote(?) is altered to clay minerals plus chlorite. 160 

#13869 at 65 ft. Garnet-sillimanite-biotite schist. Estimated mode (volume %) : 
Plagioclase (albite-oligoclase), 40; Quartz, 27; Biotite, 22; Garnet, l; Sillimanite, 8; 
Chlorite, l; Apatite, Tr; Zircon, Tr; Tourmaline (schorl), Tr; Opaques (pyrite), 1. 
Garnets are very pale pinkish-yellow, subhedral, sieve-textured. Fibrous masses of 
sillimanite are associated with red-brown biotite which is locally retrograded to 
chlorite. The plagioclase is fresh and twinned, in contrast to the heavily sericitized 
plagioclase in the sample from 61.5' depth. The biotite foliation wraps gently around the 
garnets, but no well-developed pressure shadows or snowballs garnets are present. 
(By T. Boerboom, MGS) 

Sfd>LE ~ISHT <KS. WET> 
*1. 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBtJU>EN DR Ill I M3 ~ Llt1ITED LABOOA TOOY SAtRE LOO 

~I6HT <SRAHS DRY> AU DESCRIPTIOO 
---------- ==== ::::: 

t1. I. CCH: CLAST ~TRIX 

TABLE +10 TAa.E TABLE 
SPLIT CHIPS FEED COC 

16868 12.4 o.o 12.4 110.2 
-871 

-------~~~~-

H. I. COOC. HOO 
LIGHTS TOTN.. HAS 

t(), CN..C SIZE 
HAS V.G. PPB 

x 

VIS 6R LS OT 

::::::============== 
S/U SD ST CY COL.Cfi 

SD CY 

110.0 0.2 0.1 0.1 0 NA TR NA NA NA NA S F y y 8 B 

Cl.ASS 

SAND&a.AY 6.1 l. 9 4.2 149.1 132.4 16.7 12.6 4.1 0 NA C 30 70 NA NA U Y y y B 6Y TILL -872 12.8 5.5 7.3 204.1 180.0 24.1 14.3 9.8 l 345 P,C 20 80 NA NA U Y y y B 8 TILL -873 7.9 4.0 3.9 181. 9 156.3 25.o 1s,3 10.3 0 NA P 30 70 NA NA U V y y B B TILL -874 17.1 4.6 12.5 175.9 154.6 21.3 15.B 5.5 0 NA P, C 75 25 NA NA U Y V Y B B TILL 

6ClD CLASSIFICATION 

VIS UlI 60LD FR<J1 SIW< I NS TABLE AND P~ I tl1 
tUiBER Cf' SAAi NS 

ABBAADED I RR£6llM lil I CA TE tllH CALC V.6. 
SAtf>LE I PAtKD ==-=== ===---=; ;;::;.:;;:.= MS ASSAY 

Y/N DIMTER TIUCKNESS T p T p T P TOTAL 6HS PPB R81ARKS 

16868 N tll VISIBLE GCl.D 

-871 N tll VISIBLE 6Cl.D 

-872 N 150 x 150 29 c 

TOTAL 1 14.3 345 

-873 N 00 VISHU GCU 

-874 N 00 VISIBLE 6ClJ) 



SUrtlARY OF G. ~ER LOG OB-211, ROTASONIC CORE 

C IN OON MRS Hltt J C IN -63 MICR~ JC IN MAG FRAC 
OB-211 

1-K 
HMC I GOLD 

(FEETl S,PLE IN~~~~B~ LITHOLOGY LITHOLOOIC DESCRIPTIONS AND/OR REMARKS 

'']gJ~~~.-~~Q..!_~!!i~~~~j~r---------------~-----~-------------------------1 
-I ! §:::~::c:~:::::=I (0.0-1.0) Organic sedu1ents. , 
·-! ~=~::::::::=:.:-·-~----------------------------------------------1 

F,; .......... \ %2§=g:§§ (1. 0-12. 0) Clay, lake sedi11ents, gritty, feN I 
·-! ~t-:: ..... ::.:::g~-h:::g sand grains and carbonate pebbles. I 

rnj 111 I 
--! p;;. ., ' -·-;i_--------------------------------------1 
-·-! t:~~::: .. ~:Lj:;J (12.0-13.5) Loamy clay till (?). ! ..... , ~::~":!=!!:====!--------------------------------------------. 

1.5 --j ~l=~':~:i ( q. 5-~e. 5) qay, th~n bedded, w;th a few I :! i S.==:~~:=.:i thin silt laminae silt content increases I 
..... 1 l P.§:E::::§.§~:§J with depth. , I 
-1 I F~~I I 

s~=t .. _i.____._-f-_--J-;-...:.--;-.....:..:-:--:..-:: ........... -------------------------------------------1 
...=.:~7-;::-;-:~: ~~ F.2~~~2~8 qe.r25.0) .SILT; UNOXIDIZED; ~o clayry . ! 
LJL§..:f:~.!i!:..tl:.!1 ~~::~! ~:-...:.-:--:.:-:-_:.-:I !?llt, clay increases from 20.5 to 22, silt : 
I .--L....:.....---. c.:..:~-::-:-:::::-:-:::i rncreases 231 to 251• Base of St. Louus , 

·-::·c -=i---l~R~.1.1~~~!---~~~~~J Sublobe. ! 
.:... ,_, -1 I ! ! ! ! : ! ! ! ! 1---------------------------------------------- I 

-~ ! P1;~i~1;1 (25.0-30.0) Very fine sand. Top of Rainy Lobe. t 

:~: o -=l I !lli1l.1td---------------------------------------------! J I 1::::-:·:::::-~::::-·:-::::i (30.0-32.5) SILTY CLAY; UNOXIDIZED· loamy; l 
-·• : !+7=i·~=:=F-Tl some day, lower 6 incfles is silt loa111. : 

I I I: ; : : : ; : : ------------------------------------------- : 

:]5 _:1 ! 2;::~~~:±~H..:;i (32. 5-34.5) Very fine sand, quick, laminated : 

' :;---., ~ .--, ---~~(f-~~-~~~~-~-------------------------------------1 
~11:1 .~~~~:=~!.~~1 ... ~:~~·----~:::··::;~;;~~i~~j_{~;~~~~~~~~~~~~:-~~~~~-~~~~~~~~~~~-~:~~:~~----l 

i~t 6 H "l 2 !1 ff1 r\ )::: ... ~.:..,:1 (36.0-56.0) GRAVELLY, SANDY TILL; i 
-::::r-----1 - !> ::::--:~" . ....: '···~1 UNOXIDIZED; 36-46 loarny, some coos, noncak; : 
-l i !.,: .. ::::::·~.;~-::=::::::·; 40-41 dirty & lighte~ color; 46-52 1111ore ! 

.:::; E; -!-·--·---+---...,. ~· "? ·' ~-.: :~ c::obb 1 y • 5?-54 J110re. f mes, hard co111pact,; 1 

,..::L·----. i .---. v··-"< > 11>1 54-54. 5 silt and t 111, none ale; 54. 5-Sb I 
L!.1~§:.§_£.;J'.j! !ilt.~".! !< <?~~:._· _}! c::obbly & loamy. ! 

:: ;f ~~~~~~t_ _________________________________ I 
,_....L ; i ·:·:· ..... ·:-:· ..... i (56.0-65.0) BEDROCK; I 

f;I] ·i.:t3:B1!!J.:Gl1
1 

1 ···:·:··· .... ·I amphibole-garnet-biotite schist at 61.5; I 
-:=;·------.. --. I·:·:····:·:··'": garnet-si1Ii111anite-biotite schist at 65; I 

·--1 I i · · ::·:: · · ::-::! w/tr-1;. dissem sulfides; f!1ineralogy varies l 
! I 1 ·:·:· ·:·:· 1 on few cm scale (see 2 thin section , 
..... I i ......... i d . t . s b T. s. BOERBOOM) • : 

i:; 5 ·--·----·--"'--·--------'·L--.... :w __ !:~~:L:~~---L----------------------------1 

Appendix 8-388. 
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• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
AASTER FILE 

SAMPL;: DH 
NUl'IBER NUl!!BER 
16867 211 
16868 211 
t6865 2:1 
16870 211 
t6B71 211 
16872 2! 1 
16873 211 
16873~ 211 
16874 2!1 
16874~ 211 
13848R 211 
13868 211 

SAMPLE 
INTERVAL 
15-20 
20-25 
25-30 
30-35 
36-40 
40-45 
45-50 
45-50 
50-55 
50-55 
50-55 
56-65 

ST D G FORTY LEGAL 
DESC 

COUNTY DRIFT ASSAY 

S. S 0 NW-S~ 22 64 20 SL 
5. S 0 NW-SE 22 64 20 SL 
5. 5 a Nw-SE 22 64 20 SL 
5. S 0 Nw-SE 2.2 64 20 SL 
4. S 0 NW-SE 22 64 20 SL 
5. S 0 NW-SE 22 64 20 SL 
5. S 0 NW-SE 22 64 20 SL 
5.0 S 0 NW-SE 2"2 64 20 s~ 

5. S Q NW-SE 22 64 20 SL 
5.0 S 0 ~-SE 22 64 20 SL 
5. S 0 Nw-SE 22 64 20 SL 
9.0 S 0 i'M-SE 22 64 20 SL 

TYPE FTG 
DPtt.. CLAY: GLACIAL LI< 
DML. S!LT 20-25 
RL. ~. iD V.r. SAND 
~:... CLAY: GLAC !AL L:< 
RL. S~~DV GVL. TlLL 36-40 
RL. SANDY GVL. TILL 40-45 
RL. SANDY GVL. TILL 45-50 
RL. SANDY GVL. iILL 
RL. SANDY GVL. ilLL 50-55 
RL. SANDY GVL. :ILL 
RL. SANDY GVL. iILL 
BED~OCK 56-65 

GOLD WT (g) WT (g) WT (g) WT (g) Wi(~) WT (g) WT ~ 
GRAI~ ~ FEED +lOFEED NO~~~G MAG -63uM -63FEED -63uM 

-1.0 -1.0 -l.O -1.0 -1.0 -1.0 -1.0 -1 
o.o 12400.0 o.o 0.1 0.1 57.4 813.0 7 

-1.0 -1.0 -1.0 -1.0 -1.0 52.4 3~6.0 16 
-1.0 -1.0 -1.0 -1.0 -1.0 -:.o -1.0 -1 
0.0 6lCO.O 1900.0 12.6 4.l 33.5 404.0 8 
1.0 12800.0 5500.0 14.3 9.8 44.3 759.0 6 
o.o 7900.0 4000.0 15.3 l0.3 11.1 421.0 3 

0 0 0 0 0 0 0 0 
0.0 17100.0 4600.0 15.B 5.5 30.7 1151.0 3 

0 0 0 0 0 0 0 0 
-1.0 -1.0 -:.o -1.0 -1.0 27.6 890.0 3 
-1.0 -1. 0 -1.0 -1.0 -l.O -1.0 -!.O 

NON~~GNETIC HE.AVV ~I~ERAL CO~C~NT~TE (PPrl 

SA:i'.P,_:: 
M.itiiSE~ 

16868 
i.687: 
16872 
16873 
16674 

~Ll \A CE: 
~PB '/. 
-11 o. 07 602 
-40 o. 15 1!.30 
400 o. :2 1260 
to o. ~s ~010 

18 0.12 1010 

CR 

120 
280 
230 
200 
240 

i'tlN F:: CO NI C'J 

0 7. '31) 81 
6600 30.30 530 

0 0 
340 320 

8900 25. 70 620 410 400 
8600 29.60 600 360 360 
770Q 21. ~o s~o 340 380 

MAGNETIC HEAVY MINERAL CONCE.~TRAT~ (PPM) 

SAMPLE MGO TI02 CR 
NUMBER ~ ~ 

1bB72 0.450 1.10 530 
16873 0.360 1.00 520 
16874 0.480 1.70 560 

~I CU ZN SE MO AG PB ~i 

g/kg 
130 88 300 -1 !3 -0.5 16 0.8 
120 66 220 -1 7 -0.5 :6 1.3 
100 65 220 -1 13 -0.5 ~2 0.3 

Z~ ZN2 

0 0 
130 0 
140 0 
140 0 
!30 0 

AS s: i'iO AG A82 S~ S3 

12 -10 0 o.o 
15 -!9 14 -0.5 
23 -:1 25 -0.5 
2·3 -:a 12 -o. 5 
25 -:5 29 -0.5 

0 0 -0.3 
0 -!O -0.S 
0 -10 0.9 
1) -~o o. 9 
0 -10 0.8 

BA LA 

400 372 
1700 420 
3400 542 
5200 461 
2000 440 

-63uM ANALYSIS tPPJll) 

SAiftP:.E 
:iiLtf:BE:< 
l3S48R 
i6868 
16869 
1687: 
16872 
16873 
16873R 
16874 
16874R 

AU 
~PB 

-1 
-l 

2 

-2 
0 
1 
0 

V CR MN f"'-
C":. 

"f. 
120 210 530 4.4 
66 93 350 2.3 
67 100 380 2.5 
76 98 410 2. 7 
68 99 430 2.9 
92 150 490 3.8 
0 120 0 o.o 

110 190 500 4.1 
0 150 0 o.o 

CO :'J! Cu ZN AS Sf 

29 74 80 400 
15 30 19 48 
16 32 21 46 
20 36 25 69 
21 38 32 100 
28 61 79 580 
0 0 0 540 

28 67 64 320 
0 0 0 320 

5 -1 
2 2 
1 -1 

-1 -1 
1 -1 
4 -1 
4 -1 
4 1 
4 1 

MO AG CD SN SB 

14 -0.5 1 2 -1 
3 -0.5 -1 1 -1 

2 -o.s -1 1 -1 
3 -0.5 -1 1 -1 
3 -0.5 -1 1 -1 

10 -0.5 -1 2 -1 
9 -o.s -1 2 -1 

12 -o. 5 1 2 -1 
10 -o.s -1 2 -1 

r:: 

-1 
-1 
-1 
-1 
-1 
-1 
0 

-1 
0 

w PB BI 

5 10 -1 
-1 15 -1 
-1 14 -1 
1 18 -l 
3 20 -: 
B 21 -1 
a o o 
7 14 -1 
s 0 0 

·~ED~OCK ANALYSIS (PP~) 

u 

-1 

I!-,. 

i'ii 

g/~.g 

31.0 
-1 70.6 
-1 156.0 
-1 82.9 

58.4 
l 26.4 
0 o.o 

-1 26.7 
0 o.o 

- :~ /4 

4: -3 0 
80 10· -:o 
as 12 :so 
69 a 2eo 
63 8 240 

WT '/. WT '}. 
+10 SAND 
-l -1 

RE:i1ARKS 

0 93 
-1 
-1 -l 
31 61 
43 5~ 

51 46 
0 0 

27 70 
0 0 

-l -~ 

-~ 

~B BI T:-i 

·" v 

56 
4B 
86 
4'3 

0 :20. 0 
6 ~30.() 

6 1'30.0 
0 180. 1) 

4 : .'+Cl. (j 

\.I 

14.3 
~.j c::' 
I..~ • .I 

23.i 
2le ~ 
17.2 

1,; ASSAY 
;i~g ~E:G!·~-

0 o.:7 
2 S.22 

10.50 
2 i:.30 

1!.80 

SA1¥iPLE 
NUMBE~ 

13568 

AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB 5~ SC SE AGA NA TA i~ TB TH SN W U YB ZNa B 

SA~PLE 

Nl!l'l!BER 
1386a 

PPB % 
-7 -0. 2 -1.0 0 o.o 0 66.0 0.0 230 18 0 2 -50 3.5 30 o.o 0 0 

BEDROCK ANALYSIS (PPM) CONTINUED 

CU PB Z~ MN AS SNR LI BE C02 NA !iii AL SI02 S CL K 
'J, '/. '/. 

0 0 0 0 o.o 0 0 0 0.00 0 0 0.00 o.o o.oo 0 0 

~ 

0 o.oo o.o -5 -9 2.30 o.o 0 0.0 4.3 0 -3 1.8 0 -100 

CA FED NIR 
'J, 

0 o.o -270 

SR NB MOR BAR TAR BI LC! 

" 0 0 5 790 -2.0 0 o.oo 

162 

FE 

0 

0 
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Appendix 8-39A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-212 
--------------~~-

Dr i 11 in g Completion Date 12/9/85 

LOCATION (see map at right) 

S-T-& SE!-SE!-36-63N-21W 

County St. Louis 

Gheen N.W. 7.5 

Regional Survey Area Orr 
~~~~~~~~~~ 

HOLE PARAMETERS 

Surf ace Elevation 1291 ft. 

Total Depth ~-1_1_6 __ f_t_. __________________ ___ 

Elevation, Top of 
Precambrian Bedrock 1184 ft. ---------------------
Drilling Method 

Sample Diameter 

Rotasonic 

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 

Interval 
Feet 

0-1 
1-73.5 

73.5-107 

107-116 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A = -63 microns fraction 
B Heavy Minerals, Nonmag 
C Heavy Minerals, Mag 
D Sluice Box Composite 

BEDROCK 

Principal Rock Type: Syenite 

E 

F 
G 

Library 
Samples 

Available 

G 

G,H 

Skeletonized 
in Core Box 

Subsamples 
Tested 

A,B,C 

I 

Grab Sample 

Interval Cuttings in Bucket 
Core 

Significant 
Geo chem 
Samples 

A Au, Mo 
B Cu, Se 
c Mo 

H Thin Section 
I (Bedrock or Drift) 

Split of "Whole rock" 
Sample 

Thin Section Description: #13864 at 109.5 ft. Syenite. Estimated mode (volume%): 
Microcline, 76; Plagioclase, 20; Phyllosilicate alteration assemblage after hornblende, 3; 
Leucoxene pseudomorphs after sphene, 1; Quartz, Tr(?). Dominantly red-stained (hematite 
dust) anhedral gridiron-twinned microcline up to 2.5 cm across. Granular, clear and 
colorless plagioclase is present between microcline grains. Plagioclase tentatively 
identified as andesine, possibly some albite. No quartz positively identified. Many 
grains look like quartz, but upon very close inspection are seen to be plagioclase 
feldspar. Sphene is pseudomorphed by leucoxene. Radial groups of fine-grained 
phyllosilicate (stilpnomelane or biotite) plus chlorite and montmorillonite occur as 
pseudomorphs of primary hornblende. 163 

#13865 at 111 ft. Syenite. For mineral descriptions, see #13864. Mode also similar to 
#13864, except that plagioclase content in this sample may be slightly higher. The 
plagioclase is more definable as albite than in #13864. A (primary?) foliation is present 
in this sample which is defined by the pref erred orientations of tabular microcline 
crystals. (By T. Boerboom, MGS) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBUiD£N DRILLit-6 HAHA68'ENT LIHITED LABOOATORY !Wi'LE LOG 

SAtf>LE keIGHT (KS. WET) ~IGHT (6AAHS Dfm AU DESCRIPTION cuss 
hO. -- =--=========-======----- ======= ----------- =-----"" 

H. I. COC CLAST MATRIX 
==--=====--===--= ============== ===--=.====== 

TABLE +10 TA!l . .E TABLE H. I. CONC. Nell 00. CALC SIZE i. S/U SD ST CY COLOO 
SPt IT CH I PS FEED coc LIGHTS TOTAL HAS ttA6 V.G. PPB ====---== = 

VIS 6R LS OT SD CY 

16833 11. 7 4.5 .. ' I I .. 139.6 100.3 39.3 32.0 7.3 (I liA P/C 25 75 NA NA u y y y B B TILL 
-834 5 ., ... 2.3 2.9 63.5 37.9 25.6 22.7 2.9 0 NA P/C 1(1 90 NA N.~ u y y y oc DC TILL 
-835 4.4 2.3 2. 1 82.9 65.3 17.6 15.6 2.0 (I NA P/C 10 90 N.ll NA u y y y oc QC iILL 
-8~.6 4.9 1. 0 3.9 80.(1 50.4 29.6 25.3 4.3 0 NA p 15 85 NA NA u y y y oc DC TILL 
-837 9. (I 3.4 5.6 91.8 66.0 25.8 22.5 3.3 0 NA p 10 90 NA NA u y y y oc oc TILL 
-838 12 •. 3 .3. 8 8.5 159.3 149.5 9.8 7.7 2.1 0 NA B/P 0 100 NA NA u y y y oc oc TILL 

6(IJ) a.ASS IF I CA TI~ 

VISIBlE 00.Jl FRC11 SWV<I~ TABLE AND P~IN6 

ABBRADED IRR£6ll.AA D£l. I CA TE hON CALC V.B. 
SAlf>L£ I PtffED =-==== ======= === MAS ASSAY 

YIN DIAl'UER THID<NESS T p T p T P TOTAL SHS WB RfXMKS 

16833 N NO VISIBLE GOLD 

-834 N NO VISIBLE GOLD 

-835 N NO VISIBLE GULD 

-836 N NO VISJBLE GOLD 

-837 N NO VISIBLE .GOLD 

-838 N NO VISIBLE GOLD 

•• • a a a • • • • • • • • • • • • • &. • • & &. • • •· • • • • • •· &, •·;J••ii>·•,··• ,,a >,•; : •2, .. ;&,~;;,•;~1.~•·'i•::·:•;,~"&; 
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SUltlARV OF G. MEYER LOG OB-212, ROTASONIC CORE 
C IN NON MAG HMC ][ IN -63 MICROO JC IN MAG FIUt 

08-212 

LITHOLOGIC DESCRIPTIONS AND/OR REMARKS Appendix 8-398. 
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•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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SA:ViPLC: DH 
NU~BEN NUMBER 
16827 212 
1682B 212 
1682'3 212 

SAMPLE 
INTERVAL 
25-30 
30-35 
55-60 
60-65 
70-75 
75-80 
80-85 
85-90 
90-95 
S0-95 
95-98 
98-102 
102-107 
107-116 

~6B30. 212 
1683: 212 
16832 212 
16833 212 
16834 212 
16835 
l3849rt 212 
16836 
:6837 
:6838 
13864 

SAM PL~ 
NU:r.BE:~ 

16833 
16834 
~E,835 

16835 
16837 
16838 

212 
212 
212 
2l2 

AU NA CE 
~PB ~ 

-32 0.48 :470 
-40 0.51 2030 
-40 0.28 ~420 

-32 o. 45 1400 
-35 0.52 :740 
-33 0.27 1550 

SAMPLE 
NUifiB~:.i 

:3B49R 
16827 
1662'3 
16832 
16833 
16834 
16835 
16836 
16837 
16838 

AU 
?llB 

V CR 

-1 
-1 

12 
-1 

7 

31 

•;:) ... 

180 210 
140 110 
~60 120 
100 150 
110 150 
160 190 
~50 200 
150 230 
76 B5 
3'3 43 

MASTER FILE 
ST D G FORTY LEGAL COUNTY DRIFi ASSAY GOLD WT (g) WT (g) WT (g) wT (g) #T(g) ~T (g) wi ~ \.IT " WT 1' REMARKS 

DESC 
5. S 0 SE-SE 36 63 21 S~ 

5. S 0 SE-SE 36 63 21 SL 
5. S 0 Sc-SE 36 63 21 SL 
5. S 0 SE-SE 36 63 21 SL 
5. S 0 SE-SE 36 63 21 SL 
5. S 0 SE-SE 36 63 21 SL 
5. S 0 SE-SE 36 63 21 SL 
5. S 0 SE-SE 36 63 21 SL 
5. S 0 SE-SE 36 63 21 SL 
5. S 0 SE-SE 36 63 21 SL 
3. S 0 SE-SS 36 63 21 SL 
4. S 0 SE-SE 36 53 21 SL 
5. S 0 SE-SE 36 63 21 SL 
9.0 S u SE-SE 35 E3 21 SL 

CR 

270 
230 
250 
360 
260 
260 

MN FE 

5700 25.40 
4300 23.20 
4900 :9. 70 
5400 31.::0 
5200 2B.60 
4700 27.50 

CD 

110 
57 

110 
150 
89 

110 

TYPE FTG GRAINS HMC FEED +lOFEED NDNMAG fflAG -63uM -63FEED -63uM 
D~L CLAY: GLACIAL L~ -1.0 -1.0 -1.0 -1.0 -1.0 23.5 735.0 3 
D~L CLAY: GLAC:AL LK -1.0 -1.0 -1.0 -1.0 -1.0 -l.O -l.O -~ 

DML C~AY: GLPCIA~ LK -1.0 -1.0 -1.0 -1.0 -1.0 23.0 567.0 4 
DM~ CLAY: 3LACIAL L~ -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -~.O -~ 

DML CLAY: GLACIAL~~ -1.0 -1.0 -1.0 -1.0 -1.0 -:.O -~.O -1 
RL. CLAY: GLACIAL Ll{ -t.O -1.0 -1.0 -1.0 -t.O 27.~ 551.0 5 
RL. SANDY GVL. TILL 80-B5 0.0 11700.0 4500.0 32.0 7.3 28.8 969.0 3 
RL. SANDY GVL. TILL BS-90 0.0 5200.0 2300.0 22.7 2.9 35.4 387.0 9 
R;.., SANDY GVL. TILL 90-95 0. 0 4400. 0 2300. 0 15. G 2. 0 24. 2 202. 0 9 
RL. SRNDY GVL. TILL -1. 0 -1. 0 -1. 0 -1. 0 -1. 0 24. 6 2BL 0 9 
iL. SANDY GVi... TILL 95-98 O. 0 4900. 0 1000. 0 25. 3 4. 3 4.3. 4 3%. 0 i ~ 

?RE-WISCO~SIN TlL~ 98-102 0.0 9000.0 3400.0 22.5 3.3 24.4 591.0 4 
PRE-\oiISCONS~N r:u.. 102-107 o.o 12300.0 3800.0 7. 7 2.1 27.2 803.0 3 
BEDROCK 107-l26 -:.O -1.0 -:.O -1.0 -:.0 -~.O -1.0 

NI Cl.i 

:40 380 
79 200 

100 450 
i.30 1:0 
110 310 
120 490 

NGN:~AGNEi1C HEAVY :iiINERAL CONCE:~HGTE PPMi 

~BO 

:40 
:30 
:50 
161) 
150 

0 
0 
0 
0 
0 
0 

AS S£ 

-24 
8 -26 

43 
-~4 1b 

17 -24 
12 -12 

l!iO AG 

9 -0.5 
6 -0.5 
7 -0.5 
8 -0.5 

10 -0.5 
a -o.5 

AG2 

0 
0 
0 
0 
0 
0 

SN 88 

10 -0.6 
10 l. 4 
10 1. 0 
10 l.1 
10 1. 0 
10 -0. 7 

BA LA 

300 885 
~800 1:10 
1600 575 
1400 791 
1200 988 
1200 549 

180 
170 
LGO 
130 
140 

95 

l () 
:o 
: (l 

9 
-5 

9 

<0 
-:o 
-:o 
-10 
-10 

20 

+10 SAND 
-1 -~ 

-1 -1 
-1 -~ 

-l 

RA:NY C~AY Ai 73.5 

'",;;•1 
..; . 
22 
20 
20 
22 
31 

-l -t 
38 59 
44 47 
52 39 
-1 -1 

20 6•3 
33 5B 
Jr 65 
-. -1 

BI 

-2 :40. 0 39.: 
-2 95.0 25.1 
-2 79.0 :3.6 
-2 139. (1 19. 0 
-2 1: o. 0 23. '3 
-2 67.0 12.3 

'.[ ASSAY 

3 24.60 
4 17.30 
4 :2.f.0 
~ :·3. 50 
3 17. 70 

6.2: 

-63u~ ANALYSIS (PPMl 

MN rE 

770 6.2 
610 4.0 
510 4.3 
500 3.9 
770 5.1 
940 6.9 
700 5.5 
920 6.0 
620 5.6 
130 2.9 

'/. 
CO NI 

41. 82 
22 46 

50 24 
25 53 

59 34 
47 
36 

78 
6'3 

35 57 
34 55 
·14 18 

CU ZN 

9i. 240 
30 87 
34 HO 
44 85 
53 120 
73 250 
75 200 
85 250 
98 340 
26 69 

AS 

3 
5 
7 
3 
2 
4 
2 
4 
4 

SE 

-1 

1 

-l 
-1 
-1 

-1 

MO AG CD SN SB 

4 -0.5 2 -l 
2 -0.5 -! -1 

3 -0.5 -1 
2 -0.5 -1 -1 
2 -0.5 l -1 
5 -0.5 3 -1 
5 -0.5 2 -1 
B -0.5 -1 2 -1 

:3 -0.5 1 2 -1 
2 -0.5 -1 -1 

-1 
-1 
-1 

-1 
-1 
-1 

-1 
-1 
-1 
-1 

2 
-1 
-i 
-1 

2 
2 
1 
2 

BEDROCK ANALYSIS <PPM) 

PB 

1' .~ 

19 
~7 

15 
13 
17 
~5 

12 
8 
4 

BI 

-~ 

-1 

-1 
-1 
-1 
-1 

-1 
-1 
-1 

u 

2 
2 

4 
2 

-1 
-1 

w-;
g/kg 
87.5 
32.0 
40.5 
49.2 
2'3. 7 
91. 5 
92.4 

109.6 
41. 3 
33.9 

SAMPLE 
Nv'MBER 
16835 
:EiB3G 
16837 
i.6838 

~AGNETIC HEAVY MINERAL CONCENTRAiE (PPM) 

/11GO iI02 CR NI CU ZN SE ,'f10 AG PB 
~ "/. 

0.610 1.40 780 
0.610 1.40 1200 
0.630 1.20 1200 
0.400 0.87 690 

150 60 180 -1 
130 110 260 -1 
130 140 220 -1 
!50 85 150 -l 

9 -0.5 -1 
38 -0.5 2 
b4 -0.5 -1 
45 -0.5 -1 

SA~Pt...E 

NUMBER 
13864 

AU SB AS BA BR CD CE CS CR CO EU HF I~ FE LA LU MO NI RB SM SC SE AGR NA TA TE TB iH SN W U YB ZNR 

SAMPLE 
NUMBER 
13864 

PPB "/. % 
-8 -0.2 -1.0 1700 0.0 -1 110.0 o.o 100 7 0 3 -50 2.5 58 o.o -1 16 280 o.oo o.o -5 -52.10 -8.0 -10 o.o 2.9 -10 

cu PB ~ AG SNR LI 

19 5 ao o.s o· 2 

BEDROCK ANALYSIS (?PM} CONTINUED 

BE C02 NA MG Al 5102 S CL. K 
"/. % % 

2 -0.01 23000 800 3.52 63.0 o.oo 50 87000 

CA FEO NIR 
~ 

1100 o. 3 -230 

SR 1\8 ilIDR BAR TAR BI LOI FE 
"/. 

400 5 -3 1900 -2. 4 -2 1. 08 21000 

167 

4 -0.9 0 -100 0 

~T 

9/kg 
0.5 
0.9 
0.4 
0.2 

Appendix 8-39C. 
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Appendix 8-40A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20100 

Drilling Completion Date 1/26/87 

LOCATION (see map at right) 

S-T-R NEt-NWt-21-63N-24W 

County Koochiching 

Quadrangle Deer Lake N.W. 7.5 

Regional Survey Area Orr 
~~~~~~~~~~~-

HOLE PARAMETERS 

Surf ace Elevation 1360 ft. 

Total Depth 236 ft. 
~~~~~~~~~~~~~~ 

Elevation, ~op of 
Precambrian Bedrock 1129 ft. 

Drilling Method Mud Rotary 
~~~~~---~~~~~~~ 

Sample Diameter 4.5 inch 
~~~~~~~~~~~~~ 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-175 

175-231 

231-236 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonrnag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geo chem 
Samples 

B 
c 

Pb 
Ni,Mo 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Granodiorite. Pink massive granodiorite. Grain size 
1.0-5.0 equigranular, interlocking. Comprised of 60% pink, hem. stained 
feldspar, 10% white feld., 10% qtz., 10% chloritized bt. and hornblende, and 
10% epidote. Trace calcite assoc. w/epidote. 0.1% dissem. sphene. 
(By ODM, see report in Appendix.) 

Thin Section Number: #18694. 
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sm>lE WE UiHT (1(6. WET l 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBOODEN DRILLits HANA68ENT LUUTED LABOOATOOY SNfl.E LOO 

WEIGHT (6MHS DRYl AU DESCRIPTI~ a.ASS 
ti), z::: eyr:=z =--=-====::.::.=::..=.::::::.=:.::::c::- a:::::=::=::::: ~ --======--,........_ ===--,,..,,...,...... r:1"rt"t""=rw'n! 

H. I. CO'IC CLAST MATRIX 
==--==--=====--= =======--=== -

TABLE +lO TAfl.E TABLE H. I. CONC. NON 
SPUT CHIPS FEED CCH: LIGHTS TOTrt. HAS 

18688 11.0 

-689 7. 5' 
-67\1 8. 8 
-6'jl 8. 2 

-692 12.4 
-6S'3 10. 3 

1~693R 7. 8 
-695 5.1 

0.0 11.0 

0.2 7.7 
0.4 8.4 
0.0 8.2 

0.0 12.4 
0.0 10.3 
o.o 7.8 
0.0 5.1 

6(lJ) a.ASS IFICATI~ 

156.3 
88.3 
14~ .. 4 
i.~: .. 2 

130. ·;· 
1s=.2 
188.9 
162.2 

134.8 21.5 17.2 
68.2 20.1 16.6 

114.5 28.9 23.6 
127.S 35.7 27.7 
94.2 36.7 27.9 

119.8 36.4 29.8 
150.7 38.2 32.1 
138.8 23.4 19.7 

YI SI l3lE 6Cl.D FJQ1 ~I Ml TABLE AAD P~I N6 

NO. CALC SIZE x SIU SD 
KA6 V.G. PPB 

4.3 
:, .. 3 
r: ..,. 
J • . _\ 

8.0 

8.8 
6.6 
6.1 
3.7 

(l 

(I 

(! 

2 
0 
0 

VIS 6R LS OT 

790 TR t~A NA l·lA A U Y 
NA P, G ~.!) 70 NA NA U 
NA P.G 80 20 NA ·NA U 
NA TR NA NA NA NA U 

223 TR NA NA NA A U Y 
1164 TR NA NA NA NA U 

NA TR NA NA NA NA U Y 
NA 

tui8ER IF SRA I NS 

ST CY COLOO 
= 
SD CY 

y Y B B TILL 
Y Y Y B GB TILL 
Y Y Y B GB TILL 
Y Y Y GB GB TILL 

Y Y B B TILL 
Y Y Y GY GY TILL 

Y Y GB SB TILL 

ABBRADED I RR£6llM DEL I CA TE OOH CALC V.6. 
SAlflE I PAlfED === ===--= === l'IA6 

YIN DIMTER THIO<NESS T P T P T P TOTAL 6HS 

18688 N 200 x 225 40 c 

-689 N NO VISIBLE GOLD 

-690 N NO VISIBLE GOLD 

-6'il I~ NO \IISiBLE GOLD 

-692 N 150 X 175 31 C 

-e1.3 150 x 175 
250 i 300 

1Bb93R N ~ VISIBLE GOLD 

-695 Y NO VISIBLE Gll..D 

.~·1 c 
:.::1 c 

17. 2 

27 I 7' 

2 2~·.8 

ASSAY 
PPB R£HARl(S 

790 

223 

EST. 5/; PYF:ITE 

1164 

EST. 1% PYRITE 
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SAMPLE DH 
NU~ER NUMBER 
18688 20100 
18689 20100 
18690 20100 
18691 20100 
18692 20100 
18693 20100 
18693R 20100 
18694 20100 
18695 20100 

SAMPLE 
INTERVAL 
176-186 
186-196 
1%-206 
206-216 
216-226 
226-232 
226-232 
232-236 
17£>-236 

ST D G FORTY LEGAL COUNTY DRIFT 
DESC 

10. M 0 NE-NW 21 63 24 K 
10. M 0 NE-NW 21 63 24 K 
10. M 0 NE-NW 21 63 24 K 
10. M 0 NE-NW 21 63 24 K 
10. M 0 NE-NW 21 63 24 K 
6. M 0 NE-NW 21 63 24 K 
6.0 M 0 NE-NW 21 63 24 K 
4. M 0 NE-NW 21 63 24 K 

60. M 0 ~E-NW 21 63 24 K 

TYPE 
RL. SILTY SAND 
RL. SILTY SAM> 
RL. SILTY SAND 
RL. SILTY SAND 
RL. SILTY SAND 
RL. GVL. SANO 
RL. GVL. SAND 
BEDROCK 
SLUICE BOX 

MASTER FILE 

ASSAY 
FTG 
176-186 
186-1% 
196-206 
206-216 
216-226 
226-232 
226-232 

176-236 

GOLD WT (g) WT (g) WT (g) WT (g) WT(g) WT (g) WT ~ 
GRAINS HMC FEED +10FEED NONlilAG MAG -63uM -63FEED -63u/ll 

1.0 11000.0 -2.0 17.2 4.3 -1.0 -1.0 -1 
o.o 7900.0 -2.0 16.8 3.3 -1.0 -1.0 -1 
o.o 8800.0 -2.0 23.6 5.3 -1.0 -1.0 -1 
o.o 8200.0 -2.0 27.7 8.0 -1.0 -1.0 -1 
1.0 12400.0 -2.0 27.9 8.8 -1.0 -1.0 -1 
2.0 10300.0 -2.0 2'9.8 6.6 -1.0 -1.0 -1 
o.o 7800.0 -2.0 32.1 6.1 -1.0 -1.0 -1 

-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 
o.o 5100.0 -2.0 19.7 3.7 -1.0 -1.0 -1 

WT ~ WT "/. REMARKS 
+10 SAND 
-1 -1 
-l -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 

-1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE 
NUMBER 
18688 
18689 
18690 
18691 
18692 
18693 
186'35 

AU NA CE 
PPB '/. 
27 -0.05 0 
25 o. 15 0 
20 0.13 0 

-18 o. 12 0 
1000 0.11 0 

43 o. 12 0 
-24 0.20 764 

CR MN FE 

50 9500 4.30 
330 11000 32. 70 

1900 7800 31.50 
610 12000 26.40 
490 9200 23.40 
460 10000 25.00 

1000 8100 25.60 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

CO NI 

10 120 
70 130 
so 150 
80 160 
70 140 
70 130 
00 200 

CU ZN ZN2 

110 150 0 
120 110 0 
190 110 0 
110 110 0 
81 i 140 0 
74 100 0 

140 150 0 

SAMPLE MGO TI02 CR NI CU ZN SE MO AG PB WT 
NUMBER '/. '/. g/kg 
18688 1. 100 4. 70 1100 190 4 7 270 -1 16 -0. 5 39 o. 4 
18692 1. 100 5.80 1200 840 79 320 -1 84 -0.5 24 o. 7 
18693 0.930 6.00 1200 630 79 340 -1 105 -0.5 18 0.6 

AS SE MO AG AG2 SN SB 

4 -to 
24 -10 
28 -10 
23 -20 
35 -20 
29 -10 
23 -170 

3 1. 5 
4 -0.5 

12 -0.5 
B 0.5 
4 -0.5 
5 -0.5 
5 -0.5 

BEDROCK ANALYSIS (PPM) 

0 -10 -0.2 
0 -10 0.8 
0 -10 1.l 
0 -10 o. 7 
0 -10 -0.4 
0 -10 -0.3 
0 -10 0.6 

BA LA 

100 72 
800 368 
700 41'3 
600 499 
400 301 

-200 425 
-400 503 

HF TA 

18 1 
91 8 
94 -3 
75 10 
73 10 
91 11 

120 15 

W PB BI TH LI 

2 147 -2 19.0 1.5 
-7 94 -2 120.0 13.4 
14 88 -2 140.0 12.8 
9 63 -2 180.0 14.1 

10 75 -2 160.0 14.6 
17 59 -2 160.0 12.5 

150 77 -2 170.0 20.1 

WT ASSAY 
g/Kg WEIGHT 

2 2.27 
2 12.00 
3 17.20 
3 20.00 
2 10. 00 
3 21. GO 
4 14. BO 

SAMPLE 
NUMBER 
18694 

AU SB AS BA BR CO CE CS CR CO EU HF iR FE LA LU MO NI RB SM SC SE ASH NA TA TE TB TH SN W U YB ZNR ZR 

SAMPLE 
NUMBER 
18694 

PPB ~ 

-7 -0.2 -1.0 400 o.o -1 35.0 0.0 -50 10 0 3 -100 3.3 19 o.o 3 21 

BEDROCK ANALYSIS (PPM) CONTINUED 

CU PB ZN MN AG SNR LI BE C02 NA MG AL SI02 S CL K 
'/. '/. "/. 

a 12 62 0 1.0 0 0 0 0.00 4 0 o.oo o.o 0.00 0 0 

~ 

o o.oo o.6 -10 o 4. 10 -1.0 -10 o.o 2. 7 -10 

CA FEO NIR 
'/. 

0 o.o 0 

SR NB MOR BAR TAR BI LOI 
~ 

0 0 0 0 o.o -2 0.00 

171 

FE 

0 

9 0.9 0 0 0 
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Appendix 8-41A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20101 

Drilling Completion Date 1/29/87 

LOCATION (see map at right) 

S-T-R NW!-SE!-12-63N-24W 

County Koochiching 

Quadrangle Deer Lake N.E. 7.5 

Regional Survey Area Orr 
--~~~~~~~~~~-

HOLE PARAMETERS 

Surf ace Elevation 1350 ft. 

Total Depth 172 ft. 
--~~~----~~------~--~ 

Elevation, Top of 
Precambrian Bedrock 1184 ft. 

Drilling Method Mud Rotary 
~----~-----"-~--~~----~ 

Sample Diameter 4.5 inch 
~--------~----~---------

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-34 

34-166 

166-172 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Uncertain 

Thin Section Description: #18707 

H 
I 

Significant 
Geochem 
Samples 

c Mo 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

172 

SAlf'U'. 
MO. 

WEIGHT (1<6.~l 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OV£RBlfW€N DR I LU~ HANtl6aEfT LI 11 I TED L.ABORA TORY SAH'LE LOO 

WEIGHT (SRAfiS DRY> AU DESCRIPTION 
~ '?PW~ z-~=:.::.:~--=~:~r ~~=:s ~ ...,.-.x=::::.=cez.,.::r """'"""'?'-::rwm't"!F? 

H. l. COOC CL AST KATRIX 
=~====-= ;::::::.:::;:::::~-=--=== ~~~--~- --= 

TABLE HO TABLE TAELE H. I. CONC. NON 00. CALC SIZE I S/U SD ST CV COlOO 
SfUT CHIPS m:D CONC LIGHTS TOTAL AAS KA6 V.G. PPB =--= ~ 

VIS ~ LS OT SD CY 

a.ASS 
!'Tm=',,.,,..,,.m! 

18705 11.8 
-706 8.5 
18708 8.3 

o.o 11.8 
(l,(l 8.5 

119.8 
147.7 

81.7 38.1 29.5 8.6 
126.0 21.7 16.3 5.4 

(l 

(1 
NA TR NA NA NA ·NA S 11 
NA TF: NA NA NA NA U Y 

Y N B 
'{ "{ B 

NA SAND 
B TILL 

0.0 8.3 293.4 2J7.7 55.7 42.6 13.1 3 100 

6QJ) a.ASSIFICATllJ4 

VIS U3lE 6QJ) FROH SJ.W( [NS T ABU: AND p~ I NS I 

~ Of SAAIHS 

ABEAADED l RR£6U..AR Da I CA TE NOH 
SAtflE I PAtfED === ==---=:::: === MAS 

Y/H DIAtt::TER TliIOOESS T P T P T P TOTAL 6MS 

18705 N ND VISIBLE GOLD 

-706 N NO VISIBLE GOLD 

18708 v c;n ~ 1r:. 

50 x 125 
100 x 150 

nr. 

18 c 
25 c 

CALC V.S. 
ASSAY 
PPB RfliARKS 

EST. 31. PrnITE 

150 GRAINS 
ARSOOPYRITE 

3 42.6 100 
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SAMPLE DH SAMPLE 
NUl'IBER NUMBER INTERVAL 
1B700 20101 
18701 20101 
1B702 20101 
18703 20101 
18704 20101 
18705 20101 
18706 20101 
18707 20101 
18708 20101 

41-61 
61-76 
76-96 
96-116 
116-127 
127-147 
147-167 
167-172 
41-172 

ST D G FORTY LEGAL 
DESC 

COUNTY DRIFT 

20. M 0 NW-SE 12 63 24 K 
15. M 0 NW-SE 12 63 24 K 
20. M 0 NW-SE 12 63 24 K 
20.0 M 0 NW-SE 12 63 24 K 
11.0 M 0 NW-SE 12 63 24 K 
20. M 0 NW-SE 12 63 24 K 
20. M 0 NW-SE 12 63 24 K 
5. M 0 NW-SE 12 63 24 K 

-3.0 M 0 NW-SE 12 63 24 K 

TYPE 
RL. SILTY SAND 
RL. SILTY SAND 
RL. SILTY SAND 
RL. GVL. SAND 
RL. GVL. SAND 
RL. SILTY SAND 
RL. SILTY SAND 
BEDROCK 
SLUICE BOX 

~STER FILE 

ASSAY 
FTG 

127-147 
147-167 

41-172 

SOLD WT (g) WT (g) WT (g) WT (g) WT(g) WT (g) WT '/. 
GR,:\lNS HMC FEED +10FEED NONMAG MAG -63u~ -63FEED -63uM 

-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 
o.o 11800.0 -2.0 29.5 8.6 -1.0 -1.0 -1 
o.o 8500.0 -2.0 16.3 5.4 -1.0 -1.0 -1 

-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 
3.0 8300.0 -2.0 42.6 13. 1 -1.0 -1.0 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

SAMPLE 
NUl'!BER 
18705 
18706 
18708 

AU NA CE 
PPB '/. 
22 0.12 0 
-5 -0.05 0 
86 0.13 618 

CR MN FE 

460 14000 22.30 
70 13000 5.30 

420 10000 21.40 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPP'i) 

CO NI 

60 130 
10 140 
50 110 

CU ZN ZN2 

62 140 0 
94 150 (l 

64 130 0 

SAMPLE MGO TI02 CR NI CU ZN SE MO AG PB WT 
NUMBER ~ '/. g/ kg 
18706 1.000 5.BO 1000 270 59 380 -1 79 -0.5 28 0.6 

AS SE ~O AG AG2 SN SB 

19 -10 
6 -10 

16 -10 

4 -0.5 
4 -0.5 
5 -0.5 

BEDROCK ANALYSIS (PPMl 

0 -10 0.5 
0 -10 -0.2 
0 -10 1.1 

BA LA 

-900 337 
-100 83 
-300 405 

liF TA 

45 9 
12 
55 g 

13 
3 

23 

WT '/. WT '/. REMARKS 
+10 SAND 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 ST(-3)=131 

PB BI TH u 

59 -2 150.0 15.5 
55 -2 30.0 1.9 
34 -2 160. 0 12. 2 

WT ASSAY 
g/l<g WEIGHT 

3 11. 30 
2 2.54 
5 32.90 

SAMPLE 
NUMBER 
18707 

AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB SM SC SE AGR NA TA TE TB TH SN W U YB ZNR rn 

SAMPLE 
NUMBER 
18707 

PPB % 
-7 -0.2 -1.0 500 o.o 31.0 0.0 50 10 0 2 -100 3.4 17 o.o 3 31 

BEDROCK ANALYSIS (PPMl CONTINUED 

CU PB ZN MN AG SNR LI BE C02 NA MG AL SI02 S CL K 
'/. '/. 'f. 

19 14 56 0 1.0 0 0 0 0.00 4 0 0.00 o.o 0.00 0 0 

;. 
0 o.oo 0.0 -10 0 3.70 -1.0 -10 o.o 4.4 -10 

CA FED NIR 
'/. 

0 0.0 0 

SR t\B MOR BAR TAR BI LOI 
'/. 

0 0 0 0 0.0 -2 0.00 
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FE 

0 

3 1.0 0 0 0 

!I 
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Appendix 8-42A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20103 

Drilling Completion Date 1/22/87 

LOCATION (see map at right) 

S-T-R SW!-NW!-32-63N-24W 

County Koochiching 

Quadrangle Deer Lake N.W. 7.5 

Regional Survey Area ~-O_r_r ________________ _ 

HOLE PARAMETERS 

Surface Elevation 1350 ft. -----------------------
Total Depth 223 ft. 

--~~~~~~~~~~~~-

Elevation, Top of 
Precambrian Bedrock 1135 ft. 

--------------------~ 

Drilling Method ___ M_u_d __ R_o_t_a_r~y------------~ 

Sampl~ Diameter ___ 4_._5 __ i_n_c_h ____________ ~~ 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-215 Des Moines Lobe 
Gl. Drift 

215-223 Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

F I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geochem 
Samples 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Meta-andesite. Medium green, moderately foliated meta-andesite. 
Grain size ground-mass 0.1-0.15 plag. phenos to 1.5. Equigranular, interlocking overprinted 
by foliation. Comprised of 75% plag. including 0.5% as phenos, 25% chlorite and 2-5% 
visible qtz. (By ODM, see report in Appendix) 

Thin Section Number: #18686. 

176 

SAlf'l.E WE I 00 (KS. WET) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVER Bl.ROEN DR I LL Itfi HANA60ENT LI H 1 TED LABOOA TMV StWlE LOO 

t.£16HT (fiRAHS DRYI PJ.J DESCRIPTI~ a.ASS 
t(). -::::Z :- ==== : - -----= ====z;g 

TABLE +10 TAll...E TABLE 
SPl IT CiIPS FEED CCH: 

H. I. COC 

H. I. CCN::. NOO 
LIGHTS TOTAL KA6 

t(). CALC SIZE 
HAS V.6. PPB 

18687 4.B 0.0 4.B 170. 7 136.0 34. 7 28.4 6.3 0 NA 

6a..D Cl.l6S I FI CA TI Cl4 

VlSI lllE 6a..D ~ 9W<Itf3 TABLE AND PANHNJ 
til'mER Cf' SAAi NS 

CLAST 

t 

VIS 6R LS OT 

ABBRADED IRRE6llM DEllCATE OOH 
SAlflE I PPHED == ==---== === HAS 

YIN DIAl'ETER THICKNESS T P T P T P TOTAL &iS 

18687 Y NO VISUH 60LD 

~TRIX 

SIU SD ST CY CCX..00 

= 
SD CY 

CALC V.6. 
ASSAY 
PPB REt'.MKS 

EST. 7'!. PYRITE 



- -

FIELDNOTf SUMMARY LOG 08-20103~ MUD ROTARY 

IN NON MAG lt1C IN -6J MICRON IN MAG FRAC -63 NON MAG P1AG 
NON MAS -~ HMC Hl4C 

F;~: ,;~r l::~L ,,;~::~~: E:~~:: c-~:-::t t::~~t;:~~:d!, t: f~~: t}f:,:i:r.::~: E::~~~h~l~:c~~~~~~~: i !FEEI~D'~ 
~::::: 1~::::: ;:::::: ::::::: t:::::: t:::::: t::::::: 1:::::: t:::::: t:::::: t::::: t::::::: t::::: 1::::::: t::::: c:::::: t::::: t::::: t:::::: t::::: I :::::J 

[~'.~~E~~~~~~ !~~!~1~'.~ t~~~~~~~E3~~~~~ ~~~~~~ ~~r~-~~~~m~~~~~ ~~~~~~ !~~~~~ ~~~'.m~~'.~~ ~~~~~'.I ~o J 
~~~;,mi~~~~*ilim~ ~~~~~HmTI·m~~~ m~~~ !~~~~~ H~ilillii~~~~~ m~~~ ~~~~~~ m~~~ I 15 =i 
r-::::: !:::::: r-::::: 1:::::: r.::::: ~::::: r.::::: r-::::: ~::::: r.::::: t::::: r.::::: r.::::: r-::::: r.::::: r-::::: 1:::::: r.:::::: r.::::: 1:::::: I 20 =I r---- t-·---- ---·--- E-----r---- E-·---- ~·----·- F--·--·- E---··- ~-----r---- ------ ~----- c----- ------ F---·-- F----- c---- -·----- ------1 =! 

F~~~~~ ~~~~~~~~ ~~~~~~ F~~m~~~~tF~~~~t~t~~~~ ~~~~~ti~~~~~~~~~~~~~~~~~ F~~~~~ ~~~~~ ~~~~~~ ~~~~~tF.~~~~~ ~~~~ ~~~ ~~~~~ ZS ~ 
!='----- F-··u-F----- F-----· F-----F----- F----- r------1------ F----- F----- F-----t=----- F----- ~-----\:----- F----- ~----- F---=-==-F-----1 ::::Cl -=1 t:::: :: t:::::: E::::: 1:::::: E::::: E::::: E::::: E::::: E: :::: 1:::::: E::::: E::::: E::::: t: :::: E ::::: E::::: E::::: t:::::: t::::: E :::::I ·:•c ::I 
!;:;: __ -- L----- L _____ L----- L----- l----- L----- L----- L _____ t;:-_ ---- L----- L _____ L---- - L- ---- L----- L----- L----- L----- L_ ---- L-----1 ._ .. _, -=l 

~·~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ g~~~~ ~~~~~~ ~~~~~~ ~~~~~~ g~~~~ ~~~~~~ ~~~~~~t~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ g~~~~ ~~~~~~ ~~~~~ l ~o ~ 
1:. .. - ... - - i-- - - -·- i-- -- - - 1-- - -- - t-- -- - i=- -- - - i- --- -- t..:.:..:.::::.-·· - - - t- ---- i=-·- - - - t- ---- i=- -- - - t- ·-- ·· - t- --- - t-- -- -· i- - - --- 1- ·--- - - i=--- - - t-----1 .::.1c: -::l 
F - - - - - F - '" - - - F - - - - - F - - - - - F - - - - - F-- - - - F - - - - - t: - - - - - F - - - - - F - - - - - F - - - - - F - - - - - J:: - - - - - I= - - - - - F - - - - - - - - - - - F - - - - - F - - -· - - I= - - - - - F - - - - - I "-' =i 

~~~~~~ ~~~~~tt~~tt~~~~~ ~~~~ffi~j~~~IT~~~~i~~~f ITttITHtlffiffi~~~~~~~~~ ! ~~ ~ 
t; ;;;; ;;;; l~~;;;; t;:;;;; E;;;;;;; E;;;;; f;;;;;;; bi;;~;;~;;;;;~;;;; E;;;;;; E;;;;;; E,;;;:;;; E;:;;;; ~;;;;;;I;;;;;;;;; E;;;;;~~; EE;;;;;;~;;;;;;;;; EE";;;~;~;;;;;; I ·-•·-1 ~-
E::::: 1:::::: t::::: F.::::: E::::: t::: :: t::::: r.:::::: r:: ::::: F.::::: t ::: :: t::::: t::::: f.::: :: t ::::: t::::: .::::: t::::: .. ::: :: t :::::::I !=Tl ....:::J 
I:"-----'------ t _____ ~----- ~----- t:----- ~----- t _____ I:::"::.-- I:----- t----- L----- t'-----1:------·t::'::"::"".:-::t:----- L-----1:"::'---- ~----=-t::-:-::::::-1 -' - _.. 

~~~~~~ [~~~~~ g~~~~ ~~~~~~ H~:~~ ~~~~~~ ~~~~~~ ~~~~~H~:~~~ ~~~~~~ t~~~~~ g~~~~ ~~~~~~ g~g~ ~~~~~~ ~~~~~~ t~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ! t;!:. · ~ t--- -- 1----- t=---·- - r- ---- i------1------1----- r-----·- 1--·--- r----- i---- -- r--- --- i----- - i:----·- i-- ---- 1------ i- ---·-- ~----- r---- - t· -----1 7D ~ 

1m;; mt;; ~;;m mfil ~m; mm~m; ~;;~~m;; l;~;m; ~;;m mm~;;m ~;~~m~!ffim; ~~ ~ 1: .• - .... -- __ ,,,, ___ L __________ f:._. __ ,_ L ____ t_, ____ L_,_, __ ~:..-- E ____ _;t _____ L ____ L ___ ,_ 1:_. ____ 1: _____ L ____ L ____ L_.,_._ ------ ~-----' ~ 
~ :::::: == !:::::::::= !=::::::::= !:::::::::::: !::::::::::: !:::::::::::: !:::::::::::: !::::::::::: L:::::::::: !::=====I:===== L::::=== L:::::::::: I:===== I::::::::::::!::::::::::::=!=:::::=:::: L:::::::::: !:::::::::::: l::: :::::::::I .-. .- =I 
!=-----1=----- t=----- ~--·--- t=----- ~--- -- ~ ----- ~--- -- t=----- f:----- I=-----!=------ 1=-----1------1=----- !=---- - I=----- l=-----1------1=- ----1 l:lb -=I 

E:~:: t::::: t::::: f:::::: t::::: t::::: t::::: t::::: t::::: 1:::::: t::::: t::::: E:::: t::::: t::::: t::::: t::::: t::::: t::::: t::::: I ~~o ~ t·-----i::-----c-----t----- t----- r----- t----- t-----i:----- t··---- t-----i=-----t----- t----- t-----t----- t----- t----- c:-----t-----1 =t 

F:~~~ ~~ ~~~~~~ E~~~~~ ~~~~~~ ~~~~~~ E~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~ ~~~~~ ~~~~ ~~ ~~~~~~ ~~~~~~ ~~~~~~ E ~~~~~ ~~~~~~ E~~~~~ ~~ ~~~~ i % ~ 
1:.---·-- 1------ ~----- i=----- i------ L-----1:----- 1------1=----- 1=-----1:----- i------ 1=----- i------ 1=----- 1=-----1------ 1=----- 1------1:-----1 1nn-=1 
j:::::::::: ~=:::::::: ~::::::::::: t=:::::::::: t=::::::::: 1=:::::::::: f:::::::::: I=::::::::::~::::::::: 1-:::::::::: 1::::::::::: ~::::::::::::I=:::::::::: I=:::::::::: i::::::::::: j:::::::::::: t=:::::::::: !=::::::::::::I=::::::::::: I====== I - - =I 

~~~~~~ §~~~~ ~~~~~~ ~~~~~H~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ G~~~~ ~~~~~~ ~~~~~~ ~~~~~~ g~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~~~~~~~I 10s-§ t-----i:-----t-----t----- i=----- i=-----1::-----t-----i:-----t----- t-----r::-----t----- t-----t-----1------1:----- t-----1------t-----1 
11

n ::i 

f ~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ fi~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~~~~~~~I - -I 
1:------ L-----L----- L-----L----- L-----L-----L-----L---- L----- L-----L-----L-----L-----L-----L----- L----- L----- L----- L-----1 il5~ 
j:::::::::::: t::===== I======~===== t:===== 1:::::::::::: I====== 1=::::::::: I======!:=====!:=====!=:::::::::: I====== I====== I====== l====== I====== I====== I====== I====== I =I 
E---·· -- ~---- - r----- ~---- - r----- r-- --- r--·--- r--- -- r----- r----- r----- r----- r----- r----- r- ---- r=--- --r----- p:----- r---- - r-----1 1 ·:::·i-1--=i 
tt::::: E::::: E::::: E::::: e::::: E::::: E::::: e::::: E::::: E::::: E::::: E::::: E::::: r::::: e::::: E::::: e::::: e::::: E::::: E::::: 1 w - =i - ----- t-----t----- t----- t----- t----- t----- t----- t----- t----- t----- t----- t----- t----- t----- t----- t----- t----- t----- t-----· I ·1 ·::-~c:--::J 
t::::: i:::::: t::::: ~::::: j::::::: j:::::: j:::::: r:::::: r:::::: i:::::: j:::::: i:::::: j:::::: j:::::: j:::::: r:::::: r:::::: r:::::: j:::::: j:::::: I ..1..1...1•-· =I 

t
--- -- c-- --- ~----- F- --·-- F----- F--- -- E.- ----- G---- F- ---- F.----- .------ i::----- F---::: i:----- F-----..E.::.::.:-- F----- F----- ··-··--- F- ----I ~ 

-~~~;; ~;;;; !:;;;;; t;;;;; L;;;;; !:;;;;; f:;;;;; !:;;;;; !=;;;~-~;;;;; g;;;;; c;;;;; L;;~;;;;; !:;;;;; L;;;;; !:;;;;; ~-;;;;; t;;;;; I:;;;;; I 1::::0~ 
:::::: ::::: j::: :::::::: j:::::::::: f::::: ::::::: 1::::::::::: 1=::::::::: I=:::::::::: t::::::::::: 1=:::::: ~:::::::::: 1:::::::::: t::::::::: j:::::::::: j:::::::: I:::::::::::: j::::::::: j:::::::: !: ::::::: ~::::::: 1=::: ::::::: I .~ •-iC' =t 

!='----- ~-----F----- F----- F----- F----- F----- F----- F-----t=-----1=----- F----- F-----F----- F-----1=----- F----- F----- F----- F-----1 J. . .: .. _•--=J E::::: t.::::: E::::: t::::: E::::: E::::: F.::::: E::::: E::::: E::::: F:::: E::::: i:::::: E::::: e::::: E::::: E::::: e::::: E::::: E::::: 1 1 .. 11_-1 ::J=i 
t----- L-----L----- r----- t:----- t----- 1"-----t----- t----- !:----- -----l::-----L:----- L----- t; ___ .:::-t::"::-::'":-:-L-----L-----1::----- r-----1 '"1 i:----- i:-----r:----- i:----- i:----- i:----- i:----- i:----- ;::----- i:----- ~-----i:----- ~----- i:----- ~----- i:----- ~----- ~----- i:----- ~-----1 ::i _::::: r===== E::::: r===== E:::::: i::::: ,.::::::: i::::: _::::: i.::::: .::::: r===== i::::: r===== .::::: -===== i::::: r===== E:::::: ,.:::::I ·1 ,·-IC", I I !::--- .. ·-- ·-·--------- L---------- L----- L----- c _____ t __ , ___ t ____ [ _____ t _____ c _____ c ____ ,_ I.. _____ [ _____ , c _____ ··----------------- -"""! _---::! 
~----- ~----- ~----- ~-----1::----- ~-----1:----- I::----- ~-----1:-----1::-----1::----- L-----1:----- t----- L-----1::-----1:-----1:-----1::-----1 -1 

[~~~ ~~ ~~~~~ ~~~~~~ ~~~~~~ ~ ~~~~~ i~~~~~ ~ ~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ i 1 ~~ j 
~ --- -- 1:- ---- c----- t---- - t----- t-- --- t- ----1:-----1:-----1:- ----1:-----1:----- t----- t-----1:----- ~----- i:-- - --1:----- ~-----1:-----1 1._i._• ::t 
t~:::: 1=::::: 1:::::: f ::::: 1=::::: 1=::::: 1=::::: ~::::: i:::::: b.::::: t::::: f ::::: ~::::: i:::::: i:::::: i:::::: i:::::: ~::::: r.::::: i:::::: I 1F;n_=1 
I- --- --1::----- b----- -- --- E---1:----- f- ---- E----- E--- --1:- ---- l.----- -----:t----- b---- - I=----- E----- C::---- E- ---- t::--- - ~-- ---1 - - ~ 
~;::;;; L:;;::; 1:;::;: 1:::;:; L::::: 1:::::: E::;:; ~;;;;; ~:::;; 1:::::;; ~::;:::: 1::::::;; 1::::::: 1:::::: ~;;;;; 1:::::: ~;;;;; t:::;;; 1::::::::: E::;;; I .-. :;i 
I='--- -- ~·- ---- ~----- t'- ----=-1="==:..-- i:::----- i:::----- i:::-----1=---- - ~ -----~-----Jo:-- --- ~- ---- ~----- i:::----- i:::----- i:::----- i=----- t"---- - t=-- - --1 lt.5--::::i 
~
--- -- i:---- - F----- 1=- --- - F----- F----- F----- i::----- F-- -- - i=- ---- F----- F----- i:---- - F--- -- ,_ _ - -- - i:----- F----- F- ---- F---- - ~-----1 ==! 
:::~~::::: E::::: E::::: E::::: E::::: t_::::: E' ::::: E::::: E::::: E::::: _:::::: E. ::::: E::::: r-E::::: E' ::::: E::::: E::::: E::::: F::::: I 1'7n_=i 
;:-:-: __ ~·----- ----- : _____ : ----- ----- ----- --··-·· ----- :-··---· ---··- l----- :---·-·· :-··-··-··-··-- : _____ ----- ----- ----- ------ I - -,;;..1 t-- - -- t:- ··--- t--- -- t- - --- t----- ~--- -- t --·--~ t- ---- t----- 1-- -- -- t-- --- t:-- --- t:----- i::--- - - t- ---- t----- ~----- t:- ---·- t--- -- i=- -- --1 ::I 

. -----' -·---~ ... ::::::=-: -====: ._===:: ... =:::: ... ::=:: _::::: ..,.::::: J:::::: ,...::::: ... ::::: 1 .. ::::: ... ::::: .-::::: ,...::::: t-::::: r::::: ,...:::::,...:::::I ·i "71 -1 

177 

I« 
I 60LD 

nAm~3h uno.oov 

08--20103 

LITHOLOSIC DESCRIPTIONS &lND/OR REMARKS 
MO I HES p:::;-;;:;::-::~~ I 
I r:;.::-:>· :>· A l 
I U2.:LI (0. 0:9:-0,-CLAYEY nlif"Oi 101 ZED;-ta~--;i pe;--' 
I 1 ·>· -:><>· J of hi, granite, & bhck 1111tevol w/sul fidn. 
I I/":..:>>::-·>~ 

I ! :;_: :;s :.~: J 
I 1 ·"· ......... ··il 

I ?,~j :t t ::l , ...... ·"· .. ·"··· ... ~ 

I <· .. -:::· ·<· ... ~ 
I.-:: .. :-:;..:<; .. : ·J 
1:>·)··:>·::.~ 
I ,.· .. ··"· ..... ·~ 

I r~; ~~ ~:l f I 
l!!~1!:H 
1 .. •. '"· ..... -·~ 
1>:)::::fl I 

I ::r ~::::: ::f ;:~ (9. 0-162. 0) CLAVEY TILL1 l.NlXIDIZED; gra;--
1 ··:~.: ··::..: << ··:~ w/high (approx JO;) peb content, llOitly b I ::f: <: :}: :'.:~ ptbl; hard drilling, rate 52 ftlhour to 156 ft. 

\~~~,:~~~ 
I").,".~ .. ".~ .. ".~ 

l~i~Hrn 
I 

::.~·- :.~·· :> ~·~ 
:~~~~ :;~~ ~~~~ ::~ 

I "·· " ...... '3 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

IHJi:! 
~~----- ...... ~~--~---- ------1 
!::~"<-:"<.:<A (162. 0-1&4. 0) FINE SAND1 UNOXIDIZED1 w/vfgr 
I ·< --:::: -:~:: -:~ Hnd' llOlt 1 y 11. 
I "> .. ">-. ··.~·- ".~ 
I ".:· .. ".:· .. ".: ... ".~ ' ·:.;-.. ~~··· ::.:· .. :.~ 

I 
I 
I 
I 
I 
I 
I 
I 
l 

- - - - ---a a a a a a a • • • . -• • • • • • • • - --

Appendix 8-428. 

a • • .• : . , . •• ; .• ••• ;a 



·~· - s;_'_ •••.••.• , ••••••.••••••••••••••••••••• a •••••••.• "" .•••••••• 

.L (::i =i i i-~:-// -j 
1Fl11-=I I I -:::: ;::: ~::: ~3 

- - ::::t I I , · , · ···· . .-i-----------------
.1 .-.r =1 I l~'j::::-;:::~j:.:~~ 1164.0-207.0l CLAYEY TILLi LNlXIDIZEDi_gr1y1 
i.o~.::i--:::-:i I 1 ·:;:· >· /· ~ 156-176 •I 11 ign, & Mti_pebl1 176-196 v 

1cirl ::I I I'~./.:/..>~ 11lty M/imt\y 11 pebs; 196-20Q_~11bly 
·~ - ·=I I I):<<::;<) ~ndy c~ay t~ll .-/cob at 2001 200-207 

1
- _ =i I I/'."/:"/." A 1ncr1111ng 11lt conttnt. 
'.:lb-=! I I<·,-:_:-·< /.I 

... 
t : t 
l ·-··" ... 1_ .: . . ; . .: ..... 

l ; . 
. : . ~ , .. 

• 1. -

f:..::..::..::_:_:~..,:..::.:-...:..:: .. : ... 0: .. ::.::.;;:~:.:+~.:..=-:..::..:· .. f-::.::.::.:..:.:.p..:.:.=-.:+-~.::..:::~=-=-:...:+.::..::..:::..::..::.F=·:::.=.=-f·::.:::..::.::.::f-::.::::.:::.:::..~:--:..::..i:-=-:~...::.::.:::.~- - ·- i- -.::.::..=.::.F:..::..:_-:.:::..F-·- - -· - r--- --- r- --- -1 ·:::· 1-1n ~ I I ::J::: ?:: ~J::: :.~.Jo----------------
. . . . . . .. . . . f - .. - .. ~ -- -- - f .. - ..... ·- - . - -- .. - - -· f- - - - - f- - - -· - E- - -· -· -· f"' -·--··-r· ·- --· -E- .... - -T· -· ·- - ·- f- - .. -- E- - ·- - - E- - ·- - - E' .. - -· - - E'- -· - - - E •.•. - - - I w - - ::! I I,·.. · .. , ... /.I (207 0-209 0) BAAVEll Y SAND LNlXIDIZED 

t ~~~ ;: t ;;:;; ~~~~~; t;~;~ ~ t ;;;; ~ ~;;;~: t~::~~ ~;~:~~ t~~~~~ ~;;~~; ~;;~;.~~: t~~~~~ ~~~~~~ t~~~~~ ~~~~:~ ~:~~~~ t~~~~~ ~~~~~~ t~~~~~ t 205-g I ~}}~? •1~~ ~ la pob cootont! I 

i
l. ::-~::...._li.~r== ft::::-mm: E::::: ~E::::: ~E::::: t::::: ~f::::: !E:::-m--= ::-:::~~-:::: r:::J:#.::-=::: r::: r::: 1::::: r=::: i: 1= 1210-33 I 1:9.:::;.;s.51 u(~~°:2i!5.i0f) "~1·ftV Lol BAMD, hi' g'h~XbID&lcoZEDb, :::::: ::::: ===1·= ::::: :::::::::::::::~::::::::::::::: ::::: 3:::: ::::: ::::: :::::~::::: ::::: ::::: :::::1-::::: ·:::-9;}9 ~~ ~/l• ::...::1.......::..., - .r1111111 t·k-
~- -:---- -----~--- ----- - ----- - _____ t _____ - ----- ------ ----- _::----- -.:..::..::.:: --:.::..:.:. ----- ----- ----- ---·-- :.:.:.-- ----- 21 C' .. _, .. _} ._}.,_;, '-"UfHtlllfllo .... l""'U111 .. -.. .. , ........... ,. • "''" 

~~~~~ :: ·~~~~ ·~~~~t~~~~~t~~~~~E-~~~~~t~~~~~t~~~~~~~~~~ -~~~t=~~~~~G~~~~~~~~~ ~~~~~-~~~~~ .. E[~~~~ -~ ~ 22~1fa6a6!11 ! '.'.><>:-::1 ms.H~2J.O) BEDROCK; 1£T~ITE; Rid . ::::: '"----- --=~== ___ ::: ::::: p:::: ~::::: ~:::::: t:=:::: ~=~::: G;::::: 1~::::;: t::::: b::§~::::: _;:::::: ~::::: _::;::::: 1,. ___ ~:: _____ :I __ c ~ ~-· '" grnn, llOd foliated, ~uigran intarlocking 
t-.. _ .. _ .. t _____ t.. __ ..... l .. ··- _ ~ _ ___ _ ~--- .. _ ~-- .. ___ l._ ---~-.. - [, _____ t::-:::-..:·::-:::--E-:::-:::-:::+.::-:::-::-....... ::-::-: .... - L_::-:::-:::-::-t::-:::-.::-::-:::- ............. I .. __ , ___ [ ...•.••..• I ::::;;:;. ,-=i I i (nturt; ~ plag _including O. ~ ii phent?!t 
i: ::::: :::::::: t:::::: 1:::::: t:::::: t::::::: t:::::: t::===== t:::::: t:::::: t::===== ~===== l:::::::: !::::::::: c::::::: I:=====!:::::::: 1:::::::: !.:::::::=: t:===== I - ::! ! I I 2Si chlorit1, 2-51. visible qu•Mz• note ~ 
~ - - - - - i - ·· · - .. 1• - - - - ·• r:-- - - - s:-- - - - i- - - - - - i- ·• ..... - - .t:- - --- :-- - --- r:- -·--·- t: ·- ·- - -- .1=-::.::.::.::.:::..r.:.::.::.:::.::..-:..1=-:::..:-..::.::.:::.E- - ·• ·-- ~.::.:::...-:.::..F..::.::..=.:::.~-.:::.::.::.:.:.-::.+-=.::.::.=.::..i:.- -·-· - - I ·-::·:-:in-=l I I I overburden contu in suf)l1 see 6oM ref)Ot""t • 

t::-----:1::-··---t··---- ------1:---·--1:-·----1:··-·---1:--·---1:-----1 '-'- - :::i Id '11 70 ll'Wl/f t' 1 
- ·- - ·- - - - ... - - - ... - ·· ·- ... - - - - - - - - - - - ·· - - - ·- - - - - - - ·· - - - - - - r i rec g1s + vn oo • 

ISLU I CE BOX 2~l6-:2:~3J 

178 

Ii B 6 s:.., ! l'31 
IP~i 



~STER FILE 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (g) WT (g) WT(g) WT (gl WT % WT '/. WT '/. REMARKS Appendix 8-42C. 
~MBER NUMBER INTERVAL DESC TYPE FTS GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63Ul'I +10 SAND 
18686 20103 216-223 7. t'1 0 SW-NW 32 63 24 K BEDROCK -1. 0 -1. 0 -2.0 -1. 0 -1. o -1. 0 -1.1) -1 -1 -1 
18687 20103 216-223 7. M 0 SW-NW 32 63 24 K SLUICE BOX 216-223 o.o 4800.0 -2.0 28.4 6.3 -1.0 -1. 0 -1 -1 -1 

NONMAGNETIC HEAVY ~INERAL CONCENTRATE (PPM) 

SAMPLE ru ~ CE CR ~N FE ca NI cu ZN ZN2 AS SE MO AG . AG2 SN SB BA Li:I HF TA w PB BI TH u WT ASSAY 
NUMBER PPB ~ g/kg WEIGHT 
18687 -14 0.07 350 360 7700 14.80 50 190 460 300 0 26 -10 8 -0.5 0 -10 o.a 200 213 73 5 84 91 -2 76.0 7.9 6 21.10 

BEDROCK ANALYSIS (PPMl 

SAMPLE AU SB AS EA BR CD CE cs CR co EU HF IR FE LA LU MO NI RB SM SC SE AGR NA TA TE TB TH SN w U YB ZNR ZR 
NUMBER PPB '/. '/. 
18686 -6 -0.2 -1.0 400 o.o -1 21.0 o.o 60 10 0 2 -100 3.6 11 0.0 ., 

L. 53 0 0.00 o.o -10 0 2. 50 -1. 0 -10 o.o 2.1 -10 -2 1. 4 0 0 0 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CD2 NA MG Al 8102 s CL K CA FEO NIR SR NB MOR BAR TAR BI LOI FE 
NUMBER '/. '/. '.to '/. '/. 
186,86 24 14 41 0 1. 0 0 0 0 0.00 3 0 0.00 o.o 0.00 0 0 0 o.o 0 0 0 0 0 o.o -2 o.oo 0 
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., ___ ~5~·' --- --- -- -- ' - - - - - -
8-43A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20104 
------~-----------

Dr i 11 in g Completion Date 1/28/87 

LOCATION (see map at right) 

S-T-R NW!-NE!-18-63N-24W 

County Koochiching 

Quadrangle Deer Lake N.W. 7.5 

Regional Survey Area Orr ----------------------
HOLE PARAMETERS 

Surface Elevation 1340 ft. 

Total Depth 146 ft. 

Elevation, Top of 
Precambrian Bedrock 

~---------------------

Drilling Method ___ M_u_d __ R_o_t_a_r~y ____________ __ 

Sample Diameter ___ 4_._S __ i_n_c_h ______________ __ 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-133 Des Moines Lobe 
Gl. Drift 

133-146 Rainy Lobe 
Gl. Drift 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

Library 
Samples Subsamples 

Available Tested 
F 

F B,C 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Significant 
Geo chem 
Samples 

B = As,Pb 
C = Ni,Mo 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

180 

SIW\.E ..:100 (KS.WET> 
~. 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

CMRBLRDEN DRILLI~ twWXJENT LIHITED L.ABOOATOOV SA.'fl..E LOO 

~JGHT (6RAHS DRY) AU DESCAIPTIOO 
a. za.::.:.z:.=:::.:.==n--::.= ::::z:: r ====::11-=== z:=..:::=ga-= 

a.ASS 
--··szr:r =-====r=me 

H. J, COC CLAST ~TRIX 
===--:----= =======--== - - --=-

TAil.E +10 TAil..E TA!l.E H. I. C(lC. ~ 00. CALC SIZE x S/U SO ST CY CCX.~ 
5Pl IT DUPS FEED CCH: LIGHTS TOTAL KA6 twi V.6. PPB =:ic:::a 

V/S fiR LS OT SD CY 

-
18696 10.8 0.6 10.2 90.5 52.2 38.3 25.4 12.9 1 981 p 30 20 30 A u y y y B B TILL 

-697 10.5 0.3 10.2 139.6 107.8 31.8 23.0 8.8 (I N.li p 45 45 10 A u y Y Y GB GB TILL 
-698 13. 6 0.2 13.4 164.0 135.2 2B.8 21.0 7.8 0 NA P 45 55 NA A u y y y B B TILL 
-699 S.6 0.0 5.6 134.0 101.4 32.6 26.2 6.4 1 ar .. I 

6Cl.D a.ASSIFICATia. 

VISIIU EnD FRC»1 ~IJ6 TABLE AAD P~J~ 
tu1B£R Cf' 6RAI NS 

ABBAADED I ~fllM r:n I C'.ATE tD4 CALC V.6, 
SAKU: I PraED ==:::i: ==--=== a:.:== MS ASSAY 

Y/N DIMTER 11HOO£SS T p T p T P TOTAL 6HS PPB REWiit<S 

18696 N 225 x 3(>0 48 c 

25.4 981 

-697 N NO VIS IBLE GOLD 

-698 N NO VISIBLE GOLD 

-699 y 200 x 300 46 c 1 1 EST. 107. PYRITE 
100 GRAINS -

26.2 827 ARSEOOPYRITE 



FIELDNJTE !Uf!ARV LOS OB-20104, Q) ROTARY OB-20104 
[ IN to MAS tK ] [ IN -63 MICI04 ] [ IN MAS F~ ] MAB -63 NJN~ MAB I 

"200 "6?,0 AS "~ "'6000 "30 "100 "100 "10 "10 "300n "1~ "SOO "SO "100 ~ ~ "100 ~ "2 <FEET) e1f=
1

PLE I Al Cu Sb Mo Bl At Cu Ni Sb Mo Zn Fw"' Ni Pb Mo ~ . ~ a/ka a/ka a/kg INDI TOh LITIO..OEIY LITID..DBIC DESCRIPTllM IN>/OR REMARKS r:=::-c_ ____ [ _____ [_ ____ [_ ____ [_ ____ [_ ____ [_ ____ [_ ____ [ _____ (_ ____ [_ ____ [ _____ [_ ____ [_ ____ [_ ____ [ _____ (_ ____ [_ ____ [_ ____ I -:JDES MO I HES b<>,..:.--1 
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MASTER FILE 

SAMPLE OH SAAPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT { g) WT ( g l WT ( g) WT ( g) WT (g) WT 1. WT '/. WT '/. REMARKS Appendix 8-43C. 
NUMBER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NON~AG MAG -63uM -63FEED -63uM +10 SAND 
18696 20104 106-116 10. M 0 NW-NE 18 63 24 K RL. SILTY SAND 106-116 1. 0 10800.0 -2.0 25.4 12.9 -1. 0 -1. 0 -1 -1 -1 
18697 20104 116-131 15. M 0 NW-NE 18 63 24 K RL. SILTY SAND 116-131 o.o 10500.0 -2.0 23.0 8.8 -1.0 -1. 0 -1 -1 -1 

18698 20104 131-146 15. M 0 NW-NE 18 63 24 t{ RL. GVL. SANO 131-146 o.o 13600.0 -2.0 21. 0 7.B -1. 0 -1. 0 -1 -1 -1 

18699 20104 106-146 40. M 0 NW-NE 18 63 24 K SLUICE BOX 106-146 1. 0 5600.0 -2.0 26.2 6.4 -1. 0 -1. 0 -1 -1 -1 

NOi"S'!AGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE MO AG AS2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUMBER PPB '/. g/kg WEISHT 
186% -20 0.12 0 620 11000 24. 40 90 150 110 200 0 79 -20 9 0.5 0 -10 1. 4 800 473 160 12 12 67 -2 200.0 24. 7 2 10. 90 
18697 61 0.27 0 320 11000 1'3.30 90 230 300 160 0 51 10 7 -0.5 0 -10 1. 1 700 58'3 150 '3 25 105 -2 200.0 25.8 2 10.20 
1869B 22 -0.05 0 50 13000 5.10 10 160 160 130 0 15 -10 6 -0.5 0 -10 0.2 100 96 15 11 78 -2 33.0 3.4 2 2.42 
18699 660 0.27 901 670 8400 26.60 90 190 170 160 0 53 -10 0 -0.5 0 -10 1. 4 800 567 150 11 110 03 -2 200.0 22.8 5 19. 50 

MAGNETIC HEAVY MINERAL CONCENTRATE {PPM) 

SAMPLE 1'160 TI02 CR NI cu ZN SE MO AG PB WT 
NUMBER 'lo ;( g/kg 
18696 1.100 4.20 1100 120 35 220 -1 5 -0.5 29 1. 2 J 

1BG98 0.990 5.20 940 710 100 230 -1 71 -0.5 33 o. 6 
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Appendix 8-44A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OR-20200 

Drilling Completion Date 2/6/87 
~----'-~~~~~~ 

LOCATION (see map at right) 

S-T-R SE!-SW!-16-63N-23W 

County Koochiching 

Quadrangle Deer Lake N.E. 7.5 

Regional Survey Area 01'.'r 

HOLE PARAMETERS 

Surf ace Elevation 1340 ft. 

117 ft_ Total Depth --· __ _ 
~~~~~~~~~~~~~~---

Elevation, Top of 
Precambrian Bedrock 1232.5 ft. 

Drilling Method ~-M_u_d~R_o_t_a_r~y~~~~~~--

Sample Diameter 4.5 inch 
~~~~~~~~~~~~---

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

Interpre
tation 

0-70 Des Moines Lobe 
Gl. Drift 

70-107.5 Rainy Lobe 
Gl. Drift 

107.5-117 Bedrock 

A = -63 microns fraction 
B =Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Significant 
Geo chem 
Samples 

Note: Compare 
to hole 202 at 
same site. 
B = Au,Cu 

H 
I 

C = Ni,Mo 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Amphibolite; see also hole 202 at same site. Dark gray to green. 
Variably massive to well foliated. Grain size 0.2 (esp. plag.) to 0.5 (esp. amphibole). 
Interlocking, equigranular to inequigranular (amph. coarser than px.) to sub-diabasic. 
Comprised of 50% hornblende (variable to actinolite), 40% plag. and 10% chloritized biotite. 
3% dissem. calcite. Trace py. (By ODM, see report in Appendix) 

Thin Section Number: #18725. 
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SfiA.E hEISHT <KS.WET) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBUiDEN ORILLitfJ HANA68ENT LIHITED LABORATOOY SAtfl.E LOO 

h{ I GHT ( 6AAHS DfW AU DESCRIPTION 
00. :-====e --== =--=-============== - ==-===== 

Cl.ASS 
-------77' 

H. I. COOC CLAST ~TRIX 
====--===-==--= ============= ==--==--========= 

TABLE +10 TAaE TABLE NO. CALC SIZE X S/U SD ST CY COLOO 
SPl IT CH I PS FEED COOC 

H.I. CDNC. NON 
LIGHTS TOTAL HAS HAG V.G. PPB --- = 

18721 7.5 
-722 9.1 
-723 10.6 

18724 6. 4 
-726 5.3 

-727A 11.0 
-7278 10.8 

0.3 7.2 
(1, (I 9. 1 
1.2 'i,4 
0.(l 6.4 
0.0 5.3 
0.4 10.6 
0.3 10.5 

6Cl.D Cl.ASS IFI CATI~ 

105. 6 
229.4 
177.5 
116. 5 
113.B 
132.8 
136.2 

89.2 16.4 12.2 4.2 
205.4 24.0 18.0 6.0 
145.8 31./ 23.9 /.8 
9!.9 23.6 16.5 i.1 
86.7 27.1 20.8 6.3 
93.0 39.8 29.4 10.4 
92.9 43.3 32.2 11.1 

VISIBLE GOLD fRC»1 SHAK I >fl TABLE AND PAlfl I tli 

(I 

!) 

(I 

1 

3 
0 
(I 

V/S 00 LS OT 

NA P 69 30 1 NA U 
NA TR NA NA NA NA U 
NA P 60 40 NA NA U 
23 TR NA NA NA NH U 

3B6 
NA PIG 25 50 25 A U Y 
NA P 30 50 ~ A U Y 

SD CY 

Y Y Y GB GB TILL 
Y V Y GB GB TILL 
Y Y Y GB GB TILL 
Y Y Y GB GB TI LL 

Y Y GB B TILL 
Y Y B B TILL 

MJ1BER CF SRAINS 

ABBAAIE> I RRE6lLAR DEL I CA TE OOH CALC V.6. 
SAtf'lE I PAlfED === ==--=== ==== HAS ASSAY 

Y/N DIAl'ETER TlUOOESS T P T P T P TOTPL 6HS PPB REMARKS 

18721 N NO ViSIBLE GOLD 

-722 N NO VISIBLE GOLD 

-723 N NO VISIBLE GOLD 

18724 

-726 y 

5(1 x 75 

25 x 250 
50 x 75 

100 x 175 

-727A N NO VISIBLE GOLD 

-727B N NO VISIBLE GOLD 

13 c 

27 c 
13 c 
27 c 

16.5 n 

3 20.8 386 

EST. 5i; F'YF:JTE 

EST. 15% PYRITE 
20 GRAINS 

ARSEl.JOPYR ITE 
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SAMPLE DH 
NUMBER NUMBER 
18721 20200 
18722 20200 
18723 20200 
18724 20200 
18725 20200 
18726 20200 
18727A 20200 
18727B 20200 

SAMPLE 
INTERVAL 
71-81 
81-91 
91-101 
101-109 
109-117 
71-117 
71-117 
71-117 

ST D G FORTY LEGAL 
DESC 

COUNTY DRIFT 
TYPE 

10. M 0 SE-SW 16 63 23 K 
10. M 0 SE-SW 16 63 23 K 
10. M 0 SE-SW 16 63 23 K 
8. M 0 SE-SW 16 63 23 K 
8. M 0 SE-SW 16 63 23 K 

46. M 0 SE-SW 11l 63 23 K 
46. M 0 SE-SW 16 63 23 K 
46.0 M 0 SE-SW 16 63 23 K 

RL. srLTY SAND 
RL. 6VL. SAND 
RL. SILTY SAND 
RL. SILTY SAND 
BEDROCK 
SLUICE BOX 
MUD PIT 
MUD PIT 

MASTER FILE 

ASSAY 
FTG 
71-81 
Bl-91 
91-101 
101-109 

71-117 
71-117 
71-117 

SOLD WT (g) WT (g) WT (gl WT (g) WT(gl WT (g) WT 'f. 

GRAINS HMC FEED +10FEED NDNMAG MAG -63uM -63FEED -63uM 
0.0 7500.0 -2.0 12.2 4.2 -1.0 -1.0 -1 
0.0 9100.0 -2.0 18.0 6.0 -1.0 -1.0 -1 

o.o 10600.1) -2.0 23.9 7.8 -1.0 -1.0 -1 
1.0 6400.0 -2.0 16.5 7.1 -1.0 -1.0 -1 

-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 

3.0 5300.0 -2.0 20.8 6.3 -1.0 -1.0 -1 
0.0 11000.0 -2.0 2'3.4 10.4 -1.0 -LO -1 

o.o 10800.0 -2.0 32.2 11.1 -1.0 -1.0 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

SAMPLE 
NUMBER 
18721 
18722 
18723 
18724 
18726 
18727A 
187278 

AU NA CE 
PPB "/. 
150 0.29 0 
300 0.23 0 

27 0.27 0 
300 0.21) 0 
350 0.24 790 
51 o. 16 0 
36 0.18 0 

CR 

440 
410 
370 

1600 
1500 
2100 
2100 

MN FE CO NI CU ZN ZN2 

12000 31.10 100 180 130 120 0 
12000 22.50 80 160 96 120 0 
13000 30. 30 90 150 100 110 (I 

9000 34.90 470 200 410 98 0 
12000 23.40 240 170 170 210 0 
11000 21. 80 230 170 200 I 200 0 
11000 21.60 230 180 200 200 0 

MAGNETIC HEAVY MINERAL CONCENTRATE <PPMl 

SAMPLE M60 TI02 CR NI CU ZN SE MO P6 PB WT 
NUMBER '/. :< g/kg 
18723 1.200 4.30 830 300 73 320 -1 53 -0.5 29 o. 7 
18724 0.910 2.BO 620 2800 87 200 -1 231 -0.5 22 1.1 

AS SE ti'O AG AG2 SN SB 

39 -20 
20 -20 
30 -10 
19 -10 
24 -20 

6 -0.5 
16 -0.5 
13 --0.5 
8 -0.5 
9 -0. 5 

23 30 B -0.5 
24 -10 6 -0.5 

BEDROCK Ai~ALYSIS (PPM> 

0 -10 -0.B 
0 -10 -0.5 
0 -10 -0. 7 
0 -10 o. 7 
0 -10 -0.6 
0 -10 0.8 
0 -10 -0.4 

BA LA 

1200 537 
900 53'3 
BOO 552 

-500 379 
900 491 
'300 436 
700 451 

HF iA W 

120 13 -11 
76 10 14 
79 10 12 
BO 6 13 
71 12 38 
94 7 11 
92 11 15 

WT :< WT 1. 
+10 SAND 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 

-1 -1 

REMARKS 

-1 -1 MUD PIT SAMP. 
-1 -1 MUD PIT SAMP. 

PB BI TH u 

63 -2 210.0 20.5 
62 -2 220.0 18.0 
63 -2 210.0 18.9 
51 -2 140.0 15.4 
56 -2 200.0 23.0 
34 -2 200.0 22.2 
46 -2 200.0 22.l 

WT ASSAY 
g/kg WEIGHT 

2 9.07 
2 17. 20 
2 13.20 
3 12. 40 
4 16.00 
3 12.00 
3 11. 60 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB SM SC SE AGR NA TA TE TB TH SN W U YB ZNR ZR 
NU~ER PPB i. '/. 
18725 -7 -0.2 -1.0 400 0.0 -1 29.0 o.o 490 30 0 2 -100 6.1 12 o.o 5 230 0 0.00 0.0 -10 0 3.00 -1.0 -lO 0.0 1.7 -10 3 -0.5 0 0 0 

SAMPLE 
NUMBER 
18725 

CU PB ZN MN AG SNR LI BE C02 
"f. 

70 11 83 0 1.0 0 0 0 0.00 

BEDROCK ANALYSIS (PPtil) CONTINUED 

NA M6 AL SI02 S CL 
'/. '/. 

3 0 0.00 o.o 0.00 0 

K CA FED NIR SR NB MOR BAR TAR Bl LOI FE 
'/. '/. 

0 0 0.0 0 0 0 0 0 0.0 -2 0.00 0 
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Appendix 8-45A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20201 

Drilling Completion Date 2/5/87 ----'---'-----------

LOCATION (see map at right) 

S-T-R SE!-SEk-10-63N-23W 

County Koochiching 

Quadrangle Deer Lake N.E. 7.5 

Regional Survey Area ___ o_r_r ________________ __ 

HOLE PARAMETERS 

Surface Elevation 1300 ft. 
~------~----------------

Total Depth 77 ft. 
----------------------~-----

Elevation, Top of 
Precambrian Bedrock 1228 ft. 

Drilling Method Mud Rotary 

!f t~{~~l~1i··r~~)1<J.f (;: .. "'~i:i '; 
..,.Jr;.,.aJ:Jr··fc;'"f\~ :~ ~~-:; i :.;J 
>.~.f.~G· .::·:.:i .-:..·~.::'~'::·.--.:"!_. 1302~ .: 1~ 

__________ ......::,. ____________ ___ 
Sample Diameter 4.5 inch 1.--:.·'·~ :..r·.--.. ~:~~ .. ~-.c:..~,·.:- · .:~·:. ..~i.~.· ;_, .-_ I ~ ---------------------------
Sample Collection 
Method Slurrv: Trough with Dam 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-62 Des Moines Lobe 
Gl. Drift 

62-72 Rainy Lobe 
Gl. Drift 

72-77 Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

F B,C 

F I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geo chem 
Samples 

B = Cu,Ni,Cr, 
Ag, Se, Sb 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Amphibolite (basalt). Dark green, moderately foliated 
amphibolite (basalt). Grain size 0.2 (plag.) to 0.5 (actinolite) with inequigranular, 
interlocking texture. Comprised of 50% actinolite, 40% plag., and 10% chloritized 
biotite. 5% of chips contain 10% calcite. (By ODM, see report in Appendix.) 

Thin Section Number: #18719. 

I 
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SAff'l.E 
t{). 

18717 
-718 
-77.f) 

hEISHT (KG.WET) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERMDEN DRIL1H6 HANA6EJ£MT LH1ITED L.ABOOATOOV StWLE LOO 

tl:IGHT (6AAHS DRY) AU DESCRIPTION 
...... x•cm 1::----:::.::.::::.:::::r&--:m:~r=:r ===::z a::::::= =--=-= 

a.ASS 
-=s=mrr= rr..,......,m="" 

H. I. COC CLAST HATRIX 
---~------~ ------ -------

TABLE +10 TABLE TABLE H. I. CIJJC. NON t{), CALC SIZE % SIU SD ST CY COLOO 
SPLIT OiIPS F£ED me LIGHTS TOTAL HAS HAG V.6. PPB =---= = 

V/S fiR LS OT SD CY 

8 .. } 0.2 8.1 1.35. 3 105.8 29.5 n. 1 6.4 I) NA F'. G 90 10 NA NA U Y Y Y GG GG TI LL 
7.0 o.o 7. (l no.1· 219.4 11. 5 5·. 9 1. 6 (I NA TR NA NA NA NA U Y Y Y GB GB TILL~BDK 
2.5 0.0 2.5 70.3 64.3 b.O 5.2 0.8 0 NA 

6CLD a.ASSIFICATI~ 

YI SI BlE 6Cl.D FRC»1 SW1K I tf3 TABLE AND P~ I t-G 
tuiBER Cf SRA INS 

ABBRADED IRRE6ll.M DELICATE OOH 
SAtflE I PAtfED == ==----= ==== 11A6 

Y/N DIAl'ETER THICKNESS T P T P T P TOTAL 6HS 

18717 N NO VISIBLE Gfil(l 

-718 Y NO VISIBLE GOLD 

-720 Y NO VISIBLE GOLD 

CALC V.6. 
ASSAY 
PPB R81ARKS 

EST. 5i: F'YR I TE 

EST. 5/; PYRITE 
20 GRAINS 

ARSENOPYRITE 



i,1£,.j£1(. • 

FIELDNOTE SUMMARY LOB OB-202014 MUD ROTARY 

C IN NON MAS Hll1C JC IN -63 MICRON H IN ~ FROC -63 NON MAS MAG 

"'200 "'600 "S "'~ "6000 "30 "tOO "'100 "10 "10 "'!00 "'~0 A50Q "'50 "100 ~A l "100 ~~ "2 
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ffi!C 08-20201 

(FEET) ~lE 1J?ctr1~ LITHOLOGY LITHOLOGIC DESCRIPTIONS ~DIOR REMARKS Appendix 8-458. 
·--l:IDES ~·o INES iTff:TiNrn : 
J---·-·--,----··-·nnTI ! ii !I !i'.J! II I 
--l !I I! 1111: ! I! 1111i1-------------------------------------------1 

S -l !UJlillLJ.UltU (0. 0-5. 0) SILTY SAND; OXIDIZEDi fgr. ! 

10 ~ i~[:~~:n : 

:: 1 iHl H-----------------------------1 <:: :.-~::: : .. ~::: : .. i! (5. 0-34. 0) CLAYEY TILL; UNOXIDIZED; gray, 
:1 ··: ... ·":· .. ·":· .. ·":1 w/occ ls pebs. 

2 5 ·-=l }:: j:: }::: :::ii 

:'11] ~ , ; , -H! ! 
I l...:~1~· ... :·· .. ·:i 

:~: s ·-_j ~~~2~@.~I 
-I g~"§!§§f§ 
---1 ~~~::=.§~=ill 
"""1 §.~f~§~::;::;I I -:i Cl ""·.::::: i§::::::.::::::~::::::::::;:;:.; __________________________________________ : 

..J :~~=~~:@ (34.0-56.0) CUW· UNOXIDIZED• gray lake I 
-·-I ~~~~~! sediments; drildng rate 42 ft/houk ! 
-j ~::=.::::=l I 

.:45 -=1 ~~~~~t.~~ i 
--, ~I::=::=:::.::~=;! : 
-- §§j~g~:;;::::~ I 

c: n _, iE~::-;:.:;;:::_§.~d I 
........ ==: ~~~~§ l 

·-l §§.~~::::=.:::§ I 

5 5 --·3 I (~~!~~------------------------------------------------! 
-1 ; a:;/!:lilii!i:ldl (56.0-57.0) SILT; UNOXIDIZED. l 
-1----·--l.-------a ii I!.: i '.ii! :i I: i----------------------------------------1 

t;O __; i j:l!i11::1!! HI (57.0-62.0) SILTY SAND; UNOXIDIZED; at 59 l 
j !.'RA II IP._ilUI. I . !: Ill !llii ll! sandy gravel w/i:ob1· sg.;.02 ~rans to Rainy ! 

I IHI n:m: .. ·-.. "'="'···· .. lobl NldtcrtHing !II and ulty c:lay i:ont111t. I 
,...::! I ~·f ., ~ '!-.' ~ I 

135 .IJ:.-l.
1
8 7 .1 7111@ k":--.~/>'·)~ (&2. 0-68. 5) BRAVELL V, V TILL; l 
. . ~·: ~~·:.-:.-::-~~- UNOXIDIZED1 v 1ilty1 RAI LDBE1 IOrt pebl, I 

·(-···I"·~~· : trace hi; oouldar ai • 5. I 
..... 
1
, 
1 
__ 
1 
ii s "l .1 s ii 101 #--:--~>':"cl - I 
-·-1 i -· 5-:-::::-:-:::-1 (~·?-12.0) SANDY SILT! OXIDIZED?; l)lbblYs. I 

I j IP~;;!! i -:-..:_-;-..:_-~ hth1 f1td, v unusual1 apple green, RESOl.l 1 H? I 
::i..___ I • - r;;:--:;:;:-i or CrthCIOUI?; 71-7'r!. i ncrtastd ptb i:onhnt I ! 

--1-----' l ':·:' ':·:··---------------------------------. 
7t; -~:!..? "'l .JL '91 :I 1 ::-:: .. ::·:: .. i (72.0-77.0) BE~ROCK; Amphibolite (basalt>, ! 

• ....J I i ::< ::-::: Qk gr-grn, Vil'.'Ubly 11tass ~o w fol, 1 

--_;.-----r------t·----·l interloc::k-tc;i1.11gr to sub-dubas1c• 50" hbl I 
.. -1 : i I 40" plag, 10" chltized biot, 31' Aissern calc, I 

:::o _:J l l_!~-~~L~~=-~~~~~~!.L~~J~~~~~~~!~:--------! 
Ll!- :13:"'l 2 ll~\ ~~ 
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lllASTER FILE 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (g) WT (g) WT(g) WT (g) WT '/. WT '/. WT '/. REMARKS Appendix 8-45C. 
rtJMBER NUl'!BER INTERVAL DESC TYPE FTG GRAINS HMC FEED +10FEED NONMAG MAG -63uM -63FEED -63u~ +10 SAND 
18717 20201 59-66 7. M 0 SE-SE 10 63 23 K RL. GVL. SAND 59-66 o.o 8300.0 -2.0 23.1 6.4 -1.0 -1.0 -1 -1 -1 

18718 20201 66-73 7. M 0 SE-SE 10 63 23 K RL. SILTY SAND 66-73 o.o 7000.0 -2.0 9.9 1.6 -1.0 -1. 0 -1 -1 -1 
18719 20201 73-77 4. M 0 SE-SE 10 63 23 K BEDROCK -1.0 -1.0 -2.0 -1. 0 -1.0 -1.0 -1.0 -1 -1 -1 
18720 20201 59-77 18. M 0 SE-SE 10 G3 23 K SLUICE BOX 59-n o.o 2500.0 -2.0 5.2 o.a -1.0 -1. 0 -1 -1 -1 

NONMAGNETIC HEAVY ~INERAL CO~CENTRATE (PPM) 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE MO A6 AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUMBER PPB '/. g/kg WEIGHT 
18717 -5 0.21 0 2600 11000 34.10 180 290 590 130 0 39 20 7 -0.5 0 -10 1. 2 900 386 110 7 19 72 -2 130.0 17.0 3 16. 90 
18718 -29 0.24 0 23000 6800 36. 70 330 640 1200 220 0 64 50 9 2.5 0 -10 3.0 -800 550 110 12 28 109 -2 11 o. (1 16. 5 1 7.34 
18720 -33 0. 3"2 855 5600 10000 33.00 220 380 740 190 0 28 -10 6 -0.S 0 -10 1.4 -600 470 120 9 94 59 -2 170.0 19.9 2 3. 71 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE MGO TI02 CR NI cu ZN SE MO AG PB WT 
NUMBER '/. '/. g/kg 
18717 1.200 4.20 1500 250 86 300 -1 34 -0.5 32 O.B 

BEDROCK ANALYSIS (PPM) 

SAMPLE AU SB AS BA BR CD CE cs CR CO EU HF IR FE LA LU !'110 NI RB Si'fi SC SE AGR NA TA TE TB TH SN w U VB ZNR ZR 
NUMBER PPB ;. '/. 
18719 -9 -0.2 2.0 1000 0.0 2 188.0 0.0 380 30 0 4 -100 6.8 105 o.o 2 270 0 o.oo o.o -10 0 3.30 -1.0 -10 o.o 8.3 -10 4 1.5 0 0 0 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE C02 NA MG AL SID2 s Cl K CA FED NIR SR NB MOR BAR TAR Bl LOI FE 
NUMBER '/. '/. '/. '/. "/. 
18719 30 23 130 0 2.0 0 0 0 o.oo 3 0 0.00 o.o o.oo 0 0 0 o.o I) 0 0 0 0 0.0 -2 0.00 0 
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Appendix 8-46A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20204 
~--~-------------

Drilling Completion Date ~-2_/_4~/8_7~--~---

LOCATION (see map at right) 

S-T-R NE!-NE!-18-63N-23W 

County Koochiching 
Quadrangle Deer Lake N.E. 7.5 

Regional Survey Area ~-O_r_r ____ ~---------

HOLE PARAMETERS 

Surface Elevation 1330 ft. 
------------~--------

Total Depth ___ 1_7_7_f_t __ . __________________ __ 

Elevation, Top of 
Precambrian Bedrock 1159 ft. ---------------------
Drilling Method __ M_u_d __ R_o_t_a_r~y ____________ _ 

Sample Diameter ___ 4_.S __ i_n_c_h ______________ _ 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-161 

161-171 

171-177 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 
No 

F 

F 

Subsamples 
Tested 
No 

B,C 

I 

E Skeletonized Grab Sample 
in Core Box 

F Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Uncertain 

Thin Section Description: #18715 

Significant 
Geochem 
Samples 

H Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

191 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnDEN DfHllltll HANA6El'EHT LIHITED LABOOATORV 5At'flE LOS 

SAff>l.E ~16HT (KS. WET> WEIGHT (6/WfS DRY> PA.J DESCRIPTION Cl.ASS 
NJ. - ===:::.::=..--=:&::::11:1:- ~::.:::::a z::::::::: :x:::::::::::::-:r ==p=::zz•ezz= ..... 

H. I. CCH: CLAST HATRIX 
=-------- -

TABLE t10 TAfl..E TABLE M. I. ccu;. HOO tll. CALC SIZE I S/U SD ST CV CCX.00 
SPl IT CH I PS FEED CONC LIGHTS TOTPL HA6 HAG IJ.6. PPB ----- = 

V/5 ElR LS OT 50 CY 

18712 7.5 (1, 0 i.5 100. 4 74.7 25.7 18.1 7.6 (I NA TR NA NA NA NA u y y N B NA TILL 
-713 11. 5 0.2 11. 3 2.38. 7 198.5 40.2 31.8 8.4 (l NA F'. G 60 40 NA NA u y y N B NA TILL 
-i14 12.5 (l.·a-· 11. 7 222.6 17(1, 8 51. a 42.3 9.5 (I NA F' 60 40 HA NA u y y y B B TILL 
-716 5.9 o.o 5.9 210.1 171.0 39.1 31.6 7.5 3 151 

VIS Ul.£ 6Cl.D FRCJ1 s.wms TABLE AHO P~I NG 

ABBRADED I m1£6tl.AR DEL I CA TE tllH 
SPiPlE I PAlf£0 == ==---== === HAG 

Y/H DJAl'ETER THICKNESS T P T P T P TOTAL 6HS 

13712 N NO VISIBLE GOLD 

-713 H NO VISIBLE GOLD 

-714 N NO VISIBLE GOL~ 

-716 y 50 x 75 
75 x 125 
75 x 175 

13 c 
20 c 
25 c 

CAlC V.6. 
ASSAY 
PPB REl'iARt<S 

EST. 15/. PYRITE 
20 GRAINS 

ARSEoo=-YRITE 

3 31.6 151 
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FI aDNOTE SUMMARf um 08-20204, Q) ROTARY 
C IN NJN llli llC l C IN -63 MICR~ JC IN MAG FRAC -63 ~N MAG MAG 

NON MAG -63 HMC 
"200 "600 "'5 ~ ·"'5000 "30 "100 "100 "10 "10 "300 "10 "'500 ":50 "100 "500 "20 "100 "10 "2 

c~·-- : ... _._c_~.:L_~-- ~-~--'~-~-- ~-~- L--~~~~.-~i~:L ... ~~- i:-=~=-i:-_!~:.-:-;=~~~- i .. _!.~- :-·--~~:~r~:~~~C-.. ~~=-L---~~:~~~--~!~!- ~~~=-1 

lf1C * GOLD 
BRAINSt 

(FEET) # INDICATORS LITHOLOGY 
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fllASTER FILE 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY SOLD WT (gl WT (g) WT (g) WT (gl WT(g) WT (g) WT "I- WT :4 WT 'f. REMARKS 
NU111BER NU~ER INTERVAL DESC TYPE FTS GRAINS HMC FEED +10FEED NONMAG ~AG -63uM -63FEED -63uM +10 SANO Appendix 8-46C. 

18712 20204 136.5-157 20.5 M 0 NE-NE 18 63 23 K RL. CLAY: GLACIAL LI< 136.5-157 o.o 7500.1) -2.0 18. l 7.6 -1. 0 -1.0 -1 -1 -l 
18713 20204 157-167 10. M 0 NE-NE 18 63 23 K RL. GVL. SAND 157-167 0.0 11500. 0 -2.0 31. B 8.4 -1. 0 -1. 0 -1 -1 -1 
18714 20204 167-172 5. M 0 NE-NE 18 63 23 K RL. GVL. SAND 167-172 0.0 12500.0 -2.0 42.3 9.5 -1. 0 -1.0 -1 -1 -1 
18715 20204 172-177 5. M 0 NE-N£ 18 63 23 K BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -1 
18716 20204 136.5-177 40.5 M 0 NE-NE 18 63 23 K SLUICE BOX 136.5-177 3.0 5900.0 -2.0 31. 6 7.5 -1. 0 -1. 0 -1 -1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE MO AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NU~R PPB '/. q/kg WEIGHT 
18712 65 0.16 0 400 11000 27. 90 70 140 220 160 0 56 -10 8 -0.5 0 -10 -0.6 900 415 140 11 11 79 -2 150.0 17.4 2 13.20 
18713 47 0.25 0 450 12000 25.20 110 160 150 110 0 30 -30 5 -0.5 0 -10 -0.2 600 445 65 13 -10 57 -2 160.0 12. 3 3 22.80 
1B714 -23 0.24 0 490 11000 24. 40 100 140 170 130 0 24 -20 7 -0.5 0 -10 -0.5 -500 403 54 9 -e 44 -2 140.0 13. 7 3 30. 70 
18716 130 0.22 603 430 12000 21.10 70 130 140 150 0 18 -10 4 -0.5 0 -10 -0.5 -700 353 50 5 -14 33 -2 130.0 11. 3 5 23.90 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM> 

SAMPLE MGO TI02 CR NI cu ZN SE MO AG PB WT 
NUMBER '/. 'f. g/kg 

I 

18714 1.200 5.00 BOO 150 77 2'30 -1 19 -0.5 22 0.8 

BEDRCCK ANALYSIS (PPM) 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO Ni RB SM SC SE AGR NA TA TE TB TH SN w u YB ZNR ZR 
NUMBER PPB '/. '/. 
18715 -6 -0.2 -1.0 600 0.0 l 28.0 o.o -50 10 0 2 -100 2.B 15 o.o 2 26 0 0.00 o.o -10 0 3.00 -1.0 -10 o.o 3. 1 -10 -2 0.7 0 0 0 

BEDROCK ANALYSIS !PPM) CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE C02 NA MG AL Sl02 s CL K CA FEO NIR SR NB MOR BAR TAR BI LOI FE 
NUMBER " '/. ~ '/. '/. 
18715 20 13 39 0 1. 5 0 0 0 0.00 3 0 o.oo o.o 0.00 0 0 0 o.o 0 0 0 0 0 0.0 -2 0.00 0 
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Appendix 8-4 7 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20303 

Drilling Completion Date 2/3/87 
~--""-......;....--~~--~ 

LOCATION (see map at right) 

S-T-R NE!-NE!-36-64N-24W 

County Koochiching 

Deer Lake N.E. 7.5 Quadrangle _ _ _ _ _ __ _ 

Regional Survey Area Orr 
~~~~~~~~~~~ 

HOLE PARAMETERS 

Surface Elevation 1310 ft. 
~~~~~~~~~~~~-

Total Depth ~-64~f_t_·--~~----~~-------

Elevation, Top of 
Precambrian Bedrock 1256 ft. 

Drilling Method ___ M_u_d~R_o_t_a_r~y----~~~--~ 

Sampl~ Diameter 4.5 inch 
----~------------~-------

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-49 

49-54 

54-64 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

F B,C 

F I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Significant 

H 
I 

Geochem 
Samples 

C = Ni 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Amphibolite. Black, well foliated to gneissic with 5% quartz 
stringers amphibolite. Grain size 0.1-0.5 to locally pegmatitic. Locally 
equigranular but hornblende generally coarser than plag.; interlocking. Comprised 
of 70% hornblende (brown px. in 10% gneissic bands), 30% plag. and 0.2% garnet. 
2-3% fracture calcite. 0.5% stringer and fracture pyrite. 5% magnetite in 10% of chips 
only. (By ODM, see report in Appendix) 

Thin Section Number: #18710. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBl.RDEN DRillltll ~ LIHITED LABOOATOOY Mlfl.E LOO 

SAlfl..E ~l6HT <KG.WET) WEIGHT (6RAHS DRY) AU DESCRIPTI~ a.ASS 
NJ. &::a ~===========-====-== ==-=:ii:=-= ===-=:z::::z-- ---===r=r S'!!l!%%'ttt"!"'Y 

H. I. COC CLAST HATRIX 
-------- - ---- --11 

TABLE +10 TABLE TABlE M. I. CCU:. NON HO. CAlC SIZE l S/U SD ST CY COl..00 
SPl IT CH I PS FEED CCH: LIGHTS TOTf'.'i. l1A6 KA6 v.s. PPB ------ ===::& 

V/S 6R LS OT SD CY 

-
18709 7. :. l), 0 7.3 166.6 116.0 50.6 44.9 5.7 0 NA TR NA NA NA NA U y y y B B TILL 

-711 2.9 0.0 2.9 15-0.3 51.5 98.8 88.S 10.3 1 , 33 

6(lJ) Cl.ASS IFI CA Tl <14 

V UH Bl£ 6Cl.D FRa1 SHAK I ha TABLE AND P~ I NS 
toiBER CF SAAJ NS 

ABBRADED I RRE6U..M DEL I CA TE OOH 
SAtft..E I PM£0 === ==--=== ==== HAS 

18709 

-711 

Y/N DIAl'ETER THICKNESS T P T P T P TOTAL 6HS 

tl NO './ISli:!LE GOLD 

y 100 x 150 2S c 

88.5 

CALC V.6. 
ASSAY 
PPB REMARKS 

EST. 50% PYRITE 
SO GRAINS 

33 ARSENtJlYRITE 



FIEL.Dt«ITE SLM4ARV LOO OB-203039 IU ROTARY 
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-'200 -'600 AS "2S A6000 AJO "100 "100 "10 A10 "300 "10 ""'° 1 11100 ~- ~ "100 ~ "2 AE l»JL 
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SAMPLE DH 
NUMBER NUMBER 
18709 20303 
18710 20303 
18742R 20303 
18711 20303 

SAMPLE 
INTERVAL 
51-55 
55-64 
55-64 
51-64 

AU NA CE 
PPB '/. 

ST 0 G FORTY LEGAL 
DESC 

COUNTY DRIFT 
TYPE 

4. M 0 NE-NE 36 64 24 K 
9. M 0 NE-NE 36 64 24 K 
9.0 M 0 NE-NE 36 64 24 K 

13. M 0 NE-NE 36 64 24 K 

RL. SILT 
BEDROCK 
BEDROCK 
SLUICE BOX 

MASTER FILE 

ASSAY 
FTS 
51-55 

51-64 

BOLD WT (g) WT lg) WT (gl WT (g) WT!gl WT (g) WT ~ WT ~ WT " REMARKS 
GRAINS HMC FEED +lOFEED NONMAG MAG -&JuM -63FEED -631Jl1! +10 SAND 

o.o 7300.0 -2.0 44.9 5.7 -1.0 -1.0 -1 -1 -1 
-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
1.0 2900.0 -2.0 88.5 10.3 -1.0 -1.0 -1 -1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

CR MN FE CO NI CU ZN ZN.2 AS SE MO AG AG2 SN SB BA LA HF TA W PB BI TH LI WT ASSAY 
g/kg WEIGHT 

SAMPLE 
NUMBER 
18709 
18711 

44 0.24 0 240 10000 22.70 100 140 140 110 0 14 -10 6 -0.5 0 -10 0.5 200 134 33 2 16 50 -2 44.0 5.6 6 32.60 
63 0.21 39 60 10000 21.70 80 140 180 150 0 -2 -10 2 -0.S 0 -10 0.2 -100 20 4 1 16 19 -2 5.2 -1.1 31 67.70 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM> 

SAMPLE MGO Tl02 CR NI CU ZN SE MO AG PB WT 
NUMBER " " g/kg 
18709 2.000 5.30 2000 740 120 220 -1 62 -0.5 21 0.8 

SAMPLE 
NUMBER 
18710 
18742R 

SAMPLE 
NUMBER 
18710 
18742R 

BEDROCK ANALYSIS (PPM) 

AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI 
PPB ~ 

-7 -0.2 -1.0 31)0 0.0 1 18.0 o.o 50 40 0 3 -100 23.3 6 o.o 2 88 
-7 -0.2 -1.0 -400 0.0 -1 18.0 o.o 50 40 0 2 -100 24.0 7 o.o 3 88 

CU PB ZN MN AG SNR LI BE C02 
~ 

88 12 170 0 2.5 0 0 0 0.00 
95 6 180 0 2.5 0 0 0 0.00 

BEDROCK ANALYSIS (PPM) CONTINUED 

NA MG AL SI02 S CL 

~ " 
0 o.oo 0.0 0.00 0 
0 0.00 o.o o.oo 0 

K 

0 
0 

RB SM SC SE AGR NA TA TE TB TH SN W U YB ZNR ZR 
'/. 

0 o.oo o.o -10 0 0.96 -1.0 -10 o.o -0.5 -10 -3 -0.5 0 I) 0 
0 o.oo o.o -10 0 0.97 -1.0 -10 o.o 1.0 -10 -3 -0.5 0 0 0 

CA FED NIR 
'/. 

0 o.o 0 
0 0.0 0 

SR NB MOR BAR TAR BI LOI 

0 0 0 
0 0 0 
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'/. 
0 o.o -2 o.oo 
0 0.0 -2 0.00 

FE 

0 
0 

Appendix 8-47C. 



Appendix 8-48A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20401 

Drilling Completion Date ___ l_/_7_/8~7~~~~ 

LOCATION (see map at right) 

S-T-R SE!-SW!-13-63N-22W 

County Koochiching 

Quadrangle Silverdale 7.5 

Regional Survey Area ~-O_r_r ______ ~-------

HOLE PARAMETERS 

Surface Elevation ___ 1_2_9_0 __ f_t_. __________ ~-

Total Depth 113.5 ft. 

Elevation, Top of 
Precambrian Bedrock 1178 ft. 

Drilling Method Mud Rotary 

Sample Diameter 4.5 inch 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFOID!ATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-93 Des Moines Lobe 
Gl. Drift 

93-112 Rainy Lobe 
Gl. Drift 

112-113. 5 Bedrock 

A -63 microns fraction 
B Heavy Minerals, Nonmag 
C Heavy Minerals, Mag 
D Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

F B,C 

F I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Significant 
Geo chem 
Samples 

B W,Cu,Pb 
c Ni,Cu,Mo 

H Thin Section 
I (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Principal Rock Type: Uncertain, Probably Quartz Diorite. Medium gray, 
well foliated quartz diorite. Grain size variable 0.2-1.0 between chips. 
Interlocking, equigranular at chip scale. Comprised of 60% plag., 20% qtz., 
10-20% hornblende and 10% biotite. 2% dissem. calcite and 0.5% dissem. pyrite. 
(By ODM, see report in Appendix.) 

Thin Section Number: #18652 and #18653. 
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18650 
-651 

-654 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnOEN OOILLI~ HAHASeEfl LIHlTED L.ABOOATOOY !Wt'LE LOO 

~IGHT <GRAHS DRY) De:SCR I PTI 00 

H. I. CCH: CLAST MATRIX 

TABLE +10 TABLE TAElE 
5Pl IT CH I PS FEED CCH: 

5 .. ) 0.4 4.9 161. 2 
1 (1• 1 (I, 4 9.7 172.8 

2.4 0.0 2.4 89.1 

H. I. CONC. NQ'I 
LIGHTS TOTrt. HAS 

145. 6 15.6 1.3. 6 
144.9 27.9 2.3. 6 

78.8 10.3 9.1 

======--= =======-::.:" 
00. CALC SIZE S/U SD ST CY COlOO 

HAG V.G. PPB 
VIS GR LS OT SO CY 

2. 0 I) NA p 2t) 8!) NA NA u y y y GB GB 
4 •. 3 t) NA p 70 30 NA NA u y y y GB GEi 

1.2 2 483 

Cl.ASS 

TILL 
TILL 

18754C 2.6 0.1 2.5 90.7 78.6 12.1 9.B 2.3 0 NA TR NA HA NA NA u v y y 68 GB TILL 

~ Cf" 6AAINS 

ABBAAt£0 I RREsu..AR DEL I CA TE OOH 
SAtfl.E I PANED ==::::i: ==---== === HAS 

YIN DIMTER THIO<NESS T P T P T P TOTAL 6MS 

18650 N NO VISIBLE GOLD 

-651 N NO VISIBLE GOLD 

-654 y 75 x 125 
100 x 150 

19754C Y NJ VISIBLE rn.D 

20 c 
25 c 

2 9.1 

Clt.C V.6. 
ASSAY 
PPB ~S 

483 

EST. SI. PYRITE 
3'f. ARSENOPYRITE 

(FINE) 

EST. SI PYRITE 
0.5X ARSEKPYRITE 
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3~'1d >fN'118 



FIELDNOTE Sl.Mi1ARV LOO OB-20401, KID ROTARY 
C IN NON MS tflC lC IN -63 MIC~ JC IN MAG FR;c J -63 tillN MAG MAG 

NON MAS ·§3 HMC 
A2()() A&O() "'S A25 AGOO() A~ A100 AlOO AlO A10 AJOO A~O A5()0 A3() AtOO A~ AAO A100 AlO A2 
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r-· i--- . ----, 15 
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1· ----- i------ - 1------1----- - 1- -- --- r- ----- r------ r- ----- i----- -1-- --- - 1------ r---- -- t-- -- -- i------1--- -- -1-- ---- 1------ r--- --- r- - ---- i----- -1 r ·--- ··-1·---- - i- -·----1----- -1· - u•---1-----·· 1·----- [" - -·--- 1------1- .. ---- 1- ----- i---- .... , ___ - -1--- -·· r---·-- ~----·-1---- - - j"-- - ·-·- i-- -·-·-- r-··-- -1 

f~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~{~~~~~~i~~~~~~~~~~~! 25 
I··· -- -- !------ ~----- ~----- ~ - ---- ~-----1- ----- ~----- l--·--- - f-- ---- 1------ 1------ i------ f- ----··I----·· - 1-·· ----1----·· ·· :--- -· -- :-- --··- :------ ! 
~ --... --:------r-----1- ·- - - - - ~ - - - - - I- - - - - - I- - - - - - 1- ·- - - - - !· - - - - - ,- ·• - - - - I- - - - - - r ---- -· ~ ----- ,- ----- 1- - - - - - i- - - - - - i- - - - - •· ).. - ·• - - -· 1- - - - - - i- - - - - - ~ 
1--···-.. ·1·-·-- - .. ·~---.. ·1--·--1-.. ·---r--·-l--i--1--·--1--·--~--r-----1---t·---r---i-·-·--r·----i---· .. --;----·1 :~:Cl r ... -- -- r----_ l ______ r-- -- - !" ----- r----- r----- 1---··-- r---- -r- ---- r-- --- r---- -r----- r----- ;---- -- j"----- r-··- --1--- -- r· ---- - r-----1 
c:::::: t:::::: c::::: c::::: i::::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: C::::: C:::: c:::: c::::: c:::::: c:::::: c:::::: I 
I... I L" I ~ L l I l L I L ~ 1..· L ' J ' I I . ----- 1------ ----- -----·- ,----- ----- ,.. _____ .------------ ----- ., _____ ----- ----- ----- ----- 1------ L.----- ~----- :...----- ,.. ____ _ 
1-.. ---+- I . -· -J...-. . I ! . 1---l----1---l--l •'')C' 
l- ·-----1--·---- ~-----1------ ~-----1----·-- I------ !------1------ i------ ~-----1------ f------1------ ~----- ~·--··-- !------1------1------ !------ i ,_,,_, 
1- --- -- r---- - ~----- ~---- - r------ r-----1---·---1------1------ 1----- -1------1------1------1------1------1------ 1------1---- --1- ----- r·-----1 

[::: [:: [:: [:: [::: [:: f::::: ~::::: [::: [::::: [::: [::: r::::: [:: [:: E::::: t::::: [:: [~~E::::: ! 40 
L, _____ L-----L----- l-----1------ L _____ L-----1..-----l----- I..----- L _____ L----- L-----1------ L-----1...----- (.. _____ L _____ L _____ L-----1 
1------ ~----- ~----- ~----- !...----- !...----- \..-----1------ ~-----1------ l------ ~-----1------ 1...-----1------ 1...----- ~-----1------1------1------1 
~-----1--·---- ~----- ~----- ~-----!------ ~-----!-----·-!------ 1------ ~----- ~------ 1------1------ ~-----1------ ~----- ~----- ~----- ~-----1 r----- r-·----i------i------ r----- r----- r------t------i------1------ ~----- ~----- ~----- ~----- ~-----!------(~----- ~----- ~----- ~-----1 .:is 
r-----r-----1-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----1 
F:::: c::::: c::::: c:::: c::::: C::::: c::::: c:::: c:::: c::::: C::::: c:::: c::::: c::::: c::~:: i:::::: ~::::: c::::: r.::::: c::::: I SD 
~--·--- ~-:.---\..----- \..----- L----- l------ ~-----\..-----1------ ~----- ~----- \..----- ~-----1...-----1------ \..----- ~----- ~-----1------1...-----1 
~----- ,L----- ~-----1------ ~----- ~----- ~----- ~-----!------ ~----- ~----- ~-----1------1------1------ ~-----1------ ~-----1------ ~-----1 
1------1------1------1------1------ 1------1------1------ r------ 1------1------ 1------1------1------1------1------1------1------1·----- 1------1 
~ --·--- t------ r----- i----- - ~----- r----- r----- r----·- r----- ~----- r----- r----- r----- r----- r-----r----- i------ i--- --- r···· --- i·-----1 55 
i: ::::: c::::: c::::: c:::: c::::: c::::: c:::: f-::::: c::::: c::::: c::::: c::::: c:::: c::::: c:::::: F::::: c::::: c::::: i:::::: i:::::: I 
1------ [ _____ [ _____ l-----L----- 1------l-----t-----l----- L----- l----- ~----- '------1------L----- ~-----L----- L----- L-----L-----

~
-----l------r-----r-----r-----r-----r-----r-----r----- ~----- ~----- ~----- ~----- l------1------ ~----- ~----- l------ l------1----- 1 Ea=i 
----- t _____ i------1------ r------1------ i------r------1------ L _____ i------1------ i------ r-----1------1------1----.!'- '------1------1------1 --·--- F-·----1------ i------ i------ i------ i------,------ i------ F----- i------ i------1··----1------ r------ i------1------ ~----- i------ i------

r----- r-----r-----1------ r----- r----- r----- r----- r-----1----- r----- r----- r----- r----- r----- r----- r----- r----- i------ r-----1 
~-----r-----r----- r----- r------ c---- c----- r----- c----- 1·-----1·----- r----- r----- i------ r-----.r----- c----- r----- .------ c.:::.:::..:.:::..1 cc 
r----- L----- L----- L----- L----- L----- L-----L----- L----- L----- L----- L----- L----- L----- L----- L----- L _____ L----- L----- L-----1 '-'·-• 
1------ I------\..----- ~-----L-----1------1------1------1------1------ 1------1------ \..-----1------1------ ~-----1------1------1------ ~-----1 
~----- ~-·---- ~----- ~-----1------ ~----- !------ ~----- ~-----1------ ~----- ~----- ~-----1------ ~----- ~----- ~----- ~----- ~-----1------1 
1------1------1------t------1------ 1------1------1------1------1------1------ t------t------1------t------1------ 1------1------1------ 1------1 
r- · -r-i 70 
t::::: r::::: r::::: r::::: r::::: r::::: t::::: t::::: r::::: r::::: t::::: [::::: r::::: r::::: r::::: t::::: r::::: r::::: r::::: r::::: 1 

L
[ _____ [ _____ [ _____ [ _____ [ _____ [ _____ L _____ l _____ [ _____ [ _____ [ __________ [ _____ [ _____ [ _____ l _____ [ _____ [ _____ ( _____ [ _____ I 
----- L-----L-----L----- L----- L----- L----- L----- L----- L----- L----- ----- L----- L----- L----- L----- L _____ L----- L----- L-----1 

~----- ~----- '~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~-----1------ ~----- ~----- ~-----1 75 
~-----t------ -----~-----1------r-----1------t------r-----1------1------~-----1------r-----1------r-----1------1------1------1------1 
~-----t----- -----t-----t-----t-----t-----i------t-----~-----t-----t-----t-----i------i------i------t-----r-----i------i------1 r----- r-----t----- r----- r----- r----- r----- r-----r----- r----- r----- r----- r----- r----- r----- r----- r----- r----- r----- r-----1 Ct_=:::-L .... __ : _____ '------ L _____ [_ ____ [ _____ c_ ____ L_ ____ [_ ____ c_ ____ [_ ____ [ _____ L _____ [ _____ [_ ____ [ _____ [_ ____ [ _____ L_ ____ 1 t:O 
----- l.-----L----- L----- L----- ~----- L-----L-----L-----L----- L----- L----- L-----1------ L----- L----- ~----- L----- L----- ~-----1 
-----~-----~-----L-----\..-----~-----~-----~-----1------1------\..-----\..-----~-----~-----1------~-----\..-----~-----~-----~-----I 

~-----1------~-----~-----1------~-----~-----1------~-----~-----1------~-----~-----1------~-----1------~-----~-----~-----1------1 

f ::::: ~::::: l::::: ~::::: ~::::: f ::::: h:::: ~::::: ~::::: ~::::: f ::::: ~::::: ~: :::: f ::::: ~::::: f ::::: f ::::: f ::::: ~: :::: f :::::I t:s 1------[-·----t _____ [_ ____ [ _____ f _____ [_ ____ L _____ t _____ ( _____ f _____ t_ ____ [ _____ f_ ____ [ _____ [_ ____ [ _____ f_ ____ (_ ____ L ____ I 
L----- L _____ l _____ l_ ____ l _____ l_ ____ l _____ l _____ l_ ____ l_ ____ l _____ l_ ____ l _____ l _____ l_ ____ l_ ____ l_ ____ l_ ____ l _____ l _____ l 90 

201 

---··········••&••·~--~··••&~~-

OB-20401 

LITHOLOBIC DESCRIPTIONS AND/OR REMARKS Appendix 8-488. 



• .. ·· ·:'·-y,·!·ff-·''.-'••-;47-/i-1•••1•-···••• ...... [( ·•· • .....•..• •••! ••• '& •.•.••.••• - - ··r· .•.. ? ..• ) •••• I< •• :• •• ••••••••••••••• •••••• ••••• •• - a • •~>·~ r~ ··•r.•··,r••·•<"i<••••J/•N'•<i<···•<••· •..• •' 9·.:•••,•c:-+:x2••?x•~ff~-~;·z·F 7•;9;)~i?;. 'w • • .••.. . 
1 

• .• > • . .. ·• i .··.. - • ;· ·.• •• • - - - • • .•. ... . • • ..· ·• .· • • • • .· / . .. . ·. . .• ·• . • .· r - - • • • ';•• /; !!, Jz't.)> • J · .. , · / 

~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~-----1· -i 1------j------t------ j------ t------1------1------1------1------1------1------ j------ j------ j------ t------ j------1------ j------ j------ t------ --! I 1,.-..,.-.,,-.,,.~. 
i------ r------ r----- i------ r----- i------ r----- i------ i------ i------ i------ i------ i------ i------ r------ i------ i------ i------ i------ i------1 .-...- -i 1 ~:;.;,:;.;,:;..;:;.1 

r.·---- ----- ----- ------ ----- ------ ----- ------ ----- ----- ----- ----- ----- ------ ----- ----- ----- ----- ----- ---··- ::io I I 1~;::~;~~;::::;;;::1 [ __ ,,, __ [ _____ [ __ .• ,._ [ _____ , [ _____ [ _____ [ ___ , __ [ _____ [ _____ ( _____ [ _____ [ _____ ( _____ [ _____ [ _____ [ _____ [ _____ ~-----( _____ [ _____ I :J_j I 11.;:; .. ;:;.~:; .. ;:;.1 
L----- L-----L----- L----- l----- l----- L----- L----- L----- L----- L----- L----- L----- L----- l----- L----- L-----1------ L-----L-----1 -.::·-.::·<:><::·I 
~----- i---1...-----1.r----1..r----- ~----- ~----- ~----- ~----- 1..-----1------1---..:.-- ~----- ~----- ~-----1------ ~----- ~----- i........---1...r---- I -.;: .. :;:·~;;;: .. :;:·! 

i >: :::~~: ::f :::~ 

] I l ~ I ~ I I I I I I I I I I Im II I 100-l IRA I NYI 1::5::;5::;~::~:;~1 - ---- ---- ---- _____ ; _____ ; _____ ~----- ~----- r----- ~----- t------ r-----t------ !------1------ t------~ 1----1 -l 1-::>·:::·o-.:>f---
- . ---- --- - ---- i------ i------ i---- -- i------ r- ---- i----- - r----- r--- -- i------ t"----- r------ i------ j"----- --- ----1 -j I ,9 .. :;:•'.;: .. :;:·1 (93. 0-112. 0) SRAvaLY SANDU.NlXIDIZEDi 
- -------- ---- r----- r----- 1-----1----- r----- r-----1----- r----- r------ r----- r----- r----- r----- --- ----, ::1 j :::-.::::=:::::=:::::::::1 Rainy Lobll' u 99-109 hat 25 wu +10M of - __ ---- ~----- __ ---- _ ----- _ ----- c:.---r----- c----- r----- c.:.----r-----c-----c-----c----- r--··-- r-----' ---_ ·---- ·1nr::.l.t8 6 s 01 101 1.::;..;:;..;::; .. ;:;.1111ublng pabi and chiPli 11 109-112 hH 20 NU 

I
.------· : al:::: 1•::::111-:::: ~L::::: ~L::::: ~L::::: '-~::::: ~L::::: Lt::::: L~::::: t::::: t::::: iL::::: t::::: t::::: t::::: 1=== I:::: II .J..l_lt_I 3 ,,- l,~~::~:;~~:~~q HOM of 1ubang pebl 100 chips. 
----- - ---- ---- ---- ----- ----- ----- ----- ----- ----- ----- ~----- ~----- ----- ~----- ~----- ~----- --- ---- j ·§·~;~;,2.;,?.I 
----_-- - ---- --- ----, ----- r ----- r-----, -----, -----r-----1 -----M ------r-----1-----. --- ----

1 

lli}lf a 6s11i i0i i:~~::~~:~2:~~~~ 
----- ---- --- ---- ,..----- r------ r----- i------ r-----1----- 1----- ~- ----- i------ r----- ~---- ---- ? 1 - 1.;;5.;,=;;,=; .. 61 ----- ---- --- ---- c-----t----- c-----t _____ t _____ t _____ c----- ------ c----- c----- ---- ----1 11 :a 6 u..- a~ ·- -
----- ·----- ----- ----- ----- ----- ----- ----- ----- ----- -----. ----- ----- ------ ----- ------ ----- ----- ----- ----- k __ _j ::-.: ::-.: ~( ~" llAtrERT I fl./VJ " ----- -----l.----- ----- ----- ~----- ----- L----- ----- ----- ----- L----- L----1------ ----- L----- L----- ~----- L----- ----- 1.1:B6 5 3 ~ I <112.0-113. 5) ~ROCKlYm.. A NI•"",. eon .. u 
--i----t--1---+----+----+---+---+---+--1-----1·,____..,___+----1----1----1----1---r---1---I ·1 ·1 !=:-l I I I by ov1rburd1n, 1>9111 ~RTZ DIOR TgL,gray, 

~
----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~-----1 .......... _. -I I I I Nell fol, intrlck equigran tcn1t, bU'Ji plig, 
::::: ~::::: ~::::: ~::::: ~::::: r::::: ~::::: ~::::: t::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~:::::~:::::I ~ I I I ~,:zbalg-2~ s~0~~:!::;;,,: g~t, 2" 
-----1----- r----- r---- -1----- r----- r----- r----- r----- r- ---- r----- r-- --- r-----1----- r----- r-----1-- --- r----- r----- r-- ---1 .1 .-;.,-, I I I I rtport ,drill rate +5 hrs per 1. 5 ft. 

[ __ . ___ , [. _____ , [ ___ ., __ L ______ ( __ , ___ L-----· L _____ ·----·- L _____ ( ____ ,_ [ _____ [ _____ L _____ [ _____ ··-----------I_ _____ L _____ 1_ _____ [ _____ 1 J.. 6 '-1-:J I i I 

iRECLEANED 99-J..121 

lS:LU I CE BOX 99-.1.13. 51 

202 

l.1.B754C! ~ 

jPy,,. Aspyl 

i.t. s 6 5 4J rill 
IPY.r AS)".loYI 

-----



~STER FILE 

SAMPLE DH 
NUMBER NUMBER 
18650 20401 
18754C 20401 
1865.1 20401 
16652 20401 
18653 20401 
18654 20401 

SAMPLE 
INTERVAL 
99-109 
~-112 

109-112 
112-113 
113-113. 5 
99-113.5 

ST D G FORTY LEGAL 
D£SC 

COONTY DRIFT 

10. M 0 SE-SW 13 63 22 K 
13. M 0 SE-SW 13 63 22 K 
3. M 0 SE-SW 13 63 22 K 
1. M 0 SE-SW 13 63 22 K 
0.5 M 0 SE-SW 13 63 22 K 

14.5 M 0 SE-SW 13 63 22 K 

TYPE 
RL. GVL. SAND 
SPECIAL SAMPLE 
RL. GVL. SAND 
BEDROCK 
BEDROCK 
SLUICE OOX 

ASSAY 
FTG 
99-109 
99-112 
10'3-112 

99-113. 5 

SOLD WT (gl WT (g) WT (g) WT (g) WHgl WT (g) WT '/. 
GRAINS HJl!C FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM 

o. 0 5300. 0 -2. 0 13. 6 2. 0 -1. 0 -1. 0 -1 
o.o 2600.0 -2.0 9.8 2.3 -1.0 -1.0 -1 
o.o 10100.0 -2.0 23.6 4.3 -1.0 -1.0 -1 

-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 
-1.0 -1.0 -2.0 -1.0 -1.0 -l.O -1.0 -1 
2.0 2400.0 -2.0 9. 1 1.2 -1.0 -1.0 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

SAMPLE 
NUMBER 
18650 
18651 
18754C 
18654 

AU NA CE CR MN FE CO NI CU ZN ZN2 AS SE MO AG AG2 SN SB BA LA HF TA W 
PPB 'f, 

-5 0.14 0 
-35 0.13 0 

24 -0.05 369 
410 0.16 505 

240 
250 
240 
400 

12000 26.20 
9700 23.90 

10000 24.20 
11000 26.20 

100 170 420 
100 200 540 
120 140 690 
190 170 310 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

140 
120 
130 
160 

0 
0 
0 
0 

11 -20 
19 -10 
14 -10 
32 -10 

5 -0.5 
10 -o. 5 
8 -0.5 
8 -0.5 

SAMPLE MGO TI02 CR NI CU ZN SE MO AG PB WT 
NUMBER '/. '/. g/ kg 
18651 l. 200 4. 80 1300 760 350 32(1 -1 119 -o. 5 34 o. 4 

SAMPLE 
NUMBER 
18&52 
18653 

SAMPLE 
NUMBER 
10652 
18653 

BEDROCK ANl=tYSIS (PP~) 

AU SB AS BA BR CD CE CS CR CD EU HF IR FE LA LU MD NI 
PPB ;. 
-6 -0.2 3.0 500 o.o 1 43.0 o.o 
-6 0.3 5.0 500 0.0 -1 52.0 o.o 

60 10 0 -2 -100 3.8 23 o.o 3 58 
70 20 0 3 -100 4. 7 33 o.o 2 68 

CU PB ZN MN AG SNR LI BE C02 
'f. 

39 19 77 0 1.0 0 0 0 o.oo 
45 20 110 0 1.5 0 0 0 0.00 

BEDROCK ANALYSIS (PPM) CONTINUED 

NA 

2 
2 

MG AL SI02 S CL 
l '/. 

0 o.oo o.o 0.00 0 
0 o.oo o.o 0.00 0 

K 

0 
0 

0 -10 -0.9 
0 27 -0.8 
0 -10 o. 7 
0 -10 -1.3 

-700 225 
-700 205 
-300 249 

-1600 362 

26 11 800 
47 4 450(1 
41 -1 1900 
70 12 4200 

RB SM SC SE AGR NA TA TE TB TH 
'/. 

0 0.00 0.0 -10. 0 2.20 -1.0 -10 o.o 4.9 
0 0.00 0.0 -10 0 1.60 -1.0 -10 0.0 B.O 

CA FEO NIR 
'/. 

0 0.0 0 
0 o.o 0 

SR NB MOR BAR TAR BI LOI 
~ 

0 0 0 
I) 0 0 

203 

0 o.o -2 0.00 
0 o.o -2 0.00 

WT ~ WT '/. REMARKS 

PB 

111 
86 
48 

111 

+10 SAND 
-1 -1 
-1 -1 RECLEANED +lOM MAT'L 
-1 -1 
-1 -1 
-1 -1 
-1 -1 

BI TH u 

-2 83.0 12. 5 
-2 73.1) 9. 7 
-2 31.0 6.2 
-2 130. 0 10. 7 

WT ASSAY 
g/kg WEIGHT 

J 9.92 
2 17.40 
4 6.55 
4 6.91 

SN W U YB ZNR ZR 

-10 20 1.4 0 0 0 
0 -10 g 1. 7 0 0 

FE 

0 
0 

Appendix 8-48C. 
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Appendix 8-49A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20402 
~~~~~~~~~-

Dr i 11 in g Completion Date 12/31/86 

LOCATION (see map at right) 

S-T-R NWz-SWz-36-63N-22W 

County Koochiching 

Quadrangle Silverdale 7.5 

Regional Survey Area Orr 
~~------~--------~ 

HOLE PARAMETERS 

Surface Elevation 1330 ft. 

59.5 ft. Total Depth ______ _ 
-------------------------------

Elevation, Top of 
Precambrian Bedrock 1272 ft. 

Drilling Method Mud Rotary --------------------------
Sample Diameter 4.5 inch --------------------------
Sample Collection 
Method Slurry: Trough with Dam 

SEE FOLLOWING PAGES 
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/~Y~:<:·86~AR'Yj~t ':t;Kobt"HltHING· .. c'0.2.J~ 
",-..·,..~.~· · .... ·, ~-;'ITAS~---.~::> 
"':-'."y-2~:-~:--:: ~ :1$/'i."1·: (·t .. ·\/ .. :·'.CO. · ... p 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-48 

48-58 

58-59.5 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 
No 

F 

F 

Subsamples 
Tested 
No 

B,C 

I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Uncertain 

Thin Section Description: 018648 

H 
I 

Significant 
Geo chem 
Samples 

B = Cu, Se, W, Pb 
C = Ni, Cu, Mo 
I = W, Pb 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

204 

SAl'fl.E 
ti). 

18t46 
-647 

-649 

kEIOO <KS. wtn 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnDEN DR ILL I ti3 HANA6EJE.lT LI t1 ITEO LABffiA TOOY 5Alfl.E LOO 

~IGHT CSAAHS ORY) AfJ DESCRIPTICl-4 -- B"&llZ:!lll ~:;m::a:::i:.ic:z:::::rs:r=r..,.,.. Cl.ASS 
==z=z=·~ ==1::111z:z --=··=rrzr=e !B?!•-m..,,,. 

H. I. CCH:: CLAST MATRIX =====-----= ========--== - -= TABLE +10 TABLE TAll.E H. I. COC. HOO tll. CAlC SIZE I SIU SD ST CY ca..oo 
SPl IT Qi I PS FEED coc LIGHTS TOTAL HAS HA6 V. G. PPB ------ == 

VIS 6R LS OT SD CY 
-

10. 5 '). 6 9. 'i 28~·.8 246.9 36.9 30.0 6.9 0 NA F' 15 85 NA NA U y y y fl fl TILL 
7.3 o.o 7.3 176.4 145.4 31.0 24.0 7.0 (I NA Tr: ~'A NA lffi NA U Y Y Y GB GB TILL 
3.2 0.0 3.2 99.1 81.S 17.6 14.13 2.8 3 117 

l8753C 4.4 o.o 4.4 14.'i o.o 14.9 11.9 3.0 0 NATRNANANANAUY y y B B TILL 

6CLD Q.A5S I FICA TI CW 

vm ru: 6aJ) AU1 ~1113 TABLE AAD PAHHt-l3 

SAlft..E I PM£0 
YIN DIMITR THIOOESS 

18646 H NO VISIBLE GOLD 

-647 II NO VISIBLE GOLD 

-649 y 25 x 50 8 c 
25 x 125 15 c 
75 x 100 18 c 

tame N NO VISUU: 6ClJ) 

tUiBtR CF fMINS 

ABBAAm> I RRE6Ll.M Da.. I CA TE ~ 
r:.===::::: ---====:.i ~== W\6 

T p T p T P TOTAL 6HS 

3 14.8 

CALC V.6. 
ASSAY 
PPB RflW'<KS 

117 

EST. 37. PYRITE 
5/. ARSENOPYRITE 

ff I NE) 



FIELDNOTE SUMMARY LOO OB-20402, MUD ROTARY 

C IN NON liA6 lt1C JC IN -63 MICR~ ][ IN MAS FRAC -63 
NON MAB -63 HMC HMC 

SAMPLE 
I-MC * GOLD 

OB .... 20402 

A200 A600 A5 A2' A600() AJO A100 AlOO AlO AlO AJOO A10 A500 A50 A100 A~ A20 AlOO A10 A2 
.-··-AJ-

1 
... _.C..!L._r ___ !b ___ ,~·-.---~!---,--B~.-·k\L.,_.J!L_, __ §L_._~r--ln __ f.1~ _,, __ .1~.L1_ft.._~,--u_1_aL .. _.g/_q_.;··_q_/J!i __ _g/J!!L. 
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:i--·----~---------1=!§§~~=.[§ ' 
§..§i¥.~@§ : --1 

-i 
-I 
-\ _, 

' 

-: 

-i 
--1 

--1 
-j 

-i 

f£;~::;::;,:;:::=;::-3 I 

'[;;f~~~==-~------------------------------------------------i 
§i.'§g~==~:::::§'! (0. 0-11. 0) CLAY; OXIDIZED; brown. I 
§§~~_E§ii=.I:::§ili ' 
j§§~~~:§§! ! 
@.~~~@.-~~~¥. • 

~~t~l------------------------~---------~------~---! 
§~~;.;:~'i@i (11.0-12.0) GRAVELLY SAND• UNOXIDIZED. I 
~§;;i§ili~:::::c.~=; ' : 
§fi§l~2~~§~ : 
j~~=;~:::.;:::;;;.:;=:::a---- ..... - .... ----------------------------------------: 
t'.~'§~~~~ (12~0-24.0) CL~Y· UNOXIDIZED; gray, lake I 
~§~~f:§§.f..§'~ sedunents, w/s1liy clay. I 
!:=.~:===.:.=: I 
§.~§~f:t.=.=j I 
§'§~~sd~~ I 

{~~~~~~-------~--~-------------~-----------~----~-! 
[~""§::::::~~~! (24.0-25.0l GRAVELLY SAND; UNOXIDIZED. : 
E::..~:f:§~~ : 

~~~~~~: 1 
rr~~.l¥.~~1h~:----------------------------------------------: 
§§~~~2-~~~~J (25~0-39.0) CLAY· UNOXIDIZED; gray, lake l 
g::7.;~~§~'§J sediments, w/sllh clay, few coarse pebs. l 
:§~~~~~~~"§h~§I l 
lg;~~~~:£~~~'§~ : 

=: ~" __________________________ _! 
--1 :-"-·""-"""-:ti (39. 0-40. 0) GRAVELLY SAND; UNOXIDIZED. I 
J r=- I I 
-l F"===a I 

1-I I @T. d (40. 0-48.0) CLAY; UNOXIDIZED; grily, lake -1 
. I . ~~~ udiunh, w/1ih:y elay. I 

:::Y-IJR A J[ NY 1-,-.-:--:--:--:-1-------------------------------: 
_:i --:--- i: : : : :i (40.0-54.0) MEDIUM TO COARSE SAND· I 
~L.:.-. -.---::-.1 ~-:::-i ! : ... '.! UNOXIDIZED; RAINY LOBE• ~/~ pe~s; sa : 
LA .. :t:.~ ~!:!.§ .. ;! L'PJi i : :i 48-58 +lOM = subrnd pebs & clups. ! 
:; ! 1-~::-···:=.:·...:..::..--=·-.::·~j------------------------------------------------ i 

·-:1 i ;:::f;~/~::<:: (54. 0-58. 0) GRAVELLY. SANDl ~NDXIDIZED; ! 
. .,,. •. _ . . . , --;~ ,.:: ... = .... = .... ~.. BOULDER, orange gran1 te, ::i4 56. , 

;~lf:~~~~~~~=~~:=::::::;"~~-~~~~~~:-----------------------------------------------! 
·!.'.'l_ :e.: i6 ,,:;~~~i: :•----.. ·--·:-··-.. --- (58. 0-59. 5) BEDROCK i UNCERTAIN; lithologies : 
·-..=,·------ i GO" varied graywacke, 30-40" varied granite, I 

~-=! ! 10" amphibolite; see ODM report; 78 gms l 
i +10M/ft. I 

~ ·~ r--~ ·------------------------------------------------: 

Ll!~§:.§~'.§1'~_; ;;1!_~ 

~-!.fi:G; 
l1. 81 ";(' ~:~ 3 GJ !i0J 

A A 
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a'tl'~IJ'flr,'"ll~•i;:~:-;;?';•;•:'!1' ,. ; ••••••••••••• ;. :.> • •.•••••.••••••.• •0 

MSTER FILE 

StlP..£ ~ ~ ST D S FORTY LE~ etum DRIFT ASSAY 6ClD WT (g) WT lgl WT (g) WT lg) Wl(gl WT (gl WT ~ WT ~ WT ~ REMARKS Appendix 8-49C. 

~R u&R INTER\R ll:OC TYPE FTB BRAHll ~FEED +10FEED ~ MAB -6JuM -63FEED -63uM +10 SAND 
1~ ~'2 48-58 10. N 0 ~SW 36 bJ 22 K Rl. MED. TO C. SAND 48-58 o.o 10500.0 -2.0 30.0 6. 9 -1.0 -1. 0 -1 -1 -1 
18647 ~ 58-58.5 0.5 M 0 ~SW 36 63 22 K BEDROCK 58-58.5 o.o 7300.0 -2.0 24.0 7.0 -1.0 -1. 0 -1 -1 -1 
18648 20402 58.. 5-59. :5 1. N 0 Mr-SW 36 63 22 K BEDROCK -1.0 -1.0 -2.0 -1. 0 -1.0 -1.0 -1. 0 -1 -1 -1 
t875JC 20402 48-~5 10.5 M 0 ~SW 36 bJ 22 K SPECill. St!MPLE 48-58.5 o.o 4400.0 -2.0 11.9 3.0 -1.0 -1. 0 -1 -1 -1 RECLEMED t1 OM MAT' L 
18649 20402 48-59.5 11. 5 Iii 0 ~SW 36 63 22 K SLUICE BOX 48-59.5 3.0 3200.0 -2.0 14.8 2.8 -1.0 -1. 0 -1 -1 -1 

~IC HEAVY MitiErul. CCN:ENTRATE !PPMl 

SAPIU ~ ~ C'E CR "" FE co NI cu ZN ZN2 AS SE MO AG AS2 SN SB BA LA 1-f rn w PB BI TH u WT ASSAY 
tUll£R PPB j g/kg lEISHT 
18646 96 o. 20 0 420 12000 23. 70 140 160 560 130 0 23 -10 5 2.0 0 -10 0.7 400 355 66 12 19 55 -2 130.0 13.3 3 21. 70 
18647 70 0.21 0 360 12000 27.50 130 160 540 120 0 23 -10 5 0.5 0 -10 0.5 -300 233 50 7 51 45 -2 81. 0 10. 6 3 17. 50 
187'53C 56 o. 22 "9 350 13000 21. 70 140 130 440 150 0 20 -20 6 -0.S 0 -10 1.0 1000 307 82 8 38 57 -2 110. 0 12. 5 3 8.72 
18649 120 0.27 686 S80 12000 25.20 170 230 290 170 0 26 50 10 -0.5 0 -10 -0.8 -1400 496 120 11 2800 196 -2 180.0 19.3 5 10. 70 

MA9£TIC l£A\IV MINERAL CCKENTRATE (PPM) 

SAMPLE BJ TI02 CR NI cu ZN SE MO AG PB WT 
tDBER ,; ,; g/kg 
18646 1.300 4.30 1300 1700 200 270 -1 179 -0.5 28 0.7 

BEDROCK ~YSIS (PPM) 

SAMPLE ii.I SB AS BA BR CD CE cs CR CO EU HF IR FE LA LU MO NI RB SM SC SE AGR NA TA TE TB TH SN w U YB ZNR ZR 
tDIER PPB '/. " 18648 -7 0.4 4.0 300 o.o -1 31.0 0.0 50 20 0 3 -100 5.6 17 o. 0 4 DO 0 0.00 0.0 -10 0 2.40 -1.0 -10 o.o 4.4 -10 270 1.3 0 0 0 

BEDROCK ANli.VSIS <PPM> CCMI~ 

SAMPLE cu PE ZN ~ AG SNR LI BE C02 NA "3 Al SI02 s Cl K CA FEO NIR SR NB MOR BAR TAR BI LOI FE 
tumER '/. '/. '/. ;. ;. 
18648 61 183 72 0 1.0 0 0 0 0.00 2 0 o.oo o.o 0.00 0 0 0 o.o 0 0 0 0 0 o.o -2 0.00 0 
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Appendix 8-SOA. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20404 
------------------~ 

Drilling Completion Date 1/21/87 

LOCATION (see map at right) 

S-T-R SE!-SE!-9-63N-22W 

County Koochiching 

Quadrangle ___ R_a_u_c_h __ 7_._5 __________________ ~ 

Regional Survey Area Orr 
~-------------------

HOLE PARAMETERS 

Surf ace Elevation 1285 ft. ------------------------
Total Depth 126 ft. 

----------~------------------
Elevation, Top of 
Precambrian Bedrock 1164 ft. ----------------------
Drilling Method ___ M_u_d __ R_o_t_a_r~y ____________ __ 

Sample Diameter 4.5 inch --------------------------
Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-121 

121-126 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library Significant 
Samples Subsamples Geo chem 

Available Tested Samples 

F I 

Skeletonized Grab Sample H Thin Section 
in Core Box I (Bedrock or Drift) 
Interval Cuttings in Bucket Split of "Wholerock" 
Core Sample 

Principal Rock Type: Graywacke. Dark gray, well foliated graywacke. Grain size: 
sugar 0.05-0.15 and garnet metacryst 0.3-0.5 with sugary texture, no relict sand 
grains. Comprised of 75% qtz.-plag. sugar, 25% biotite and trace garnet metacrysts. 
0.2% dissem. pyrite. (By ODM, see report in Appendix) 

Thin Section Number: #18684. 

207 

SM'lE ~I6HT U<S.NEll 
~. 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBU1DfN 00 I LL I~ tiANA6E1ENT Lil1 I TED LABmA TOOY SArfl.E LOO 

~ISHT (GRAMS OOYl AU DESCRIPTIOO 
:::::z ::::..::.:.::..=.::==--====-- ===== --:c= 

11. I. COC CLAST MATRIX ------- -

,..., .... __, 

TABLE +10 TABLE TABlE H.I. C[)JC. NOO tu. CALC SIZE I S/U SD ST CY COlOO 
SPLIT CH I PS FEED coc LIGHTS TOTAL HA6 HA6 1/.6. PPB ----- = 

VIS GR LS OT SD CY 

18685 1.8 0.0 1. 8 102.5 97.1 5.4 4.9 0.5 0 NA 

6Cl.D a.ASS IF I CATI 00 

VIS I BlE 00...0 FRCd1 SHAK I 00 TABLE AND P~ I NG 

ABBAADED IRR£6U..M DEL I CA TE t-.00 CALC V.6. 
SA/fl.£ i PAH£.D =-= -- - === HAS ASSAY 

YIN DIMTER THIOOESS T P T P T P TOTAL ~ PPB R£HAAt<S 

a.ASS 
r===r=r:t": 

18685 Y HO VISIBLE GO...D EST. 1 Of. PYRITE 

.-. - .-. .-. ..... .- .... .- •a a a a a a a• a a a a a a• & & 6 & • •4l 
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FIELDNCITE UMARY LOG 08-20404, itJD ROTARY. 
[ IN N:IN MAS IK JC IN -63 MIC~ JC IN MAS F~ -63 ~ MAS l'IAG 

""200 ""600 ~ ""23 ""6000 "'30 "100 ""100 ""10 ""10 ""JOO ""10 ""300 ""30 ""100 ~MAG ~ ""100 ~ "2 (~T> + 
At Cu Sb Mo 81 Al Cu Ni Sb Mo Zn F~ Ni Pb Mo ~ Au a/ka a/ka g/kg r!IOIO Ji!! [ _____ t _____ [ _____ '------ [ _____ ( _____ [ _____ '------ ( _____ [ _____ ~----- ( _____ [ _____ [ _____ ( _____ L----- '------ [ _____ [ _____ [ _____ I -"J_.D_S ___ _ 

L----- L-----L----- L----- L----- L----- L----- L----- L----- L----- ----- L-----L----- L----- L----- L----- L----- L----- L-----L-----1 ....l 

f
-----1------1------ ----- ~----- ~----- ~-----1------ ~----- ~----- ----- -----1------ ~-----1------1------1------1------1------1------1 ~ -----1------ --··-- ----- ~----- ----- ~----- ~----- ~----- ~----- ----- ----- ~----- ~----- ~----- ~----- ~----- ----- ~----- ~-----. 5 
-----1----·· r----- ----- i------ i------1-----·· r----- r-··--- i------ ----- r----- i------ i------ r----- r----- i------ r----- i------ -----1 

t::::: i:::::: t::::: c::::: 1·::::: 1::::: r::::: t::::: i:::::: r::::: t::::: ~::::: t::::: t::::: ~::::: r::::: r::::: t=:::: t::::: t::::: 1 -i 
I__ ..... __ l,.~.-- .. ·-}·--·-··- l·-·--·--~-·-·--- f--· .. -- f-··--- f----- ~·-----f-----r-- --- I ---- - f--- --1---- -- t-----r------ ~- ---- 1 --- -- ~---- - I _____ II 10 -3 
b-----·----- 1------ 1------1------ 1------1------ ~----- ~----- 1------ ~----- 1------ ~----- ~----- ~-----1------ ~----- ~----- ~-----!------ -I 

(
-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~----- ----- ~----- ~----- r----- ~----- ~----- -i ----- ~----- ~----- ~----- ~-----i----- ~----- ~----- ~-----r-----r-----r-----r---- ·----- ----- r-----r-----r-----r-----r-----1 -t --··-- -·---- ----- ----- ----- ----- -----r----- ----- r----- r----- ----- -----r-----i------t-----f-----r-----r----- i------1 ..., ____________________________________ t __________ , _____ 1 _______________ 1 _____ r ----- '----- _____ 1 _____ t-----1------' 15 1 
----- ( _____ [ _____ L _____ ----- ----- ----- L----- [ _____ [ _____ [ _____ ( __________ ( _____ [ _____ [ _____ ------ [ _____ (, _____ ·-----1 :I 

L----- ~----- L----- L----- L----- L----- L----- L-----1------ '------ L-----1..----- L----- l------ !..----- L----- L----- '------ L-----1------1 -! 1------1------1------ r----- ~-----1------1------ ~-----1------1------ ~-----1------ i------1------1------1------1------ ~-----1------1------ -i 

~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~-----1 20 ~ r----- r-----i---"."·-- r--·--- r----- i------ r----- i------ r----- r------ r----- r----- i------ i------ i------ i------t----- r----- r----- i------1 -1 
r----- r-----r----- r----- r----- t----- r------1-----f-----r-----f-----[-----r-----r----- r----- r----- r----- ~----- r-----r----1 J 
L----- -----I.----- L-----l.----- L.----- L----- ----- ----- L----- ----- ----- L-----l----- ----- [ _____ L.----- ----- [ _____ ----- u•.J ....t 
c==·E.=- ------.c:= r----- r---:::.r..----- ·f _____ ----- r----- ----- ----- ·----- ______ t _____ c----- r----- ----- r----- ----- •::•C' 

1------1------ ~·-----1------1------1------1------ ~----- ~-----1------1------1------1------1------ -----!------ ~----- ~----- ~-----1------1 --l t----- ~----- ~----- ~----- ~----- ~----- ~-----1------ ~----- ~----- 1------ ~----- ~----- 1------ ~-----1------ ~----- ~----- 1------ 1------i --i F----1------t----- ~----- ~-----r-----t-----1-----1-----1------r----- t------1-----1------1------ ~-----1------1------ ~-----~1 -1 
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c=-- L----- L----- ~-----LL----- L----- L----- L----- L----- t_ ____ L----- L----- r----- r----- t-----r----- r----- r-----r-----1 •:•c ~ 
~ WU 

~::::: ~::::: ~::::: ~::::: ~::::: t::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~:::::~:::::I ~ 
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08-20404 

LITKl.D&IC DESCRIPTlCM IN>/OR REMARKS 

(0.0-15.0> CLAY; OXIDIZED, brown, lake 
udi1enh. 

.-. a. di. A A A 8 A A & &. A f& ~ flL .••.•• " & & a ...• &i,.'lia;;;·I~~£·~&/(,~i 

Appendix 8-508. 
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0 :I I II ::f :f ::~~ ::~ 

-l l ::~:" ::.::"::.:: .. A 
- - -l .. ·~:: "::.:: ..-:.:: .. :~ 

11_11_1-I I I::(?··::>) 
...., i 1 ... :" /" .. ·:"· ,-: ---. 
-J I I .. ·:>::>·:>:~ (90.0-119. 0) CLAVEY TILL; UNOXIDIZED; l 
:! I I ::::· .. :>· >· ) w/nunrou1. grani tt-grHn1ton1 ~b1, v ! 

·1 rn::._1 l I/"/" .. -:"· .. ·l unu1u1l v 1111Ity Rainy? or On M01nn , 
.. l.'-'•-' -l I 1 . ..;::· .. ·:::-,.·:::· .. ·~ incorporating local rock1?. l .. -~ 1rru , 
:.L.LI 1-i 1 ··· ....... "'· ··~ -3 I 1 :\~:g:;q 
115 ~ I lft:fj 

-I I I".~ .. ".:· .. ".:· .. ··.3 

.1 .-;. ,-. ~ I I?·;·?;· it i:1i---------------------------------------
J.. t::.i L• ·-::1 __ . .Jl.U.LJ..Ui..Ll.I (119.0-121.0) VERY FINE SAND; UNOXIDIZED; soft. 

I I I ·:·:· ':·:' r-----------------------------
il. :B 6 :B 41:\i I .. ~< .. ::-::I (121. 0-126. 0) BEDROCK; GRAVWACKE, well 

.. 
1 

,-,·- --=i---: I>:: ::< I foliitld, 1ugary-f.l0 r:'llict grains; 75" qtz + 
__ ,:::,b-i 1 I ::-:: ::·::! plag sugar, 25% biohte, tr garnet 

-i----t·-·----·--i----·--1 raetacrysts 0. ~ dissern py; drill recovery 
<J I j I 130 gns +10M per foot; see DOM report. 

_ _I i I i 
·1 ··:!n--1 I I i 
-L'·-''-· ~jjJ__:B_lfi_~-:s-~~·~1 ~ ---~--~~-----------~~----~--~-----------

!].::>:YI I 



MASTER FILE 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY OR IFT ASSAY BOLD WT (gl WT (g) WT {g) WT (g) WT(g) WT <gl WT '/. WT'/. WT '/. REMARKS Appendix 8-SOC. 

NUl'IBER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM +10 SANO 
10684 20404 121-126 5. M 0 SE-SE 9 63 22 K BEDROCK -1. 0 -1.0 -2.0 -1. 0 -1. o -1.0 -1. 0 -1 -1 -1 

18685 20404 121-126 5. M 0 SE-SE 9 63 22 K SLUICE BOX 121-126 o.o 1800.0 -2.0 4.9 0.5 -1. 0 -1.0 -1 -1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE {PPM) 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE MO AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUMBER PPB '/. g/kg WEIGHT 
18685 65 0.28 546 310 12000 31.30 220 400 300 130 0 21 -20 9 o.s 0 -10 -0. 7 1000 293 52 7 31 35 2 96.0 15.8 3 4.07 

BEDROCK ANALYSIS <PPM) 

SAMPLE AU SB AS BA BR CD CE cs CR co EU 1-f IR FE LA LU l'IO NI RB SM SC SE AGR NA TA TE TB TH SN w u YB ZNR ZR 
NUMBER PPB " ~ 

18684 -6 -0.2 2.0 700 o. 0 -1 47.0 o.o 100 20 0 4 -100 4.9 30 o.o 4 69 0 0.00 0.0 -10 0 2.60 -1.0 -10 o.o 6.5 -10 2 1. 6 0 0 0 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN ;IN AG SNR LI BE C02 NA MG AL 5102 s CL K CA FEO NIR SR NB MOR BAR Ti=IR BI LOI FE 
NUMBER '/. 

I 

'/. '/. '/. " 18684 5'3 15 82 0 1. 0 0 0 0 0.00 3 0 0.00 o.o o.oo 0 0 0 o.o 0 0 0 0 0 o.o -2 o.oo 0 
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Appendix 8-51A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20405 -------------------
Dr i 11 in g Completion Date 1/13/87 

LOCATION (see map at right) 

S-T-R NWt-SEt-19-63N-22W 

County Koochiching 

Quadrangle Rauch 7.5 

Regional Survey Area o_,r_r __________ ~------

HOLE PARAMETERS 

Surf ace Elevation 1280 ft. 

Total Depth 107 ft. ----------------------------
Elevation, Top of 
Precambrian Bedrock 1174.3 ft. 

Drilling Method Mud Rotary 

Sampl~ Diameter ___ 4_._S __ in __ ch __________ ~----

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 
Library 
Samples Subsamples Interval 

Feet 
Interpre
tation Available Tested 

0-41 
41-99 

No Observations 
Des Moines Lobe 

Gl. Drift 
99-105.7 Rainy Lobe 

Gl. Drift 
105.7-107 Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Principal Rock Type: Uncertain 

Thin Section Description: #18664 

No No 

F B,C 

F I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geo chem 
Samples 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

212 

SIWU: 
t{). 

WEISHT CKS.WET> 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBUiDEH DRILLltll HANAGaENT LIHITED LABOOATOOY !Wfl..E LOO 

h£IGHT (61Wf3 DRY) AU DESCRJPTIOO .. W"!R&'tlll ~===m:.::a.....-::...:=;;:™rTT ===n:::s ic::::.::= ==l:Ul"'::I 
Cl.ASS 

=n:==z=V?nr:= 't?!W!"!""!'Y'f"ll!" 

H. I. COC CLAST HATRIX 
=------- =========----== -- --w 

TABLE +10 TAaE TABLE H. I. CONC. NOO 00. CALC SIZE I SIU SD ST CV CCX.~ 
5PL IT Di I PS FEED coc LIGHTS TOTPL HAG HAS V.G, PPB ----- =:::s:::::I 

VIS 6R LS OT SD CY 

18663 8.(1 1. I .~. s· 334.6 301.3 33.~ 28.8 4.5 0 NA F' 70 ;.(1 NA NA U 'f y y B GB TILL 
-665 3.2 0.0 3.2 136.1 118.7 17.4 15.0 2.4 l 2 

6ClD D.A5S I FICA TI~ 

Y JS IBLE 6a...O FRa1 SHAK I he T ABlE AAD PAl+d I t-ll 
HU1BER CF SRA I NS 

ABBAADED IRR£6ll.M DElICATE tDi CALC V.6. 
SAl'Fl.E I PAtfED === ==---== === t1A6 ASSA\' 

YIN DJIV'ETER 1liIOJ£SS T P T P T P TOTAL 6HS PPB ~S 

18663 r~ Nu VISIBLE GOLL' 

-665 y 25 x 25 5 c 

------ EST. 7'I. PYRITE 
15. (l 2 50 GRAINS 

ARSENCPYR ITE 



~IELDNOTE SUMMARY LOG, OB-20405, MUD ROTARY 
C IN NON MAG HMC l C IN -63 MICRON JC IN MAG FRAC J -6J NON MAG MAG 

NON MAG -63 H~C 
A200 ~600 As A2S AGooo AJo Aioo Aioo Aio Aio AJoo Aio A5oo A5o Aioo A~oo A2o Aioo A10 A2 
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~-----------------------------------------------: . (0.0-41.0l NO OBSERVATIONS: UNDETERMINED : 
whether Des Moines, clayey till or lake clay. ! 
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MASTER FILE 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (gl WT (g) WT (g) WT(g) WT (g) WT '/. WT '/. WT'/. REMARKS Appendix 8-51C. 
NUMBER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM +10 S~D 

18663 20405 100-105.75 5.8 M 0 NW-SE 19 63 22 K RL. GVL SAND 100-105. 75 o.o 8000.0 -2.0 28.8 4.5 -1.0 -1.0 -1 -1 -1 
18664 20405 105. 75-107 1.3 M 0 NW-SE 19 63 22 K BEDROCK -1. 0 -1.0 -2.0 -1.0 -1. 0 -1.0 -1. 0 -1 -1 -1 

18665 20405 100-107 7. M 0 NW-SE 19 63 22 K SLUICE BOX 100-107 1. 0 3200.0 -2.0 15.0 2.4 . -1. 0 -1. 0 -1 -1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE I() AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUMBER PPB " g/kg WEIGHT 
18663 -14 0.16 0 440 13000 27.60 110 200 140 120 0 24 -10 4 -0.5 0 -10 0.9 -300 194 30 4 28 50 -2 71.0 6.8 4 20.50 
18665 80 0.17 515 710 13000 31).90 130 180 150 170 0 23 -10 5 -0.5 0 -10 o. 8 -600 292 56 7 110 55 -2 120.0 14.2 5 11. 30 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE MGO TI02 CR NI cu ZN SE MO AG PB WT 
NUMBER '/. ;. g/kg 
18663 l. 400 6.20 1000 200 51 360 -1 34 -0.5 19 0.6 

BEDROCK ANALYSIS (PPM} 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO NI RB SM SC SE AGR NA TA TE TB TH SN w u YB ZNR ZR 
NUMBER PPB '!. ~ 
18664 -6 -0.2 3.0 600 o.o 2 37.0 o.o 60 10 0 3 -100 3.2 21 o.o 2 45 0 o.oo o. (I -10 0 2.BO -1.0 -10 1).1) 5.6 -10 4 1. 3 0 I) 0 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE C02 NA MG AL 8102 s CL K CA FED NIR SR NB MOR BAR TAR Bl LOI FE 
NUMBER i. ;. '/. '/. ~ 
18664 25 16 63 0 1. 5 0 0 (I 0.00 3 0 0.00 0.0 0.00 0 0 0 0.0 0 0 (I 0 0 o.o -2 0.00 0 
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Appendix 8-52A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20502 
~~~~~~~~~-

Dr i 11 in g Completion Date 1/14/87 

LOCATION (see map at right) 

S-T-R NW!-SE!-36-64N-22W 

County Koochiching 

Quadrangle Silverdale 7.5 

Regional Survey Area Orr 
~~~~~~~~~~~ 

HOLE PARAMETERS 

Surf ace Elevation 1300 ft. 
~~~~~~~~~~~~~ 

Total Depth 208 ft. 
~~~~~~~~~~~~~~-

Elevation, Top of 
Precambrian Bedrock 1098 ft. 

Drilling Method Mud Rotary 
~~~~~__::;,~~~~~~~ 

Sarnp~e Diameter ~-4_._5~i_n_c_h~~~~~~~~ 

Sample Collection 
Method Slurry: Trough with Darn 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-127 

127-202 

202-208 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

H 
I 

Significant 
Geo chem 
Samples 

B = Au,As,Se, 
Mo,Pb 

C = Mo,Ni 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Graywacke. Light gray, well foliated graywacke. Grain 
size from 0.1-0.3 mm with a sugary texture and no relict sand. Comprised of 60-
70% plag., 15-20% qtz., and 20% biotite with trace dissem. calcite and 0.2% 
dissem. pyrite. (By ODM, see report in Appendix.) 

Thin Section Number: #18673. 

216 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnDEN DfHLLI~ t1ANAG£J'E}lT LIHITED LABOOATOOY SAIRE LOO 

SM'lf !EIGHT <KS. WETI WEIGHT (SAAMS DRYI AU DESCR I PT I 00 Cl.ASS 
~. a:: :r:r::c:a :--=::::::.::.::===:::::.=:=z::::- ========= ~ --=====---r==----:===-rz z:rr::ry=:c=r5 

H. I. COOC CLAST HATRIX 
==--==--==-===--= =========== -

TABLE +10 TABLE TABLE H. I. CONC. NON NO. CALC SIZE :C SIU SD ST CY CQOO 
SPl lT DI I PS FEED COC LIGHTS TOTAL HAS HA6 V.B. PPB ==-=--= == 

VIS 6R LS OT SD CV 

18666 7.5 l), 7 
4.b 
1. 2 
2.0 

6.8 
4. 1 
8.5 
8.5 

82.6 
2/7.9 
78.4 

104.7 

71.7 10.9 8.4 
261.0 16.9 12.7 
60.9 17.5 11.3 

2.5 i) 

0 
0 
(I 

NA G 75 25 NA NA U .,. Y Y GB B Tl LL 
-61::7 &. _7 

-668A 9. 7 
NA F' 40 61) NA NA U Y Y Y B GB TILL 
NA C 70 30 NA NA U Y Y Y l:ili 1J I l LL 

4 ·j .... 

-6688 10. 5 87.1 17.6 11.2 
6.2 
6.4 tjA P 55 45 NA ti~ IJ Y Y '{ GB B TI LL 

-669 8.7 

-670 6.0 
-671 12.0 

4.4 
(I, 4 
o.o 

4.3 

5.6 

44.4 

109.4 
104.5 

39.2 

94.2 
76.5 

5.2 
1 C", ·~, 

28.0 

3.6 

11. (! 
i8.3 

1.6 

4.2 
9.7 

(l 

!) 

(l 

NA C 65 35 NA NA U Y Y Y GB B TI LL 
NA p 50 5(1 1·1A tlA U Y Y Y B GB TI LL 
NA TR NA NA ~~A NA U Y Y Y GG GG Tl LL 

-672 6.5 
-674 6.2 

0.0 
o.o 

12.0 

6.5 
6.2 

237.3 
149.9 

210.9 26.4 18.7 
135.9 14.0 6.3 

7.7 
7.7 

0 
3 

NA TR NA !~A NA NA U Y Y Y GB GB TI LL 
916 

6QJ) a.ASS IFI CA TI CJ4 

VIS I BlE SW> FRtJ1 SHAK I f«l TABLE AND PAtfH tl1 

SAtA.E I PAffED 
Y /N D llVUER TH I a<NESS 

18666 N NO VISIBLE GOLD 

-tt7 N NO VISIBLE GOLu 

-668A N NO VISIBLE GOLD 

-668B N NO VISIBLE GOLD 

-669 N NO VISIBLE GOLD 

-o/!) N rm VISIBLE. GOL£1 

-671 N NO VISIBLE GOLD 

-672 N NO VISIBLE GOLD 
-674 y 50 x 50 

50 x 100 
125 x 175 

10 c 
15 c 
29 c 

~ Cf' FAAINS 

ABBAADED IRREGlLAR DELICATE NOH CALC V.6. 
=== ==---=::: ==== l'IA6 ASSAY 

T P T P T P TOTAL 6HS PPB REHARKS 

EST. 151. PYRITE 

3 6.3 916 
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SAMPLE DH SAMPLE 
NUMBER NUl'IBER INTERVAL 
18666 20502 
18667 20502 
1866~A 20502 
186688 20502 
18669 20502 
18670 20502 
18671 20502 
18672 20502 

127-137 
137-139 
139-152 
139-152 
152-168 
166-183 
183-198 
198-203 

18673 20502 203-208 
18674 20502 127-208 

SAMPLE 
NUMBER 
18666 
i8667 
18668A 
186588 
18669 
18670 
18671 
18672 
.18674 

AU NA CE 
PPB '/. 
-5 -0. 05 0 

-19 0.24 0 
-5 0.05 0 

830 0.05 0 
55 -0.05 0 

790 (l.20 0 
-5 0.06 0 

-16 0.34 0 
350 0.25 1060 

ST D G FORTY LEGAL 
DESC 

COUNTY OR IFT 

10. M 0 NW-SE 36 64 22 K 
2. M 0 NW-SE 36 64 22 K 

13. M 0 NW-SE 36 64 22 K 
13.0 M 0 NW-SE 36 64 22 K 
16. M 0 NW-SE 36 64 22 K 
15. M 0 NW-SE 36 64 22 K 
15. M 0 NW-SE 36 64 22 K 
5. M 0 NW-SE 36 64 22 K 
5. M 0 NW-SE 36 64 22 K 

81. M 0 NW-SE 36 64 22 K 

TYPE 
RL. GVL. SAND 
PEBBLES/BOULDERS 
RL. GVL. SAND 
RL. GVL. SAND 
RL. GVL. SAND 
RL. F. TO V.F. SAND 
RL. F. TO V.F. SANO 
RL. F. TO V.F. SAND 
BEDROCK 
SLUICE BOX 

riu:\STER FILE 

ASSAY 
FT6 
127-137 
137-139 
139-152 
139-152 
152-158 
lbS-183 
163-198 
198-203 

127-208 

GOLD WT (g) WT tg) WT (g) WT (g) WT(g) WT (g) WT ~ 

GRAINS HMC FEED +10FEED NONMAG MAG -63uM -63FEED -G3uM 
0.0 7500.0 -2.0 8.4 2.5 -1.0 -1.0 -1 
o.o 8700.0 -2.0 12. 7 4.2 -1.0 -1.0 -1 
0.0 9700.0 -2.0 11.3 6.2 -1.0 -l.O -1 
o.o 10500.0 2000.0 11.2 6.4 -1.0 -1.0 -1 
o.o 8700.0 -2.0 3.6 1.6 -1.0 -1.0 -1 
o.o 6000.0 -2.0 11.0 4.2 -1.0 -1.0 -1 
o.o 12000.0 -2.0 18.3 9.7 -1.0 -1.0 -1 
0.0 6500.0 -2.0 18.7 7.7 -1.0 -1.0 -1 

-1.0 -1~0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 

3.0 6200.0 -2.0 6.3 7.7 -1.0 -1.0 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

CR MN FE 

50 14000 5.60 
280 11000 30.30 
-50 13000 4.80 
-50 13000 4. 70 
-50 13000 4. 70 
370 11000 26. 70 

50 12000 4.60 
270 8200 27.lO 
460 11000 26.70 

CO NI CU 

30 ·230 290 
110 170 230 
20 190 340 
30 190 300 
20 200 200 
90 160 150 
10 140 150 

150 180 280 
180 230 240 

ZN ZN2 

190 0 
190 0 
180 0 
110 0 
170 0 
120 0 
150 0 
110 (I 

170 0 

AS SE MO AG AG2 S~ SB 

15 -10 4 0.5 
93 40 7 -0.5 
18 -10 2 1.0 
12 -10 LO 0.5 
13 -10 15 -0.5 
29 -20 14 -0.5 
4 20 a -o.5 

20 -10 39 -0.5 
50 -20 11 -0.5 

0 -10 0.3 
0 -LO 1.2 
0 -10 0.2 
0 -10 -0.2 
0 -10 0.2 
0 -10 L 7 
0 -10 0.3 
0 -10 1. 2 
0 -10 -0.6 

BA LA 

-100 99 
-1200 337 
-100 85 
-100 97 
-100 73 
1000 545 

200 ~10 

-400 305 
500 656 

HF iA 

12 3 
48 17 
11 
12 2 
11 1 

HO 9 
17 2 
54 8 
98 13 

5 
64 
21 
23 
10 
43 
5 

14 
85 

MAGNETIC HEAVY MINERAL CONCENTRATE <PPM) 

SA~PLE MGO TI02 CR Ni CU ZN SE MO AG PB WT 
NUMBER ~ ~ g/Kg 
18672 1. 100 3.20 2'300 460 240 180 -1 730 -0.5 19 1.2 

BEDROCK ANALYSIS (PPM> 

WT ~ WT ~ REMARKS 
+10 SAND 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 

PB BI TH u 

72 -2 38.0 3.1 
77 -2 120.0 23.2 
96 -2 30.0 3. 1 

133 -2 37.(1 3.7 
56 -2 25.0 2.6 
68 -2 lBO.O 22.2 
67 -2 41.0 2.8 
53 -2 120.0 16.i 
67 -2 270.0 24.4 

WT ASSAY 
g/~.g WEIGHT 

1 2. 4'3 
9. 78 
2.40 

-1 2.64 
0 2.1'3 
2 B.03 
2 1.9'3 
3 13.60 

1'3.50 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MD NI RB S~ SC SE AGR NA TA TE TB Trl SN W U YB ZNR ZR 
NUMBER PPB 'f. '/. 

18&73 

SAMPLE 
NUMBEH 
10&73 

-6 -0.2 -1.0 600 o.o 2 33.0 o.o 50 10 0 3 -100 2.7 19 o.o 3 40 

BEDROCK ANALYSiS (PPM) CONTINUED 

CU PB ZN MN AG SNR LI BE C02 NA MG AL SI02 S CL K 
"/. t. ~ 

20 15 52 0 1.5 0 0 0 0.00 3 0 0.00 0.0 0.00 0 0 

0 0.00 o.o -10 0 3.30 -1.0 -10 o.o 4.5 -10 -2 1.3 0 

CA FEO NIR 
"/. 

0 o.o 0 

SR NB ~OR BAR THR BI LOI 
i-

0 0 0 0 o.o -2 0.00 
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FE 

0 

0 0 
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IDENTIFICATION 

DNR Drill Hole Number OB-20601 

Drilling Completion Date 1/8/87 
~_;___;_~~~~~ 

LOCATION (see map at right) 

S-T-R NW!-NW!-14-63N-21W 

County St. Louis 

Quadrangle Gheen N.W. 7.5 

Regional Survey Area Orr 
~~~~~~~~~~~-

HOLE PARAMETERS 

Surf ace Elevation 1300 ft. 
~~~~----~~~~~~~ 

Total Depth 141 ft. 
~~~~~~~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock 1162 ft. 

Drilling Method Mud Rotary 
~~~~~-"-~~~~~~--

Sample Diameter ___ 4_._5~i_n_c_h~--~~~~----

Sample Collection 
Method Slurry: Trough with Dam 

SEE FOLLOWING PAGES 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-128 

128-138 

138-141 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Significant 
Geo chem 
Samples 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Principal Rock Type: Granodiorite. White to pink, massive granodiorite. Grain 
size 0.5-1.5 equigranular, interlocking. Comprised of 60-70% white to pink 
(hem.-stained) feldspar, 30% quartz and 3% chlorite or biotite. 
(By ODM, see report in Appendix) 

Thin Section Number: #18657. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlRDE:N DRILLihe ~LIMITED LABOOATOOY SfWlE LOG 

~ WEH:iW' (1<6.WE'J) WEIGHT (6RAHS DRVl AU DESCRIPTIOO a.ASS 
hO. mma. ~=::.=..:~==~,,........,... =::::=i;:i =-= --~==a-= W'?'!''!,,.,,C" BTW!!'T,.,,.,...'i"'? 

11. I. CCH: CLAST MATRIX 
====~-= ====--=--= ----=---111 

TABLE +l 0 TABLE TABLE H. I. COOC. ~ t(), CALC SIZE l S/U SD ST CY COlOO 
SPt.1 T OH PS FEED coc LIGHTS TOTt'L HOO HAG V.6. PPB ~ 

V/S 6R LS OT SD CY 

18655 8.4 0.4 8.0 126.6 102.1 24.5 19.6 4.9 f) NA GiP 40 60 NA r~A U Y y y B B TILL 
-656 6.7 0.4 6.3 78.6 61.3 17.3 13.5 3.8 (l NA GI F' 15 85 I~ NA U Y V Y B B TILL 
-658 5.2 0.0 5.2 126.4 98.7 .27.7 24.b 3.1 1 61 

18756C 7.3 o.o 7.3 175.9 152.1 23.8 21.3 2.5 1 18 TR NA NA NA NA U V V Y B B TILL 

OOJ> CA5SlflCATI~ 

vm Bl.£ OOlD FRQ1 SHAKI >Ii TABLE AAD p~ I N6 
NJiBER a: 6AAINS 

AflEAADED I RRE:Ell.M DEL I CA TE t-llN CALC V.6. 
~I PAlf£0 i:::==~ ::=---=;;a === KAS ASSAV 

YIN DIAl'f:TER lliIC<NESS T P T P T P TOTAL &tS PPB ~S 

18655 N NO VISIBLE GOLD 

-656 N NO VISIBLE GOLD 

-650 y 75 x 125 20 c EST. 20k PYRITE 
_ 1 % ARSENOPYR ITE 

24.6 61 (Flt-£) 

18756C V :so x 75 13 c EST. 10'% PYRITE 

21.3 18 
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1·-----1------ r-----1------1------ r-----1------ 1------1------1------1------ r------ r------1------ 1------ ~-----1------1------ 1------1------1 - · - • s-1. s •; 60-70% .ti-pink (h• sh1ned) 
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!REDRI LLED .131-.1381 i.186561 f0l 
IRECLEANED .128-.1381 il.S756ci 0CJ 

ISLU I CE BOX .128-.1.4J.l 
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SAMPLE DH SAMPLE 
NUfYIBER NUMBER INTERVAL 
18655 20601 128-138 

ST D G FORTY LEGAL 
DESC 

COUNTY DRIFT 
TYPE 

MASTER FILE 

GOLD WT (g) WT (g) WT (g) WT lg) WT(g) WT (g) WT '/. WT ~ wT % REMARKS 
GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63u~ +10 SAND 

0.0 8400.0 -2.0 19.6 4.9 -1.0 -1.0 -L -1 -1 
l8656 20601 131-138 

10. M 0 NW-NW 14 63 21 SL 
7. M 0 NW-NW 14 63 21 SL 

10. M D NW-NW 14 63 21 SL 
3. M 0 NW-NW 14 63 21 SL 

13. M 0 NW-~W 14 63 21 SL 

RL. GVL. SAND 
RED RILLED 
SPECIAL SAMPLE 
BEDROCK 

ASSAY 
FTG 
128-138 
13i-138 
128-138 

0.0 6700.0 -2.0 13.5 3.8 -1.0 -1.0 -1 -1 -1 REDRILLED 
18756C 20601 128-138 1.0 7300.0 -2.0 21.3 2.5 -1.0 -1.0 -1 -1 -1 RECLEANED +1Cifl1 MAT'L 
18657 2060! 138-141 -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
18658 20601 128-141 SLUICE BOX 128-141 1.0 5200.0 -2.0 24.6 J. 1 -1.0 -1.0 -1 -1 -1 

SAMPLE 
NUMBER 
18655 
18656 
18756C 
18658 

AU NA 
PPB '/. 
160 0.11) 
-5 -0.05 
58 0.13 
78 0.21 

CE 

(I 

0 
266 
476 

CR 

210 
-50 
190 
310 

MN FE 

110(10 23.90 
11000 5.50 
9300 25.lO 

11000 27.80 

co 

2l0 
50 

160 
250 

itiAGNETlC HEAVY i'fiI~ERAL CONCENTRATE (PPf!:} 

NI 

220 
300 
i60 
250 

cu 

1'70 
26(1 
140 
1'30 

SAMPLE ~GO TI02 CR NI CU ZN SE MO AG PB Wi 
NLJMBE~ '/. '/. g/kg 
18656 o. 900 3. 80 1100 180 76 230 -1 13 -0. 5 63 o. 6 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPMi 

ZN 

120 
160 
120 
150 

ZN2 

0 
0 
0 
0 

AS 

23 
5 

24 
19 

SE MO AG AG2 

-lO 7 l. 0 0 
-10 7 1.0 0 
-10 4 -0.5 (I 

-10 6 -0. 5 0 

BEDROC~ ANALYSIS (PP~i 

SN SB 

-10 0.4 
-10 0.2 
-10 -0.6 
-10 0.6 

BA 

700 
200 
800 
400 

LA 

278 
a~ 

178 
373 

hF TA 

36 8 
12 -1 
21 
61 s 

w 

20 
5 

30 
190 

SAMPLE 
NUMBER 
18b57 

AU SB AS 
PPB 

BA BR CD CE CS CR CO EU HF IR FE LA Lu MO NI RB SM SC SE AGR NA ";"A "fE TB Tri 

SAMPLE 
NUMBER 
18657 

-6 o. 2 i. 0 800 o.o 2 20.0 o.o 
'i

-50 -10 0 -2 -100 1.5 15 0.0 25 

BEDROCK ANALYSIS (P?M) CONTINUED 

CU PB ZN 1 MN AG SNR LI BE CD2 NA MG AL SID2 S CL 
% r. 'f. 

12 17 45 0 l. 5 0 I) 0 o. 00 4 0 o. 00 o. 0 o. 00 (I 0 

"/. 
0 o.oo o.o -10 0 4.00 -1.0 -10 o.o 2.7 

CA FEO NIR 
'f. 

0 o.o 0 

SR NB MOK BH~ TAR BI LOI 
'/. 

0 0 0 0 0.0 -2 o.oo 

223, 

PB 

47 
75 
42 
63 

SN 

-10 

,-,.. 
re:. 

0 

BI TH 

3 110. 0 
3 25.0 

-:j 58.0 
3 120.0 

L) 

12. 4 
2.6 
9. l 

13.3 

W U YB 

3 3. I 0 

WT ASSAY 
g/kg WEIGHT 

2 12. 50 
2 2. 79 
3 15.50 
5 18. 70 

zr-.R ZR 

0 0 

Appendix 8-53C. 
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Appendix 8-54A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20603 
~~~~~~~~--

Dr i 11 in g Completion Date 12/30/86 

LOCATION (see map at right) 

S-T-R SE!-SW!-32-63N-21W 

County St. Louis 

Quadrangle Silverdale 7.5 

Regional Survey Area Orr 
~--~~~~~~~~-

HOLE PARAMETERS 

Surf ace Elevation 1290 ft. 

Total Depth 193 ft. 
~~~~~~~~~~~~~~-

Elevation, Top of 
Precambrian Bedrock 1101 ft. 

~~~----~----~~--~ 

Drilling Method Mud Rotary 
~----~~---"-----~--~----

Sample Diameter 4.5 inch 
~----~~--~------~--~ 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval Interpr1e-
Feet tat ion 

0-165 D,es Moines Lobe 
Gl. Drift 

165-189 Rainy Lobe 
Gl. Drift 

·189-193 Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

F B,C 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Uncertain 

Thin Section Description: #18644 

H 
I 

Significant 
Geo chem 
Samples 

C = Ni 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

22 

SNflE 
NJ. 

~100 <KS.WET> 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

0\1£RBOODEN DRIUJt-E twWJ8'ENT LHUTED LABORATORY SAl'flE LOO 

~IGHT (SAAHS DRY> ~ DESCRIPTIOO - zwsna ~r:==:.=.:~-::.=:::c::::z=r..,..,.. ~:::=:1::111= ==rn-:z 
Cl.ASS 

==e=eysmM'C!' me'C%"1!!1"7 

H. l. C(}IC CLAST HATRU 
==-==-----= =::..:::..::====-~- -- --:::i 

TABLE tl 0 TAIU TABLE t1. I. CONC. ~ NO. CALC SIZE I S/U SD ST CY COlOO 
SPU T CUPS FEED CCH: UGHTS TOTAL HAS HAS V.G. PPB =:::::=-- - = 

VIS 6R LS OT SD CY 

18642 11.3 o.o 11.3 317.b 139.0 178.6 153.7 24.9 (I NA TR NA NA NA NA U Y 'Y Y GB B TILL 
18643 9.8 0.0 9.8 259.3 66.4 192.9 165.1 27.8 0 NA TR NA NA Nfl NA U Y Y Y BB B TILL 

-644 9.6 0.2 9.4 277.4 117.7 159.7 115.5 44.2 (I NA P 70 30 ~tA NA U Y ~ Y GB B TILL 
-645 4.7 0.0 4.7 200.0 . 70.0 130.0 101.8 2a.2 3 66 

18752C 15.4 o.o 15.4 305.9 113.9 192.0 166.1 25.9 1 96 TR NA NA NA NA U Y V Y GYB 6YB TILL 18755C 10.2 o.o 10.2 577.7 341.1 236.6 209.9 27.7 1 219 TR NA NA NA NA U V V V 68 68 TILL 

00.l> a.ASSIFICATI~ 

YI SIBLE 6a..D fRlJi SHAKING T ABlE AND P~ I tll, 
~ Cf' GRAINS 

SAtfltE I PIVfED 
ABBRADED I RR£6tl.M DB.. I CA TE to'4 CALC V. 6. 
=== ==--::=:: a;;== HAS ASSAY 

Y/N DJMTER liiIOCNESS T P T P T P TOTAL 6HS PPB RaWiKS 
18642 N NO VISIBLE GOLD 

18643 N NO VISIBLE 6ULD 

-644 N NO VISIBLE GOLD 

-645 y 25 x 50 
5-0 x 75 

125 x 200 

18752C 'f 175 x 275 

l~C N 250 I 400 

8 c 
13 c 
31 c 

·3 101.8 66 

42 c: 

160. l 96 

58 c 

200.9 219 

EST. 25i PYRITE 
1000 GRAINS 

ARSENOPYRITE 
(flt£) 

EST. Tl. PYRITE 



FIEUHJTE SlllMY Liii Cl-20603, U mTAAV 
[ IN ta A ttC JC IN -"1 MICO JC IN A FMC ] 

141: 
"500 

Ni (FEE'f) 
APlE 

I 
DES 

5 
10 ~ 
15 ~ 
21] -=I 
•-:•r ~ 
a::..::·~ 

=I 
:30] 

=t 

j 
=I 

-§ 
----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ~ 
:!!~::! !~~~= ~==:!~:!!:: =:!~=~ :!:!:!:: :u::!~=! :!:!::!:! ==~:!:: ~:!:::! ::::::::: :::!::: :::::::: -:::::::::: ·::::::: -:::::::: -:::::::: =::::::::: ::::::=: --:::::::=--:::::::I :3 ---··- ----- !:----- ----- ----- ----·· ·----- t _____ E ____ ,_ ·----- ----- t _____ t _____ E _____ t----- E _____ E _____ ----- t-----E----- b_T_I --1 

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- L----- E----- t:----- t----- E----- L-----1:----- 1------ I -1 

~===== F::::: ~===== E::::: ~===== F===== ~===== E::::: E===== E:::: ~===== 1:::::: ~E===== ~===== ~===== ~===== p:::: ~===== F-===== F-===== l -·r: =t f: __ , ___ L--·--- [ _____ L---- _ ( _____ c _____ ( _____ l _____ ,_ _____ l _____ [ _____ l ___ , __ ----- c _____ [ _____ L. _____ .. _ ---- L----- L----- ·-----_ J:i._, -:3 
~-----1:----- ~----- ~----- ~----- ~----- ~-----t:-----1:-----1::-----1::-----1:-----1:-----1:----- i:----- 1------ i:-----1:----- i:-----1::-----1 ::::I r==== r===== r===== r===== r===== r===== r== = == r===== r===== r==== = r ===== r===== r===== r ===== r===== r===== r == === r===== r===== r=== ==I 10 ~ 

[~~mm~~~m~~~mmmm~~m~mmm~~~mmm~~:mm~~~m~~~mm~~~mmm:~~mmHm~m~~~mm: 75 i 
F.----- 1:----- E----- E----- E----- E----- E----- E----- E----- E----- E----- t----- E----- '----- E----- b----- E----- t:----- '----- f-----1 SO 3 f::::: ~::::: 1::::::: ~::::: 1:;::::: 1:::::: 1:::::: 1-::::: 1:::::: 1:::::: 1:::::: 1:::::: 1:::::: ~::::: 1:::::: f::::: i:::::: 1::::::: ~::::: f::::: I ,-,c: :::I 1:::::: 1:::::: 1:::::: µ::::: ~::::: µ::::: 1:::::: c::::: 1:::::: 1:::::: 1:::::: 1:::::: 1:::::: l:::::: 1:::::: 1:::::: 1:::::: i:::::: c:::: 1:::::: I C•·-1 -=i 
F=:::::: F===== i=::::::::: ~::::::::: F==::::: F==:::::: F===== F===== F===== F===== F===== ~:::::::::: F===== F===== F===== 1=::::::::: F===== F===== 1=:::::::::: F===== I =1 E::::: c:::: E::::: E::::: c:::: E::::: c::::: c::::: c:::: E::::: E::::: E::::: c::::: c::::: c::::: c::::: c::::: c::::: c::::: E::::: I ~30 -:3 

~
-----t-----t----- c----- c-----c-----t-----1:-----t----- c----- t----- t----- t-----t-----1:----- t----- t----- L----- t-----1:-----1 ::1 ::::: r::::: r::::: r::::: r::::! r::::: r::::: r::::: r::::: r::::: r::::: r::::: r::::: r::::: r::::: r::::: r::::: r::::: r::::: r::::: I ~35 ~ ~:::::::: E:::::::::: E:::::::::: E:::::::::: E::::::::: E:::::::::: E:::::::::: E:::::::::: E:::::::: E:::::::::: E::::::::: E::::: E::::::: E:::::::::: E::::::::: E:::::::::: E:::::::::: E:::::::::: E:::::::::: E:::::::::: 

i-----1-----1-----1-----1-----1-----,-----1-----1-----1-----,-----,-----1-----1----- t-----1-----1-----1-----1-----1-----1 ini-i-::::1 ----- ----- ----- ----- ----- ----- ----- ~----- ----- ----- ----- ------ ----- :------F----- ----- -----:----- ----- ~----- -- =i 

·-;;~;;-;;;;;-;;;;; ~;;;;;-;;;;;-;;;;;-;;;;;-;;;;;-;;;;;-;;;;;-;;;;;-;;;;;-;;;;;-;;;;; E;;;;;-;;;;;-;;;;;-;;;;;-;;;;; ~ ;;;;; · 105~ 
t;~;;; t;;;;; t;~;~~ t~~~~~ ~~;~~~ ~~~~~ t~~~~~ ~~~~~; =~~~~; i~;;;; t;~;;; t;;;;; i;;;;; t;~;;; t;;;;; t;;;;; t;;;;; ~;;;~; :;~~~~ t~~;~; I 110~ 
1~~~~~ ~~~~~~ !~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ 1~~~~~ ~~~~~~ ~~~~~~ 1~~~~~ :~~~~~ 1~~~~~ b~~ h~~~~ 1~~~~~ ~~~~~*~~~~~~~~~~I 115~ 

11illls LITIO.OO'I 
MOINES--

r===== r===== r===== r===== r===== F::::: r===== i:===== r===== F::::: r===== r===== r===== r===== r===== r===== r===== r===== r===== r===== r ·1 :;:on-=1 
t~~~~~ ~~~~~~ t~~~~~ ~~~~~~ t~~~~~ t~~~~~ t~~~~~ t~~~~~ t~~~~~ t~~~~~ t~~~~~ E~~ ~~~ t~~~~~ t~~~~~ t~~~~~ t~~~~~ t ~~~~~ t~~~~~ t~~~~~ ~~~~~~ 11 ~~5 ~L_L_lll 
E::::: f::::: E::::: f ::::: E::::: E ::::: E::::: E ::::: E::::: E::::: E::::: E::::: E::::: E::::: E ::::: E::::: ~::::: E ::::: E ::::: §::::: _ " ·:i·' =i 

.J..•.Jl.J 

225 ---

OB-20603 

LITIO..OOIC DESCRIPTIONS RND/OR REMARKS 

(0.0-18.0l CLAYi OXIDIZEDi 11kl lldi11nt, 
brum, 

(18~0-130.0) CLAY, l.NIJXIDIZED; 11~~ AA 77 
Hd1Hntt gri4YI 11 ptbt noted at .w, ""'' ; 
v toft iil'li 120. 

Appendix 8-548. 
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ATER FILE 

SAfl\.E ~ 9API\.£ ST D B FtMTY LE8Al l:(DfY DRIFT ASSAY D.D WT (g) WT (g) WT (g) WT (g) WT(g) WT (g) WT ~ WT l( WT;( REMAfD<S 
lilJIO IU&'R INTElMl. ora: TYPE FTB BRAINS ~ FEED +10FEED tOM MAG -63uM -6JFEED -63uM +10 SAN) Appendix 8-54C. 
11&42 ~'£.l\l l6S-17' 11. N 0 SE-SW J2 6J 21 Sl Rl. lM.. SAND 165-176 o.o 11300.0 -2.0 153. 7 24.9 -1.0 -1.0 -1 -1 -1 
1164J ~ 17'-116 10. M 0 SE-SW J2 6J 21 Sl RL. lM.. BAND 176-186 o.o 9800.0 -2.0 165.1 27.8 -1.0 -1.0 -1 -1 -1 
1875tt ~\l l 7'6-116 10. N 0 SE-SW J2 b3 21 SL SPECIAL SMPLE 176-186 1.0 15400.0 -2.0 166.1 25.9 -1.0 -1.0 -1 -1 -1 REClEMD + 1 (»II MAT' l 
1~ ~ 116-19.l 1. N 0 SE-SW J2 b3 21 Sl Rl. BVL.. ~ 186-193 o.o 9600.0 -2. 0 115.!5 44.2 -1.0 -1. 0 -1 -1 -1 
11~ ~ l~l'Jl -a.o N 0 SE-SW 32 b3 21 Sl SPEC:U~.. SAMPLE 1~193 1.0 10200.0 -2.0 208.9 27. 7 -1. 0 -1. 0 -1 -1 -1 SixlbS-176 & 186-193 
1~ ~ 1'5-19.l 28. Ill 0 SE-SW J2 b3 21 Sl SLUICE BOX 165-193 3.0 4700.0 -2.0 101.8 28.2 -1.0 -1.0 -1 -1 -1 

~IC IGVY PUtERAL CCKOORATE (PPM) 

SAf!R.E ft) ti\ CE CR ~ FE ca NI cu ZN ZN2 AS SE MO A6 A62 SM SB BA LA ~ TA w PB BI TH u WT ~y 
tulER PPB l g/kg WEISHT 
1~ -12 0.'5 * 160 3000 8.20 ~ 110 120 1~ 0 3 -10 1 -0.5 0 -10 -0.2 400 193 21 3 5 20 -2 17.0 4.2 14 112. 00 
18"3 -14 0.63 432 130 4100 9.70 60 110 110 1:50 0 3 -10 2 -0.5 0 -10 -0.2 300 222 21 2 7 23 -2 18.0 4. 4 17 121.00 
187'52C -20 0.10 ~ 180 4400 11.60 60 110 130 180 0 4 -10 2 -0. :5 0 -10 -0.5 200 254 28 4 -14 18 -2 18.0 -2.9 11 117.00 
1&&44 -16 0.60 0 170 JS()() 10. 50 70 110 93 170 0 4 -10 1 -0.5 0 -10 -0.J 1100 276 24 4 8 20 -2 27.0 4. 3 12 13.20 
181'5'5C 47 o. 78 523 180 3400 12.70 GO 94 72 160 0 7 -10 2 -0.5 0 -10 0.8 600 268 30 2 -10 17 -2 21.0 4.5 20 150. 00 
18645 -33 o. 78 873 270 JS()() 14.20 90 1:50 150 140 0 10 -20 7 -o.s 0 -10 0.7 500 430 St -3 55 25 -2 43.0 10.6 22 75.50 

tl&ETJC ~ MUERAL eotaNTRATE (PPM> 

SARE '8l TI02 CR NI Cl.J ZN SE !IE AB PB WT 
tUID ;. ;. g/kg 
18643 2.000 1.JO 1200 420 110 160 -1 G8 -0. 5 6 2.8 
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Appendix 8-55A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20604 
~~~~....;._~~~~ 

Drilling Completion Date 1/8/87 _ __;_.....;...... ____ _ 
LOCATION (see map at right) 

S-T-R NE!-NW!-17-63N-21W 

County St. Louis 

Quadrangle Silverdale 7.5 

Regional Survey Area Orr 
~~~~~~~~~~-

HOLE PARAMETERS 

Surface Elevation 1295 ft. 

Total Depth 127 ft. 
~----------~--~----~--~ 

Elevation, Top of 
Precambrian Bedrock 

Drilling Method ~-M_u_d __ R_o_ta_r~y'------~~---

Sample Diameter 4.5 inch 
----~------------~~---

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-126 

126-127 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

E 

F 
G 

Library 
Samples 

Available 
Subsamples 

Tested 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geochem 
Sam_Eles 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

No samples obtained for heavy mineral 
"' 

concentration .. 

228 
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Appendix 8-56A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

. DNR Drill Hole Number OB-20702 
----------~--~~-

Dr i 11 in g Completion Date 12/18/86 

LOCATION (see map at right) 

S-T-R SW!-SW~-26-62N-21W 

County St. Louis 

Quadrangle Meadowbrook 7.5 

Regional Survey Area ___ O_r_r ______________ _ 

HOLE PARAMETERS 

Surf ace Elevation 1290 ft. 
------~~~----~----

133 ft. 

Elevation, Top of 
Precambrian Bedrock 1162.5 ft. 

------------~-------

Drilling Method __ M_u_d~R_o_t_a_r~y----~----~

Sample Diameter 4.5 inch 
~~~~~--~~~~~~ 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-96 

96-127.5 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

127.5-133 Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Principal Rock Type: Uncertain 

Thin Section Description: #18630 

H 
I 

Significant 
Geochem 
Samples 

C Ag,Ni,Cu 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

231 

••• aAAAAA AA ftAAAA&••········ 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlJU>£N DR I Ll I h6 ~ LU1JTEO LABOOA TOOY SAlfl..E LOO 

~IGHT (6RAHS DRY) AU DESCR I PTI 00 

H. I. COC CLAST HATRIX 
==--==--=----- :::::====--== -c=-...:-.... -=-===--:.:z ... 

TABLE +10 TABLE TABLE H. I. CONC. NON tll. CAlC SIZE I S/U SD ST CY COLOO 
Sf\. IT CHIPS FEED C:CH: LIGHTS TOT PL HA6 HAS V.G. PPB ---

18626 5, B 
1802bR 4.4 

-27 15.0 
-28 13.3 

1B628R 10. 7 
-29 10.3 

-631 3.0 
18748C 19.1 

0.3 5.5 
0.3 4.1 

0.4 14.6 
0.2 13.1 
0.0 10.7 
o.o 10.3 

0.0 3.0 
o.o 19.1 

246.1 
174.6 
290. 'i 
266. (l 
214.9 
242.9 
96.3 

376.5 

220.5 25.6 22.6 3.0 0 
145.0 29.6 25.B 3.B O 

224.3 o6.4 53.6 12.B 0 
197 .. 3 68.7 52.9 15.8 3 
139.4 75.5 58.7 16.8 0 
181.0 61.9 46.3 15.6 0 

~1.2 33.1 25.9 7.2 2 
340.1 36.4 11.5 24.9 0 

VIS 6R LS OT 

NA P 6(1 40 NA NA U '( 
NA P 75 25 NA NA U Y 

NA C 20 80 NA NA U Y 
188 P 60 40 NA NA U Y 

NA TR NA NA NA NA U Y 
NA TR NA NA NA NA U ~ 

2 
NA TR HA HA NA NA S C 

SD CY 

Y Y B B TILL 
Y Y BNB BNB TILL 

Y Y B GB TILL 
Y Y B GB TILL 
Y Y 68 68 TILL 
Y Y 8 GB TILL 

Y H 68 NA SAND 

ABBMD£D I RR£6ll.M DEL I CA TE NOH CALC V.6. 
SAlflE I PAlf£0 ==:.:ii ===--:i 11::=== HAG 

Y/H DIAt'ETER THICKNESS T P 1 P T P TOTAL 6HS 
18626 

18626R 

-2i 

N NO VISIBLE GOLD 

H NJ VISUU: 6(lJ) 

N NO VISIBLE &OLD 

-213 y 100 x 125 
100 x 150 
1!)0 x 200 

1B628R N NO VISIBLE GCtD 

-29 N NO VISlfllE GOLD 

-631 y 25 x 25 

22 c 
25 c 
29 c 

5 c 2 

3 52.9 

2 

ASSAY 
PPB REMARKS 

.188 

EST. 1 Y. PYRITE 
250 GRAINS 

Ah'SEOOPYRlTE 

PHOTO REFEl\'£NCE 1129 

-------EST. 5l PYRITE 
2 25.9 2 0.5% ARSEttlf>YRITE 

<Flt£) 
l8748C H t'1 YJSia..E 6CU> 
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Appendix 8-568. 
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MASTER FILE 

SAtPLE DH SAMPLE ST D 9 FORTY LEfR. C1l.MY DRIFT ASSAY 6Cl.D WT Cg> WT (g) WT (g) WT (g) WT(g) WT (g) WT 1. WT 1. WT 1. REMARKS 

tU&'.R OBER INTEJM.l. DESC TYPE FTG BRAINS lf9C FEED +10FEED NOtKlB MPA3 -63uM -6Jf EED -63uM +10 SAND Appendix 8-56C. 
18626 20702 97-102 5. M 0 SW-SW 26 62 21 SL RL. SILTY MND 97-102 0.0 5800.0 -2.0 22.6 l.O -1.0 -1.0 -1 -1 -1 

18626R 20702 97-102 s.o "0 SW-SW 26 62 21 SL Rl. SILTY SMID 97-102 o.o 4400.0 -2.0 25.8 3.8 -1.0 -1. 0 -1 -1 -1 

18627 20702 102-112 10. " 0 SW-SW 26 62 21 SL RL. SILTY SAND 102-112 o.o 15000.0 -2.0 53.6 12.8 -1.0 -1.0 -1 -1 -1 

18628 20702 112-122 10. M 0 SW-SW 26 62 21 SL Rl. IED. TO C. SAND WH22 3.0 13300.0 -2.0 52.9 15.8 -1.0 -1.0 -1 -1 -1 

18628R 20702 112-122 10.0 M 0 SW-SW 26 62 21 SL RL. MED. TO C. SAND 111H22 0.0 10700. 0 -2.0 58.7 16. 8 -1. 0 -1.0 -1 -1 -1 

18629 20702 122-128.S 6.5 M 0 SW-SW 26 62 21 SL Rl. f81ED, TO C. SAND 122-128.5 0.0 10300.0 -2.0 46.3 15.6 -1.0 -1. 0 -1 -1 -1 

18630 20702 128.5-133 4.5 " 0 SW-SW 26 62 21 SL BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

18748C 20702 97-128.5 31. 5 M 0 SW-SW 26 62 21 SL SPECIAL SAMPLE 97-128.S o.o 19100. 0 -2.0 11. s 24.9 -1.0 -1. 0 -1 -1 -1 RECLEAIED t 1 OM MAT' L 
18631 20702 97-133 36. " 0 SW-SW 26 62 21 SL SLUICE BOX 97-133 2.0 3000. 0 -2.0 25.9 7.2 -1.0 -1.0 -1 -1 -1 

NJNitAGNETIC HEAVY Mil\EAAL CON::ENTRATE (PPM) 

SAMPLE AU NA CE CR ,.. FE co NI cu ZN ZN2 AS SE MO AS AS2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
tUIBER PPB '/. g/kg WEIGHT 
18626 66 0.32 221 120 MOO 8.80 30 120 97 150 0 9 -10 2 3.5 0 -10 0.2 200 111 11 -1 41+ 42 -2 22.0 2.1 4 20.00 
18626R -16 0.74 360 250 7800 16.00 60 110 130 160 0 22 10 2 -0.5 0 -10 1. 0 500 194 21 3 37 73 -2 35.0 6. 3 6 6.94 
18627 -18 0.42 564 430 8700 19.60 60 120 96 130 0 22 -10 3 o.s 0 -10 o.a -400 335 43 10 28 46 -2 90.0 10.4 4 39.20 
18628 160 0.31 629 570 9800 22.00 60 120 80 120 0 28 JO 4 -0.5 0 -10 i. 0 -400 388 49 14 25 54 -2 130.0 10. 1 4 38.80 
18629 -19 (). 38 614 490 8700 21.00 100 170 150 130 0 23 -10 5 -0.5 0 -10 0.9 1000 337 50 7 23 51 -2 99.0 10. 3 4 33.90 
1874SC -19 0.38 563 530 8100 23.40 70 110 70 140 ' 0 17 -10 3 -0.5 0 -10 o.a 400 337 44 7 20 54 -2 110.0 6.3 1 81.20 
18631 90 0.36 874 780 7000 23.00 80 140 110 180 0 19 -10 4 -o.s 0 -10 0.8 600 514 79 13 120 66 -2 160.0 12.6 9 19.50 

MA9ETIC HEAVY MIIERAL CIKENTRATE (PPM> 

SAMPLE M60 TI02 CR NI cu ZN SE MO AS PB WT 
tumER '/. " g/kg 
18628 1.000 6.. 70 1500 520 65 480 -1 48 6.5 12 1. 2 

BEDROCK ANALYSIS <PPM) 

SAtPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO NI RB SM SC SE ABR NA TA TE TB TH SN w U VB ZNR ZR 
~R PPB '/. '/. 
18630 -7 -0.2 2.0 800 0.0 1 32.0 o.o 120 10 0 2 -100 3.9 20 o.o SS 0 0.00 o.o -10 0 3.40 -1.0 -10 o.o 3.8 -10 -2 0.8 0 0 0 

BEDROCK ANAl..VSHi (PPf!I> CONTI~ 

SAMPLE cu PB ZN MN A6 SNR LI BE C02 NA "6 Al SI02 s CL K CA FEO NIR SR NB MOR BAR TAR BI LOI FE 
lt.IMBER " j " " '/. 
18630 32 20 67 0 1.0 0 0 0 o.oo 3 0 o.oo o.o 0.00 0 0 0 o.o 0 0 0 0 0 o.o -2 0.00 0 
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Appendix 8-57 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20704 
--~~-~-~~-

Dr i 11 in g Completion Date 12/17/86 

LOCATION (see map at right) 

S-T-R SW!-SW!-17-62N-21W 

County St. Louis 

Quadrangle Bear River 7.5 

Regional Survey Area Orr 
~---~----~-

HOLE PARAMETERS 

Surface Elevation 1290 ft. 
----~~~----~ 

Total Depth 102 ft. 
~~~~~~~~~~~-~~ 

Elevation, Top of 
Precambrian Bedrock 1192 ft. 

~~~~~-~~-~~ 

Drilling Method Mud Rotary 
~~~~~---"-~~~-~~~ 

Sample Diameter 4.5 inch 
~~~~~~~~~~~~~ 

Sample Collection 
Method Slurry: Trough with Dam 

SEE FOLLOWING PAGES 

1285 
; ~! : ... ~· -;-l \~\ 
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Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log 

INFORMATION SUMMARY 

Interval 
Feet 

0-80 

80-98 

98-102 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

A = -63 microns fraGtion 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

F 

F 

Subsamples 
·Tested 

B,C 

I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geo chem 
Samples 

C = Ag 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Graywacke. Dark gray, moderately to weakly foliated graywacke. 
Grain size 0.05-0.1 sugar, 0.2-1.0 relict sand. Sugary texture with 20% relict sand. 
Comprised of 20% biotite, 60% qtz.-plag. sugar and 20% relict sand including 5-10% blue 
to colorless qtz., 5% plag., and 5% cherty lithics. 0.5% dissem. py. 0.1% dissem. 
magnetite. (By ODM, see report in Appendix) 

I 

Thin Section Number: #18624. 
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SAlf'LE 
)(). 

hEISHT <KS.WET! 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlEOEH DR I LL I tli t1A'WlE1£NT LI 11 ITED LAf3ffiA TffiY SAtfllE LOO 

~IGHT (6RAHS DRYl AU DESCR I PTI 00 a.ASS 
rnrw wrwm£C11 ~c.:::::.::..:::..:::n.......-:::.:::::::.:::z::x:r::: ~:..:t:;:::& ~ r== Cf!-:: -=w=y=C"!' arsm:rr=mre.,, 

11. I. CCH: CLAST KATRIX 
=:::::.::====-==--= ========--== - -- --n 

TABLE +10 TAfU TABLE H. I. COC. HON tl.l, CALC SIZE I S/U SD ST CY COLm 
~IT OiIPS FEED COOC LIGHTS TOTPL HAS HA6 V.G. PPB -------- :::=:::::a::::: 

V/S 6R LS OT SD r:i 

18622R 8.7 0.0 8.7 294.0 168.3 125.7 108.5 17.2 35 TR NA NA NA NA U Y Y Y GB SB TILL 
Y Y B BGN TILL -23 6.7 0.2 6.5 241.0 161.3 79.7 68.8 10.9 0 NA P 60 40 NA NA U '( 

,,22 10.1 0. 4 9.7 348.8 233.3 115.5 98.5 17.0 1 220 C 50 50 NA NA U ·y "{ Y B BGN TILL 
-625 3.8 0.0 3.8 131.1 89.9 41.2 32.4 8.8 1 1 

l8747C 7.8 0.1 7.7 214.8 145.8 69.0 59.2 9.8 0 NA 6 70 30 NA NA U V V H B NA TILL 

6ClD ClASSIFICATI~ 

YJSI ll£ 6Cl.D FRa1 SJW< I h6 TABLE AND PAl-tl I NG 
~Cf' SRAINS 

ABBAADED IRR£6ll.M DELICATE ~ 
SAfflt..E I PAlfED === ==--=== a:.:== HAG 

Y/H DIN'ETER lliIOOESS T P T P T P TOTAL 6HS 

-22 '( 150 x 350 46 c 

98.5 

18622R N 125 x 150 27 c 

108.5 

-23 N NO VISIBLE GOLD 

625 y 25 x 25 5 c 

32.4 

187HC H t«l VISlll.£ fn.D 

CPLC V.6. 
ASSAY 
PPB REMARKS 

EST. 37. p·yRITE 
_ 700 GRAINS 
220 ARSENOPY'R I TE 

35 

PHOTO F:EFERENCE ~ 129 

EST. 15% PYRITE 
44 ARSENlf'YRITE 

P~TOHICRPGRAPH 

FILM REFERENCE 1137 
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ATER FILE 

SAMPLE DH RA.E ST D S FORTY I.ER. lllMTV DRIFT ASSAY 6W) WT Cg) WT <u> WT <g> WT Cg) WT<g> WT <g> WT" WT " WT " 
REMARKS 

Appendix 8-57C. rumER fUllER INTERVA. DESC TYPE FTB . BRAINS ~ FEED +10FEED tOfllA6 MAB -6.luM -63fEED ~ +10 SIN) 

18622 20704 84-94 10. M 0 SW-SW 17 62 21 SL RL. tM.. !RID 84-94 1.0 10100.0 -2.0 98.S 17.0 -1.0 -1.0 -l -1 -1 
18622R 207().4 84-94 10.0 " 0 SH\I 17 62 21 SL RL. SVL. SAND 84-94 1.0 8700.0 -2.0 108.3 17.2 -1.0 -1.0 -1 -1 -1 
18747C 20704 84-99 15. M 0 SW-SW 17 62 21 SL SPECIPL Sllf PLE 84-99 o.o 7800.0 -2.0 59.2 9.8 -1.0 -1.0 -1 -1 -1 RE~ +10M MAT'L 
18623 20704 9H9 s. M 0 SW-SW 17 62 21 SL RL. 6Vl. SAND 94-99 o.o 6700.0 -2.0 SS.8 10.9 -1.0 -1.0 -1 -1 -1 
18624 20704 99-102 J. M 0 SW-SW 17 62 21 SL BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
18625 20704 84-102 18. M 0 SW-SW 17 62 21 SL SLUICE l.KlX 84-102 1.0 3800.0 -2.0 32.4 8.8 -1.0 -1.0 -1 -1 -1 

~IC tam MINER. COM:ENTRATE <PPM> · 

SAMPLE ~ Ill CE CR ~ FE co NI cu ZN ZN2 AS SE I(] AG A62 SN SB BA LA HF TA w PB BI TH LI WT ASSAY 
MJmER PPB " g/kg WEIGHT 
18622 21 0.58 SSS 180 4700 10.90 40 120 66 170 0 s -10 7 -0.5 0 -10 -0.3 500 262 25 6 110 26 -2 33.0 4. 5 10 72.20 
18747C -15 0.60 486 230 4300 14. 90 70 160 57 190 0 13 -10 J -0.5 0 -10 o.a 400 225 27 5 180 22 -2 27.0 J.3 8 43.30 
18623 49 0.52 421 270 4100 14.60 70 210 67 150 0 15 -10 3 -0.5 0 -10 o. 7 -300 210 23 5 240 25 -2 29.0 4. 3 10 50.30 
18625 -26 o.ss 756 310 4000 15.70 80 180 n 170 0 13 -90 7 -o.s 0 -10 -0.5 -400 409 48 6 630 26 -2 48.0 4.0 9 48.70 

MASEIC 1£AVY MUEIW.. CON:ENTRATE (PPM> 

SAMPLE M60 TI02 CR NI cu ZN SE MO AG PB WT 
ttlf!IBER '/. '/. g/kg 
18622 1.300 2.50 1200 290 74 230 -1 43 1. 5 10 1. 7 

BEDROCK Atf\l. VSIS (PPM) 

~ ~ SB AS BA BR CD CE cs CR co EU 1-F IR FE LA LU fill NI RB SM SC SE ASR NA TA TE TB TH SN w u YB ZNR ZR 
NM£R PPB '/. '/. 
18624 -7 0.3 5.0 800 o.o 2 52.0 o.o 70 30 0 -2 -100 lt.6 29 o.o 8 140 0 o.oo 0.0 -10 0 3.00 -1.0 -10 o.o 4.8 -10 240 1. 3 0 0 0 

BEDROCK AHR. VS IS (PPM> COOUllED 

tWif PLE ru PB ZN ~ AS SNR LI BE C02 NA MB PL 5102 s CL K CR FED NIR SR NB MOR BAR TAR BI LOI FE 
NJMBER '/. " '/. ;. ;. 
18624 45 17 79 0 1.5 0 0 0 o.oo 3 0 o.oo o.o 0.00 0 0 0 o.o 0 0 0 0 0 0.0 -2 0.00 0 
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Appendix 8-58A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20705 
~~~------~~---

Dr i 11 in g Completion Date 2/7/87 
--~-'-~------~ 

LOCATION (see map at right) 

S-T-R NEi-SEf-30-62N-21W 

County St. Louis 

Quadrangle Bear River 7.5 

Regional Survey Area Orr 
~--~~~~~~~~~-

HOLE PARAMETERS 

Surf ace Elevation 1290 ft. 
----~----~----~~~----

Total Depth ___ 2_1_7_f_t __ ·------~--~~~--~ 

Elevation, Top of 
Precambrian Bedrock 

Drilling Method ___ M_u_d~R_o_t_a_r~y----------~~ 

Sample Diameter 4.5 inch 
--~------~~~------~~ 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-78 

78-217 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

A = -63 microns fraction E 
B = Heavy Minerals, Nonrnag 
C = Heavy Minerals, Mag F 
D = Sluice Box Composite G 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

Library 
Samples 

Available 

F 

Subsamples 
Tested 

B,C 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geochem 
Samples 

B Se 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 
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HEAVY MINERAL CONCENTRATE REPORT 

DVERBrn08' DRILUhll KANA6El£NT LIHITED LABORATORY SNFLE LOO 

SMli WEIGHT (KS.WET) ~IGHT (GRAMS DRYl AU DESCRIPTION a.ASS 
NO. --== =--========== ===== =======-- ---- = =--=- """"' 

H. I. COC CLAST ~TRIX 

==--==--=====---= ===========-== ====--=-====== 
TABLE +10 TABLE TABLE M. I. cot.JC. NCW NO. CALC SIZE 'I. S/U SD ST CV COlOR 
SflllT CHIPS FEED COC LIGHTS TOTAL HAS KA6 IJ.G. PPB ==-=--= --

V/S SR LS OT SD CY 

H3723 9. 7 
-729 11.5 
-730 10.6 
-731 8.1 

(l. 6 9 .1 
0.6 10.9 
0.9 9.7 
0.4 7.7 

-732 11.0 0.2 10.8 
-733 12.6 0.2 12.4 
-734 9.8 o.o 9.8 
-735 12. 2 0.1 12.1 

18736 8.4 0.4 8.0 
18737 4.9 o.o 4.9 

6W) a.ASS I FICA TI 00 

1(16. 6 
175.5 
165.6 
144.7 
181. 3 
177. 7 
239.0 
209. ;. 
200.3 
156.2 

64.8 41.8 31.0 10.8 
144.8 ";_,(l,7 23.4 
121.9 43.7 34.6 
85.1.) 5S'.7 46.1 

.., .., '· ...... 

9 .1 
13.6 

115.8 65.5 49.9 15.6 
122.3 55.4 44.5 10.9 
136.6 102.4 88.5 13.9 
128.2 81.1 70.4 10.7 
121.5 78.8 69.2 9.6 
98.6 ~.6 43.9 13.7 

V 1 SI BU: 6CtD FR{J1 SHAIWB TABLE AND P~ I H6 

0 
0 

I) 

(I 

(i 

(I 

(1 

(i 

NA P 
NA C 

1626 c 
NA P 
NA F' 
NA F' 

50 50 NA NA U Y 
50 50 N.A NA U Y 
45 SS NA NA U Y 
55 4 5 NA l·iA U Y 

20 80 NA NA IJ Y 
35 65 l·~A HA U Y 

V Y B 
y y B 
y y B 

y B 
y y B 
Y N B 

NA T F: NA NA NA NA S H, C Y N B 
NA P 45 55 l~A NA S M~ C \' N B 
NA F' .35 65 NA NA U i Y N B 
15 

HIJ{BER CF SAA I NS 

ABBRADED IRRESIJ...M DEUCATE HON CALC V.6. 
SAlfLE I PAi'f£0 === ==---== ==== MAS ASSAY 

YIN DIAtf:TER THICKNESS T P T P T P TOTAL 6HS PPB REMARKS 

18728 N NO VISlBLE GOLD 

-729 N NO VISIBLE GOLD 

-no N 250 x 450 61 c 

34.6 1626 

-731 N NO VISIBLE GOLD 

-732 N NO VISIBLE GOLD 

-733 N NO VISIBLE GOLD 

-734 N NO VISIBLE GOLD 

-735 N NO VISIBLE GOLD 

18736 N NO VISIBLE GOLD 

B TILL 
B TILL 
B TILL 
B TILL 
GB TILL 
t~A TILL 
NA SAND 
l~A SAND 
NA TILL 

18737 y 75 x 75 15 c EST. 7'/. PYRITE 
15 GRAINS 

43.9 15 ARSENOPYR I TE 
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SAMPLE DH 
NUMBER NUMBER 

BAfl1PLE 
INfERVAL 
79-89 
89-99 
99-109 
109-124 
12HJ0.5 
lJO. ~H57 
157-177 
177-197 
197-217 
7'Hl7 

16728 P.0705 
18729 20705 
18730 P.0705 
H\731 20705 
18732 20705 
187JJ 20705 
18734 20705 
18735 20705 
18736 20705 
18737 2070!l 

AU NA CE SAfllPLE 
NUMBER 
18728 
18729 
18730 
18731 
l87J2 
18733 
18734 
18735 
18736 
18737 

PPB % 
180 (l, 39 0 
68 o. 27 0 

1300 o. 40 0 
-18 0.51 0 
-ta o.47 o 
-18 0.27 0 

49 o. 15 0 
-14 o. 14 0 
170 0.12 0 
4(~ o. 41 737 

81 0 G FORTY L£13AL 
OESC 

CClJNTY DRIFT 
TYPE 

10. flt 0 NE-SE JO 62 21 Bl 
10. M 0 NE-SE JO 62 21 BL 
10. " 0 NE-UE JO 62 21 BL 
15. M 0 NE-SE 30 62 21 SL 

RL. GVL. SANO 
RL. SILTY BAND 
RL. GVL. SANO 
RL. SILTY SAND 
RL. GVL. BAND 
RL. GVL. SAND 
RL. OVL. BAND 
RL GRAVEL 

/11A6Trn FILE 

ASSAY GOLD wr (g) WT (g) WT (g) WT !gl W1 (g) wr (gl WT 'i. wr "/. l-IT 'j. 

fTG GRAINS Hri'IC HID +lOf"EED NONMAG MAG -63uM -6JFEED -6Jufll t 10 SANO 
0.0 9700.0 -2.0 31.0 10.8 -1.0 -l.O -1 -1 -1 
0.0 11500.0 -2.0 23.4 7.J -1.0 -1.0 -1 -! -1 
1.0 10600.0 -2.0 34.b 9.1 -1.0 -1.0 -J -1 -1 
0.0 8100.0 -2.0 46. 1 13.6 -1.0 -1.0 -1 -1 -I 
o.o 11000.0 -2.0 4'].9 15.6 -1.0 -1.0 -1 -J -1 
0.0 12600.0 -2.0 44.5 10.9 -1.0 -1.0 -I -I -1 
0.0 9800.0 -2.0 08.S 13.9 -1.0 -1.0 -1 -1 -1 
0.0 12200.0 -2.0 70.4 10.7 -1.0 -1.0 -I -1 -1 

0.0 8400.0 -2.0 69.2 9.6 -1.0 -1.0 -1 -1 -I 

6.5 M 0 NE-SE JO 62 21 SL 
26.5 M 0 NE:-6£ 30 62 21 BL 
20. M 0 NE-SE JO 62 21 SL 
eo. M 0 NE-BE JO 62 21 BL 
20. M 0 NE-SE 30 62 21 BL 
-3.0 M 0 Nt-BE 30 62 21 BL 

RL. GVL. SAND 
SLUICE BOX 

79-89 
89-99 
99-109 
10'Hi:!4 
124-130.~ 

130.5-157 
157-177 
177-1 CJ7 
197-217 
79-217 1.0 4900.0 -2.0 43.9 13. 7 -1.0 -1.0 -1 -I -I ST(-JJ .. 138 

CR 

380 
41)0 

360 
260 
JOO 
320 
190 
180 
180 
330 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

MN FE co NI cu ZN ZN2 AS SE MO AO A62 SN sa 

7400 17. 00 
11000 20.110 
8600 17.00 
6800 14.50 
6700 16.70 

10000 22.30 
12000 20.40 
12000 20.40 
l 200tl 2J. 30 
7500 lG.80 

70 
60 
60 
50 
60 
70 
50 
50 
60 
60 

130 
120 
120 
110 
110 
130 
110 
110 
110 
130 

130 
56 
54 
60 
66 
71 
89 
76 

120 
82 

170 
160 
160 
160 
170 
160 
140 
140 
140 
170 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

20 50 
12 30 
13 -10 
10 -10 
15 -20 
29 20 
33 -10 
17 -:o 
2fi -10 
17 -10 

3 -o. 5 
3 -0.5 
4 -0. 5 
3 -0.5 
4 -0.5 

12 -0.5 
4 -0.5 
3 -0.5 
3 -0.5 
4 -0.5 

0 -10 0.8 
0 -10 o. 7 
(l -10 0.4 
0 -10 0.5 
0 -11) 0.4 
0 -10 0.4 
0 - 10 o. 5 
0 -10 0.3 
(j -Ji) i), 7 
0 -10 -0.4 

fJA LA HF TA 

600 J98 
-1000 40'3 

300 289 
300 264 
500 J30 

-400 302 
JOO l '31 
400 180 
600 1B2 

-300 395 

'15 
54 
38 
37 
41 
34 
2. 
19 
25 
ct: 
JJ 

7 
12 
6 

8 
B 
2 
4 
3 

12 

W PB Bl TH u 

a 
9 

-5 
6 
B 
b 

4 
-4 
21 

28 -2 110.0 9. I 
38 -2 150.0 .6.U 
2U -2 84.0 7.8 
21 -2 58.0 b. l 
29 -~ 86.0 45.0 
28 -2 56.0 11.5 
34 -2 46.0 4.3 
50 -2 50.0 4.9 
48 -2 53.0 4.3 
27 -2 100.0 B.9 

WT ASSAY 
g/kg WEIGHT 

3 l l. 40 
2 10. 80 
3 10. '3t) 

b 11. 70 
5 l l. 80 
4 9. 7b 
'3 12. 40 
b 11. 91) 

8 l l. bil 

3 ~3.60 

MAGN£iIC HEAVY MINERAL CONCENfRATE (PPM) 

SAMPLE /1100 TID2 CR NI 
NUMBER " " 18730 1.400 ~.50 1400 320 

CU 1N SE MO AG PB 

3& 330 -1 23 -0.5 29 

WT 
g/kg 

0.9 
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Appendix 8-59A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20801 

Drilling Completioh Date 2/11/86 

LOCATION (see map at right) 

S-T-R SE!-SW!-10-62N-20W 

County St. Louis 

Quadrangle Meadowbrook 7.5 

Regional Survey Area Orr 
~~~~--~~~~~~-

HOLE PARAMETERS 

Surface Elevation 1300 ft. 
~----~~--~--~--~--~ 

Total Depth 137 ft. 
~~~~~------~~----------

Elevation, Top of 
Precambrian Bedrock Not known 

Drilling Method Mud Rotary 
~----~~--"-----~~~~~ 

Sample Diameter 4.5 inch 
~~~~~~~--~----~~ 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-50.5 

50.5-139 

Interpre
tation 

Des Moines Lobe 
Gl. Drift: 

Rainy Lobe 
Gl. Drift 

Library 
Samples 

Available 

No 
F 

Subsamples 
Tested 

No 
B,C 

Significant 
Geo chem 
Samples 

B = Au ,As ,Ag, Sb 
W,Pb,Bi,Se,Cr, 
Fe,Ni,Cu,Sn 
C = Ag,As,Pb,Mo, 
Se,Cu,Ni,Cr 

Gold particle micrographs from Scanning Electron Microscope are also available. 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

E 

F 
G 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

244 

OB-20801 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

CNERBrnDEH DRILlltf; ~ LIMITED l.AflffiATORY SAlfl.E LOO 

fW'fU: tEIGHT 0<6.WET> WEIGHT (GRAMS OOYl AU DESCRIPTIOO Cl.ASS 
NO. :u::s =-----==-=---===- ==== === - :-- :::z:r"'n"'':"! Feernn:rcmrm 

11. r. coc CL AST ~TRIX 
=~=.:::.::::. =====--= • 

TAa..E + 10 TABli TABLE H.J. CONC. NON 00. CALC SIZE I SIU SD ST CY COlCR 
SR.IT CHIPS FEED CCH: LIGHTS TDTrt. KM MM V.6. P?B 

18605 11. 0 5. 4 5.6 183.3 
-Vb 11.6 0.0 11.6 299.4 

l~R 16.0 o.o 16.0 404.4 
-()] 13.1 
-(itl 12. 8 
-v9 13.7 

1Bb09R 10.5 
-10 7.9 

1&11 12.a 

0.1 13.0 
o.o 12.8 
0.0 13, i 

o.o 10.5 

0.0 7.9 
o. 2 12. 6 

-12 7.2 o.o 7.2 
18612H U.o o.o 13.o 

18613 3.3 0.0 3.3 

344.3 
339.1 
L'u.3.9 

154.9 
li2.9 

158.8 
198.1 

233.6 
107.B 

162.1 21.2 16.7 4.5 
254.7 44.7 35.6 9.1 
322.1 82.3 68.0 14.3 
302.l 42.2 34.3 7.9 
289.7 49.4 37.b 11.8 
151.0 52.9 39.9 13.0 

116.4 38.5 29.B 8.7 
139.9 33.0 30.l 2.9 
54. 6 104. 2 

148.8 49.3 

134.2 99.4 
79. 7 28.1 

49.2 
46.7 

55.0 

2 
6 

2 
(1 

0 
3 

3 

0 

7 

18744C13.J O.l 13.2" 309.5 262.B ~6.7 

94.5 
'n.. 9 
38.7 

2.6 2 
4.9 q 

5.2 25 
8.0 0 

V/S 6R LS OT 

1(11 C 90 10 NA NA U ·v 
J 160 TR NA NA NA NA U v 

31 TR NA NA NA NA U Y 
NA P 50 5(1 tlA NA U Y 
NA TR NA NA t~ NA U Y 
35 TR NA NA NA NA U Y 
78 TR NA NA NA NA U Y 

IJA TR NA NA NA NA U Y 
48 F' 7(1 3(1 l~A NA lJ Y 

5 TR ~ NA NA NA U Y 
12!' TR NA NA NA t-¥1 U Y 
228 

NA 6 75 2S HA HA U Y 

= 
SD r:t 

Y Y B B TILL 
Y Y ~ & TILL 
Y Y GB GB TILL 
Y Y GB 6& TILL 
Y Y B B TILL 
Y Y B B TILL 
Y Y B B I ILL 
y y B BGN TILL 
i y B B .TILL 

Y 'f OON BGN TILL 
Y Y GNB 6NB TILL 

Y N B NA Till 



6Cl.D Cl.ASS IF I CA Tl 11' 6(U) a.ASSifICATI!J4 CONT. 

VI SUU: 6CLD FRCl1 SHAIWS TABLE ~ P~I ~ VIS I BlE OOJ> FRG1 SHAK I tl3 TABLE AND P~ I NS 
~ CF 6AAINS 
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r:;rs 6 0a ii @iJ iss:::~:~::.~i -- 3-:.::::..l, 1:g:g:g:gl 
q I I I I·:-:· ·:-:• ·:-:· ·:-> 

·-· ·-· ..J ~l ".. '.:'.:::· .:::::f: .. :::.I 
IJL 8 ~W--l·:::··C··O·:::>! 

,-. r -::- 1 11~ I:~~~:::~;:::~::::~::~------------------------------------------! 
.:1::1 --=i ._j--=:.~ l·::'.: .. ::::: .. :::<::·~ (90.5--102.0l GRAVELLY SAND; UNOXIDIZED· : 

r:rt:~-:;p:~J CtAt_Jl' ~~J \:?9::~;::::;::! w/harder res~stince & i;obs at 94t 98, ~; H \ 
_f , • :.;=; .. ;=: .. ::::; .. ;:::;.! 92-102 +lOM a 30 wt~ & Hny !!iUbang p1b1l • 

_ _ -I I @] !·:;: .. }·:~:·{·! rHt 1ubrnd pebs and chips; ponibly til , I 
·1 I 11 1-1 . 1 ·:_:· : •• '."'.::'.":=:· 1 I 

-~~ r~~r-A~p~~1i~:~:, 1 
111. I I ' , .. _ .... _,. . ., __ .... _ .. , I 

- - ' i .....-. i ·:'":· ·:-:• •:"':·.,-,.I I 

:B 6 .:l 01 i t 0 \ I·:'.::·.,:::.·:::··:'.::·: I 
! ;::::::_, i ·:;:· ·:;;:· -:;:· ·:;:· 1 I 

110---1 I !Py I h~:: ::~:: ::~~:~~::!--------------------------------! 
J__ J ___ !:?::~~:::?::;;;::! (102.0-122.0> SRAVELLV SAND1 UNOXIDIZEDJ H 
-) ! -L;:; .. ;:: .. ;:: .. 61 102-112 11w:h fgr 11nd; u 102-112 +10M 1111 30 
-i I !·:;: .. :::··:;: .. :;;;:·i wU, & runy 1uoar1g 1:1to11 rHt 1ubrnd ptbs 

115--t I l\:::;::::=::::=::1 and chip11 u 112-1~ + ~ 30.wu, ~ 1ubang 
- I ro::-i !.::: .. ::;: .. ::: .. ::'.> \ ind 111.brnd p1b1 I ch 11>19 po!Hil bl y h 11. 

ll. S 6 .lL l. J 1l1 1-::>-::: .. :::·ol 
--1 ,_, . I G· ·::~: :g :g I 

1 ·:::- ,-, _::I P ~ s :io 1=: .. ::: .. o I 
u 1_1 _I .. -.. ·~:· ·:::· C· I 

·J l !S J)E~·:i;·filff~:il 
, _ ·,;d I f!ll!l'jli!l!ll\fl 

1:::::E. i ,_., ~lllll ll!ll.m 
1.1. 8 r6 .:IL 2 11 12. I ~ ! 11111111!11N111--~------------------------------------1 

I -- l"l'llllll!lli! (122.0-139.0) SILTY SANDI UNOXIDIZED· I 
:I IP11..p ! ii lliiljlli /I w/approK 5 wt:' +10M lliOlt y .ubang pe~!B & I 

· ":. -, ILi Ill Ill I chips; fgr und wh11inor clay; 1topP.ed by I 
1._,l,,,. REPL I CAT :E lillllllllll 11 thie and wHther, did not rticli btdrock. I 

-=i ;::c::: rn1111111i11rn1 1 
-! 1.1. 3 i llllllllllllld!ll I 

. ,-, -1 =c- lil!Ulll 1 i I 
1 . .:s1 IP~... As:t---.M 1111!l1rni1 : 

:i__:: __ ._ I I 'lllllllrnill I 
-1 i.1. J.. DEI .. !11111112111 : 

I -, I l!)Tgllll!!!Qllj I 
·1.:::in-1 11.1. I RGI I I 
- ·- -1 I r I I 

-1 I I I I 
:I I l ! I ------------------------! 

IJ.8744CI ~ 

IPY,. A:spY! 

l.1.86.1.31 @ID 
!PY .r A:spyj 

12 IRGl 

1.17 DELI 



MASTER FILE 

SAMPLE DH SAMPLE ST D G FORTY LEBAL COUNTY DRIFT ASSAY 6Q.J) WT (g) WT (g) WT (g) WT (g) WT(g) WT (gl WT ~ WT " WT " IDIARKS 
Appendix 8-59C. 

NUMBER NUMBER INTERVAL l>ESC TYPE FTS GRAINS Hl4C FEED +10FEED NONMAG MAG -63uM -63FEED -63uM +10 SAND 
18605 20801 52-62 10. M 0 SE-SW 10 62 20 SL RL. GVL. S~D 52-62 2.0 11000. 0 -2.0 16.7 4.5 -1. 0 -1.0 -1 -1 -1 
18605R 20801 . 52-62 10.0 M 0 SE-SW 10 62 20 SL RL. GVL. SAND 0 0 0 0 0 0 0 0 0 0 
18606 20801 62-72 10. M 0 SE-SW 10 62 20 SL RL. GVL. SAND 62-72 6.0 11600. 0 -2.0 35.6 9.1 -1.0 -1.0 -1 -1 -1 
18606R 20801 62-72 10.0 M 0 SE-SW 10 62 20 SL RL. GVL. SAND 62-72 2. 0 1600. 0 -2.0 68.0 14.3 -1.0 -1. 0 -1 -1 -1 
18607 20801 72-82 10. M 0 SE-SW 10 62 20 SL RL. GVL. SAND 72-82 o.o 13100. 0 -2.0 34.3 7.9 -1.0 -1.0 -1 -1 -1 
18608 20801 82-92 10. M 0 SE-SW 10 62 20 SL Rl. GVL. SAND 82-92 o.o 12800.0 -2.0 37.6 11.8 -1.0 -1. 0 -1 -1 -1 
18608R 20801 82-92 10.0 M 0 SE-SW 10 62 20 SL RL. 6VL. SAND 0 0 0 0 0 0 0 0 0 0 
18609 20801 92-102 10. M 0 SE-SW 10 62 20 SL Rl. GVL. SAND 92-102 3.0 13700.0 -2.0 313. 9 13.0 -1.0 -1.0 -1 -1 -1 
18609R 20801 92-102 10.0 M 0 SE-SW 10 62 20 SL Rl. GVL. SAND 92-102 3.0 10500.0 -2.0 29.8 8. 7 -1. 0 -1.0 -1 -1 -1 
18610 20801 102-112 10. M 0 SE-SW 10 62 20 SL RL. GVL. SAND 102-112 o.o 7900.0 -2.0 30.1 2.9 -1.0 -1. 0 -1 -1 -1 
18611 20801 112-122 10. " 0 SE-SW 10 62 20 SL RL. GVL. SAND 112-122 7.0 12800.0 -2.0 49.2 55.0 -1.0 -1.0 -1 -1 -1 
18612 20801 122-137 15. M 0 SE-SW 10 62 20 SL RL. GVL. SAND 122-137 2.0 7200.0 -2.0 46. 7 2.6 -1.0 -1.0 -1 -1 -1 

18612R 20801 122-137 15.0 M 0 SE-SW 10 62 20 SL RL. GVL. SAND 122-137 13. 0 13000.0 -2.0 94.5 4.9 -1.0 -1. 0 -1 -1 -1 
18744C 20801 52-137 85. M 0 SE-SW 10 62 20 SL SPECIAL SAMPLE 52-137 o.o 13300.0 -2.0 38. 7 a.o -1. 0 -1. 0 -1 -1 -1 RECLEANED +10M MAT'L 
18613 20801 52-137 85. Ill 0 SE-SW 10 &2 20 SL SLUICE BOX 52-137 25.0 3300.0 -2.0 22.9 5.2 -1.0 -1. 0 -1 -1 -1 

~NMASNETIC HEAVY MINERAL CONCENTRATE (PPMl 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE "10 AG A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUMBER PPB 'la g/kg WEIGHT 
18605 25 0.08 211 350 7500 13.30 160 270 410 110 0 41 -10 7 1. 0 0 -10 1. 1 300 124 -2 3 550 66 4 49.0 5.4 2 15.40 
18606 910 0.17 647 890 9300 30.30 310 260 320 110 0 90 -20 6 1. 0 0 -10 1. 9 -600 396 48 12 690 69 3 160.0 14.1 3 26.00 
18607 58 0.16 '577 &30 9400 26.50 220 210 210 120 0 67 -10 6 -o.s 0 -10 2.4 -f>OO 373 51 10 &10 75 2 140.0 15.6 3 25.50 
18608 67 0.17 878 640 11000 25. 40 190 190 160 110 0 98 -30 5 -0.5 0 -10 0.9 400 564 78 8 400 81 -2 230. 0 23.9 3 27.60 
18609 160 0.21 824 1700 9400 27.90 250 260 240 140 0 100 40 6 -0.5 . 0 -10 2. 4 -600 529 74 10 610 70 3 220.0 19.1 3 29.30 
18610 600 0.15 339 1500 3500 39.20 730 470 660 440 0 320 -20 5 1. 0 0 -10 6.3 -600 181 60 -4 230 93 1 71.0 12.0 4 22.20 
18611 690 0.07 0 490 2400 34.50 560 550 660 170 0 490 30 4 2.0 0 35 4.8 400 143 39 5 210 187 7 60.0 f>.O 4 12.90 
18612 420 0.17 192 400 1800 34.80 690 570 330 140 0 360 -10 6 1. 5 0 -10 10.0 600 124 92 -3 91 151 10 47.0 9.5 6 34.40 
18744C 190 0.19 456 880 7400 35.50 410 280 350 150 0 160 -20 7 -0.5 0 71 4.5 -600 293 35 9 1100 192 4 100.0 7.7 3 28.30 

MAGNETIC HEAVY MINERAL CONCENTRATE (P~O 

SAMPLE M60 TI02 CR NI cu ZN SE MO AS PB AS WT 
ltlMBER '/. '/. g/kg 
18605 1.300 2. 70 2200 580 130 290 1 94 2.0 4 0.0 0.4 
18605R 0.950 2.50 2300 230 120 290 0.3 35 -0.5 8 5.8 0 
18606 0.990 3.50 2500 440 88 370 -1 82 3.0 8 o.o 0.8 
18606R 0.680 3.00 3000 170 79 440 0.2 26 -0.5 8 4.8 8.9 
18607 0.730 3. 50 1900 160 75 410 -0.1 21 -o. s 14 4.2 0 
18608R 0.530 3.50 1700 160 70 410 -0.1 18 -o.s 12 3.4 0 
18609 1.000 4.00 2100 420 74 370 1 71 3.0 10 0.0 0.9 
18609R 0.510 3.30 2100 150 64 290 0.1 17 -o.s 12 6. 1 0.8 
18610 0.760 2.80 2500 240 130 340 0.4 66 -o.s 12 15.0 0 
18611 0.960 3.00 1900 350 110 280 -1 49 -0.5 48 o.o 4.3 
18612 0.900 3.20 2300 330 87 350 2 56 2.5 16 o.o 0.4 
18612 0.460 2.80 2500 210 90 380 0.7 37 -0.5 22 30.0 0.4 
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Appendix 8-60A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20803 

Drilling Completion Date 12/19/86 

LOCATION (see map at right) 

S-T-R NW!-NW!-32-62N-20W 

County St. Louis 

Quadrangle Meadowbrook 7.5 

Regional Survey Area ~-O_r_r~~~~~~~~-

HOLE PARAMETERS 

Surface Elevation 1 ?90 ft. 

129 ft. Total Depth ~------~-----------------------~ 
Elevation, Top of 
Precambrian Bedrock 1166 ft. 

----~~~--~~~--~-

Drilling Method Mud Rotary 
~---------------------~~ 

Sample Diameter 4.5 inch 
~--~~~~----~--~~~ 

Sample Collection 
Method Slurry: Trough with Dam 

SEE FOLLOWING PAGES 

·~ ~ 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-4 
4-90.5 

90.5-124 

124-129 

Interpre
tation 

Organic Sediments 
Des Moines Lobe 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A = -63 microns fraction E 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag F 
D = Sluice Box Composite G 

BEDROCK 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Significant 
Geo chem 
Samples 

B = Au,As,Sb,Pb 
C = Ag 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Principal Rock Type: Uncertain, probably Graywacke. Light gray and well foliated. 
Sugar 0.1%, relict sand to 0.5%. Sugary with 5% relict sand grains. Comprised of 80% qtz.
plag. sugar, 5% relict sand grains (mostly plag.), and 15% biotite to (mostly) chlorite. 
0.1% dissem. py. (By ODM, see report in Appendix) 

Thin Section Number: #18636. 
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SM>1..E ~100 0<6.WEl) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVER~DE:N 00 I LL Hli HANA6EJENT LI 11 ITED LABOAA TOOY SAlflE LOS 

WEIGHT (6RAHS DRY> ~ DESCRIPTIOO a.ASS 
t{]. 81:11:: g:a:;;;;m: a::.:.::::::..:::.:::.:::..::::c:::::.=:::::z::c--r:=· ~===== a::;::rn --J:::=t::s-:--r--=-x-=r=.,....r? ..,,.. ernr 1l!T1'""" 

11. I. C(}lC CLAST l"J\TRIX 
==---==---=====--= ============ - --:i 

TABL£ +10 TABLE TABLE 11. J. CONC. HON tll. CALC SIZE x SIU SD ST CY COl~ 
SPLIT CHIPS FEED COC LIGHTS TOT PL HAS HAS V. G. PPB ~ 

V/S SR LS OT SD CY 

18732 9.9 0.(J 9.9 151. 4 115.3 36.1 29.1 7.0 0 NA TR NA NA NA NA U Y y y B B TILL 
-33 19.6 o.o 19.6 289.4 219.i 69.7 57.1 12.6 0 NA TR NA NA NA NA U Y Y Y GB GB TILL 
-34 16.9 o.o 16.9 23.3. 7 166.9 66.8 53.3 13.5 0 NA TR NA NA NA A u y Y Y GB GB TILL 
-JS 13.3 o.o 13.3 2'59. i 216.4 43.3 36.1 i.2 0 NA TR NA NA NA NA U Y Y Y GB GB TILL 

-637 3.6 o.o 3.6 96.1 65.4 30.7 24.) 6.0 4 50 
18749C 10. 5 0.0 10.S 129.1 96.6 32.5 29.7 2.8 0 NATRNANANANASC Y N B NA SAND 18750C 19. ! o.o 19.1 343.2 270.l 73.1 58.8 14.3 2 133 TR NA NA NA NA U Y Y Y 69 SB TILL 

OOJ> Cl.ASS lFICA TI Cl4 

VI BI Bl.£ SW> FRa1 SHAKU'6 T ABU: 1>1ID P~ I t-lj 
NJiBER CF 6MJ NS 

ABBRADED I RR£6U.AA DEL I CA TE NON CPLC V.6. 
SAl'A.£ I PPH£D 

VIN DIMTER THIO<NESS 

18732 N NO VISIBLE GOLD 

-33 N ND VISIBLE GOLD 

-~,4 N NO VISIBLE GOLD 

-35 N NO VISIBLE GOLD 

-637 y 25 x 25 5 c 
50 x 50 10 c 
50 x 75 13 c 
50 x 100 15 c 

1B749C Y NO IJISUlE 6<l..D 

187SOC Y 25 x 50 
125 x 225 

8 c 
34 c 

==:::::111 ==:::---:=;;; i::=== HAS ASSAY 
T P T P T P TOTAL 6HS PPB ~S 

EST. 101. PYRITE 
800 GF:AINS 

ARSENDPYRITE 
(FIN£) 

4 24.7 50 

EST. 7'1. PYRITE 

EST. IOI PYRITE 
1 

2 58.B 133 
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ATER FILE 

SAMPLE DH SAlllE ST D 6 FORTY LEstl. Ill.MY DRIFT ASSAY 6ClD WT (g) WT (g) WT (g) WT (g) WTCg> WT (g) WT 1. WT " WT )'. REMARKS Appendix 8-60C. 
tu&R NIJl3ER INTERWl DESC TYPE FTEi BRAINS HMC FEED +10FEED MlN4A6 MAG -63uM -GJFEED -63uM +10 SAND 
10632 20803 91-96 5. M 0 tlHIJ 32 62 20 SL RL. SILTY SAND 91-96 o.o 9900.0 -2.0 29.1 7.0 -1.0 -1.0 -1 -1 -1 
18633 20803 96-106 10. M0~32 6220 SL Rl. SILTY SAND 96-106 0.0 19600.0 -2.0 57.1 12.6 -1.0 -1. 0 -1 -1 -1 
18634 20803 106-116 10. " 0 ~ 32 62 20 SL RL. SIL TY SAND 106-116 o.o 16900.0 -2.0 53.3 13. 5 -1. 0 -1.0 -1 -1 -1 
18750C 20803 10fH16 10. " 0 ~ 32 62 20 SL SPECI~ SAMPLE 106-116 2.0 19100.0 -2.0 58.8 14.J -1.0 -1.0 -1 -1 -1 RECLEANED +1()111 MAT' L 
18635 20803 119-124 5. M 0 ~ 32 62 20 SL RL. SILTY SAND 119-124 o.o 13300.0 -2.0 36.1 7.2 -1.0 -1. 0 -1 -1 -1 
18636 20803 124-129 5. M 0 ~ 32 62 20 SL BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
18749C 20803 91-124 33. M 0 ~ 32 62 20 SL SPECIAL SAMPLE 91-124 o.o 10500.0 -2.0 29. 7 2.8 -1.0 -1.0 -1 -1 -1 RECLEAtED + 1 OM MAP L 
18637 20803 91-129 38. fll0~32 6220 SL SLUICE BOX 91-129 4.0 3600.0 -2.0 24.7 6.0 -1. 0 -1.0 -1 -1 -1 

~IC HEAVY MINERAL COCENTRATE <PPM> 

SAMPLE AU NA CE CR ff4 FE co NI cu ZN ZN2 AS SE MO AS A62 SN SB BA LA Hf TA w PB BI TH u WT ASSAY 
Nl.14BER PPB " g/kg WEIGHT 
18632 200 0.25 822 82() 9700 27.10 240 250 290 140 0 75 -10 4 0.5 0 -10 2.J 700 514 91 6 26 69 2 200.0 19. 3 J 21.40 
18633 88 0.17 568 750 10000 23. 80 200 240 250 130 0 SJ -20 6 o.s 0 -10 1.4 400 359 53 9 8 123 J 140.0 14.2 J 41.70 
18634 86 0.15 635 960 10000 25.60 210 240 290 120 0 SJ -10 5 -0.5 0 -10 1. 9 600 409 57 11 12 46 2 160.0 15. 0 3 39.10 
187SOC 100 0.16 656 1100 9800 29.80 240 210 250 150 0 943 -10 5 -o.s 0 -10 1. 6 -600 465 72 12 20 b6 J 170.0 14.8 J 43.00 
18635 22() 0.18 542 970 10000 25.60 200 22() 200 120 0 55 70 4 -0.5 0 -10 1. 1 -500 331 42 10 -6 40 2 130.0 11. 4 3 26.40 
18749C 35 0.19 283 600 9300 23.60 180 180 190 120 0 82 -10 J -o.s 0 -10 2.8 600 183 18 4 -12 91 2 66.0 7.3 3 14.70 
18637 76 0.19 835 930 8200 22.60 210 320 220 160 0 33 -10 6 -0.5 0 -10 -0.6 -500 461 140 6 GO 69 -2 180.0 15. 9 7 18.20 

MASNETIC HEAVY MINERAL WWTRATE (PPM) 

SAMPLE MOO TI02 CR NI cu ZN SE MO AG PB WT 
QBER " ~ g/kg 
18634 1.200 4.30 2500 180 42 W> -1 4 4.0 10 0.8 

BEDROCK AN~YSIS <PPM> 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO NI RB SM SC SE ASR NA TA TE TB TH SN w U VB ZNR ZR 
tu&:R PPB " i 
18636 -7 -0.2 2.0 . 400 o.o 2 37.0 0.0 130 20 0 3 -100 S.4 19 o.o 86 0 0.00 o.o -10 0 J.40 -1.0 -10 o.o 3. 9 -10 -2 0.8 0 0 0 

BEDROCK ANALYSIS <PPM> ~TIUD 

SAMPLE cu PB ZN MN AB SNR LI BE C02 NA MG Al SI02 s CL K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
N..IM8ER " ~ " 'j( '/. 
18636 30 14 59 0 1. 0 0 0 0 0.00 J 0 0.00 o.o 0.00 0 0 0 0.0 0 0 0 0 0 o.o -2 0.00 0 
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Appendix 8-61A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20804 
~~~~~~~~~ 

Drilling Completion Date 2/11/86 

LOCATION (see map at right) 

S-T-R SWi-SEt-5-62N-20W 

County St. Louis 

Quadrangle Gheen N.W. 7.5 

Regional Survey Area Orr 
~~~~~~~~~~~ 

HOLE PARAMETERS 

Surf ace Elevation 1288 ft. 

Total Depth 92 ft. 
~~~~~~~~~~~~~~ 

Elevation, Top of 
Precambrian Bedrock 

Drilling Method Mud Rotary 
~~~~~---~~~~~~~ 

Sample Diameter 4.5 inch 
~~~~~~~~~~~~~ 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-64 Des Moines Lobe 
Gl. Drift 

64-92 Rainy Lobe 
Gl. Drift 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

Library 
Samples Subsamples 

Available Tested 

F B,C 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

H 
I 

Significant 
Geochem 
Samples 

C = Ag,Ni,Co 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

CMRW1DEN 00 I LL I !fl l1tWIEE£MT L 1111 TED t..MmATOOY 5lffLE LOO 

!Wf1..E IEIOO (KS.WET! l.EIGjT IERMS DRYI AU DESOUPTIOO a.ASS 
NJ. e=-=--=:.~z.rn-g====:::z ===::.:.::::._~ sc::t:=' 

11, I, CtJ£ Cl.AST ~TRIX 
= ------::::::; 

TABLE +10 TAIU TAIU ti.I. cm;, tDf I{), r.tt.C SIZE x S/U SD ST CY Cll.00 
!R IT DI! PS FIID Ill£ llSHTS TOTPL twi tw\6 V.6. PPB 

VIS 6R LS OT SD CY 

IBb-01 11.3 I. 6 9. i 307.5 i:ii.4 10.1 so.o 13,5 0 NA C BS 15 NA NA U "f Y Y &&N fiBN TILL 
-02 19.4 1.8 17.6 SS7.8 m.v 112.s 91.b 21.2 () NA C 90 10 NA NA U V YYEIN& TILL 

18002R B.3 O.b 7. 7 200.1 145.2 . SU 46.0 8. 9 4 91 p 604-0NANAUY y y B B TILL 
-03 9 •. 3 0.2 9.1 272.1 222.a 49.3 39.7 9.6 0 NA C 65 15 1411 NA U Y '{ y & 8 Till 
--04 3.2 0.2 3.0 il2.9 71.3 11.b 9, 7 I. 9 0 'IA P 85 15 NA NA U Y y y' & 6N TILL 

l8004R b.4 o.o b.4 16.U m.5 31.3 25.o u 2 48TRNANANANAUY Y Y 68 SB TILL 
-621 VI o.o 2.9 126.l 96.4 29.7 71.7 7.0 1 28 

1874lC2J.7 o.o 23.7 407.5 279.7 127.B 100.1 27.7 3 162 TR NA NA NA NA U Y y y B B Till 

6W> C1ASS IFJr.ATIClf 

VIS I BlE 6Cl.D mJt SHAK I Ill T Afl.E AM> P~ I Na 
ttJ1BER CF liRAI NS 

' AB!MlED I RRE6LlM DEL Ir.A TE ~ CfLC v.s. 
....,.-=-~ === IVl6 ASSAY !WA.£ I PA'f£0 

Y/11 Dlffl'ER TlHOOESS T P T P T P TOTft. etS PPB REMARKS 

18601 y 

--02 '( 

18b02R y 

--03 N 

-{14 N 

18604R 

-621 

00 VISIBLE GCX..D 

NO VISHH Ga..D 

25 x 50 
50 x '50 
75 x 100 
75 x 175 

NO VlSIPU GQO 

NO VISIBU: SOLD 

50 l 50 
75 l 100 

75 x 75 

tame v zs x 25 
ZS I 75 

200 I 250 

18 c 
10 c 
18 c 
25 c 

10 c 
18 c 

IS C 

5 c 
10 c 
42 c 

4 46.0 91 

2 25.0 48 

1 22. 7 28 

3 100.1 162 

EST, 3S'l. PYRITE 

EST. 30l hRITE 
IX AASEl(Jf'rkm 

EST, 15% PYRITE 
150 BRAINS 

ARSE>IPYRITE 

EST. lSl PYRITE 
0.11 ARSaa'r'RITE 

EST. 15X PYRITE 
1000 SRAINS 

MSEKFYRITE 

EST, 50X PYRITE 
300 GRAINS 

MSEJfFYRJ TE 
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MASTER FILE 
Appendix 8-61C. 

SAMPt.E DH SAf4Pl£ ST D 6 FORTY LEGAL COlMY DRIFT ASSAY SW) WT Cg> WT lg) WT (g) WT <g> WT<g> WT (g) WT 1. 
WT " 

WT 2' REMAfltS 
tUIBER PU&:R INTERVll. DESC TYPE FTB BRAINS !ti: FEED +lOfEED POfllS ~ -GluM -63FEED -QuM +10 SAND 
18601 20804 64-74 10. M 0 SW-SE 5 62 20 SL Rl. 6Vl. SAND 64-74 0.0 UJOO.O -2.0 56.6 13.5 -1.0 -1.0 -1 -1 -1 
18602 20804 74--84 10. M 0 sw-sE S 62 20 SL RL. GVL. SAND 74-M o.o 19400.0 -2. 0 91.6 21.2 -t.O -1.0 -1 -1 -1 
18602R 20804 74--14 10.0 tel 0 SW-SE 5 62 20 SL Rl. 6Vl. SAND 74-84 4.0 8300.0 -2.0 4&0 8.9 -1.0 -1.0 -1 -1 -1 
18743C 20804 74-92 18. M 0 SW-SE S 62 20 SL SPEW~ .. SAMPLE 74-92 3..0 23700.0 -2. 0 100.1 27. 7 -1.0 -1.0 -1 -1 -1 RECLEAtE> +lOM MAT' L 
18603 20804 84-89 5. M 0 SW-SE 5 62 20 SL Rl. 6Vl. SAM) 84-89 o.o 9300.0 -2.0 39. 7 9.6 -1.0 -1.0 -1 -1 -1 
18604 20804 89-92 3.. M 0 SW-SE 5 62 20 SL RI... GVL. SAND 89-92 0.0 3200.0 -2. 0 9.7 t.9 -1.0 -1.0 -1 -1 -1 
18604R 20804 89-92 3.0 M 0 SW-SE 5 62 20 SL RL. GVL. SAND 89-92 2.0 MOO.O -2.0 25..0 6.3 -1.0 -1.0 -1 -1 -1 
18621 20804 64-92 28. M 0 SHE 5 62 20 SL SLUICE BOX 64-92 1.0 2900.0 -2.0 22.7 7.0 -1.0 -1.0 -1 -1 -1 

~IC HEAVY MINEM.. CONCENTRATE <PPM> 

~PLE AU NA CE CR tf4 FE co NI aJ ZN ZN2 AS SE IC) AS 002 SN SB BA LA '*' TA w PB BI TH u WT ASSAY 
Nl&R PPB " g/kg WEIGHT 
18601 120 0.46 493 690 4300 30.30 280 260 510 160 0 61 -10 6 --0.5 0 -10 1. 1 2000 281 42 -3 21 52 4 85.0 12.5 s 34.50 
18602 22 0.35 lJO '+70 4900 24.10 220 240 560 140 0 53 20 s -0.5 0 -10 1. 3 1600 192 26 -2 41 58 4 64.0 &.9 5 68.70 
18743C 150 0.33 511 630 6500 30.40 250 230 470 140 0 52 -10 5 -0.5 0 -10 1.0 1600 340 48 4 64 46 3 120.0 14.4 4 73.70 
18603 -22 0.24 647 460 noo 24.20 170 190 270 120 0 36 -60 4 1.0 0 -10 0.9 800 393 SS 8 67 60 2 150.0 lit. g 4 29.JO 
18604 -9 0.13 295 180 6600 10.10 70 210 630 140 0 u -10 6 o.s 0 -10 O. At 400 174 29 6 75 39 2 65.0 7.8 3 10.60 
18604R J2 0.24 490 470 9100 21.10 170 220 280 150 0 42 -10 G -0.5 0 -10 1.8 600 341 59 7 320 86 2 120.0 10.J 4 Ul.70 
18621 62 O.SJ 755 910 6300 27.80 220 410 390 150 0 39 -10 6 -o.s 0 -10 1.1 1500 561 120 10 120 101 3 190.0 19.2 8 16.90 

MHTIC: !EWY MINERll.. CK:ENTRATE <PPM> 

SAMPLE liEO TI02 CR NI aJ ZN SE Kl AG PB WT 
tU4BER ~ ~ g/kg 
18603 0.810 3.80 1300 230 73 340 -1 19 3.0 16 1. 0 
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DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number, OB-20901 
~~~~~~~~~-

Dr i 11 in g Completion Date 12/19/86 

LOCATION (see map at right) 

S-T-R SE!-NE!-14-63N-20W 

County St. Louis 

Quadrangle Gheen 7.5 

Regional Survey Area Orr 
~~~~~~~~~~~ 

HOLE PARAMETERS 

Surf ace Elevation 1335 ft. 
~~~~~~~--~~~~~ 

Total Depth 65 ft. 

Elevation, Top of 
Precambrian Bedrock 127') ft. 

Drilling Method Mud Rotary 
~~~~~~~~~~~~~ 

Sample Diameter ~-4_._S~i_n_c_h~~~~~~~~ 

Sample Collection 
Method Slurry: Trough with Dam 

SEE FOLLOWING PAGES 

~~!f&lJ~~~~ 
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Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log 

INFORMATION SUMMARY 

Interval 
Feet 

0-47.5 

47.5-60 

60-65 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

Bedrock 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

Significant 
Geochem 
Samples 

B = Cu,Ba~Bi 
C = Ag,Ni,Mo 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

E 

F 
G 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

BEDROCK 

Principal Rock Type: Graywacke. Sample is minimum 70% overburden clast 
contamination. Mainly whole pebbles of gray (biotitic) to green (chloritic) 
wacke and pink to white granitoids (no vole.); balance is drill cuttings, 
possibly bedrock, of sugary biotitic graywacke containing 1% relict sand and 
5-10% dissern. pyrite. (i.e.: Graywacke is all one variety, either bedrock or 
large boulder.) (By ODM, see report in Appendix) 

Thin Section Number: #18640. 
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WEIGHT (1<6. WET> 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrnDEN OR Ill I til HANA68£NT LI tHTEO lABffiA TOOY SAlft.E LOO 

~IGHT (6AAMS DRY> AU DESCRIPTIOO a.ASS SAlflE 
~. :ri::::: rvrc::s =--=========--= c:z:::=:::.::::::=: ==-== --:=.===--...----=--... .,=z,...., r===r:rs!M! 

TABLE +10 TABlE TABLE 
SPU T CH I PS FEED CONC 

18638 11. 9 

1863eR 9. 7 
-39 6. 1 

1&39R 5.4 
. -641 5.0 

187S1C 0.4 

0.0 11.9 

0.0 9.7 
0.0 6.1 

0.0 5.4 
0.0 5.0 

o.o 0.4 

60lD CLASSIFICATI~ 

167.2 
155.0 

76 •. 3 

125.5 
120.B 

53.2 

H. I. COOC 
-------~----~---~~--~~~~ 

H. I. CONC. NOO 
LIGHTS TOTAL HAS 

129.0 38.2 30.S 
121.6 33.4 25.6 
62.4 13. 9 8. 7 

102.1 23.4 10.4 
100. 7 20.1 15. 7 

52.0 1.2 0.9 

NO. 
HAS V.G. 

7.7 0 
7.B 1 
5.2 1 

5.0 1 
4.4 2 
0.3 0 

VIS nu 60tD FROH SHAK IhG TABU: AND p~ INS 

CL AST MATRIX 
============= ==---====== 

CALC SIZE 
PPB 

'I. 

V/S SR LS OT 

S/U SO 

NA TR NA NA NA A U Y 
1424 TR NA NA NA NA U Y 

172 TR NA NA NA NA U Y 

157 TR NA NA NA NA U V 
24 
NA TR NA NA NA NA S H 

ST CV COlOO 
= 
SD CY 

Y Y BB GB TILL 
Y Y B B TILL 

Y Y BB GB TILL 
Y V B B TILL 

V N B NA SAND 

tU1B£R OF ~INS 

ABBRADED l RR£6ll.M DEL I CA TE OOH 
SAlflE I PANtED === =:..--=:::: === MAS 

VIN DIAt'ETER THIO<NESS T P T P T P TOTAL 6HS 

18638 N NO VJSIBLE GOLD 

1803BR N 200 x 400 54 c 

25.6 
-W N 75 x 125 20 c 

8.7 

186J9R v 100 x 150 2S c 

19.4 
-641 y 50 x 50 10 c 2 

2 15.7 

18751C N t1J VISIBLE 60lD 

CALC V.6. 
ASSAY 
PPB ~S 

1424 

172 

157 

24 

PHOTO REFERENCE U.30 

EST. SX PYRITE 
150 SAAINS 

MSao>YRITE 

EST. 20/. PYRITE 
1 /. ARSENOPYRITE 

(FIN£) 
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MASTER FIL£ 

5'11PLE DH SAMPLE ST D 6 FORTY LEGAL COUNTY DRIFT ASSAY GCl.D WT Cg) WT (g) WT (gl WT (g) WT(g) WT (g) WT :( WT 1' WT ~ REMARl<S Appendix 8-62C. 
ttJMBER NUMBER INTERVI\. DESC TYPE FTG BRAINS HMC FEED +10FEED ~ MAG -63uM -63f EED -63uM +10 SAND 
186J8 20901 48-58 10. M 0 SE-NE 14 63 20 SL Rl. MED. TO C. SAND 48-58 o.o 11900.0 -2.0 30.S 7. 7 -1.0 -1.0 -1 -1 -1 
186J8R 20901 48-58 10.0 M 0 SE-NE 14 63 20 SL Rl. tO. TO C. SAND 48-58 1. 0 9700.0 -2.0 25.6 7.8 -1.0 -1.0 -1 -1 -1 
18639 20901 58-61 3. P4 0 SE-NE 14 6J 20 SL RL. MED. TO C. SAND 58-61 1.0 6100. 0 -2.0 8.7 S.2 -1.0 -1. 0 -1 -1 -1 
186J9R 20901 58-61 3.0 M 0 SE-~ 14 63 20 SL RL. MED. TO C. SAND 58-61 1.0 5400.0 -2.0 18.4 s.o -1. 0 -1. 0 -1 -1 -1 
18751C 20901 58-61 3. Ill 0 SE-NE 14 63 20 SL SPECIAL SAJllPLE 58-61 o. 0 400.0 -2.0 0.9 0.3 -1.0 -1.0 -1 -1 -1 RECLEANED +lOM MAT'L 
1864-0 20901 6Hi5 4. flt 0 SE-NE 14 63 20 SL BEDROCK -1.0 -1. 0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

18641 20901 48-65 17. M 0 SE-NE 14 6J 20 SL SLUICE BOX 48-65 2.0 5000.0 -2.0 15.7 4.4 -1. 0 -1.0 -1 -1 -1 

NCltttAGNETIC HEAVY ft1I~RAL CONCENTRATE (PPMl 

SAMPLE AU NA CE CR l!IN FE co NI cu ZN ZN2 AS SE MO AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NJMBER PPB '/. g/kg WEIBHT 
18638 S4 0.19 817 320 8600 30.40 280 280 430 180 0 23 -10 6 -0.5 0 -10 0.8 2000 545 76 9 38 52 3 190. 0 21.9 3 22.10 
18b39 69 0.10 396 180 9700 13.80 110 280 220 110 0 22 -10 5 -0. 5 0 -10 0.5 400 255 43 8 31 61 2 87.0 10.4 1 16.80 
18639R -23 0.30 499 270 8700 22.20 200 230 180 110 0 13 -10 5 -o.s 0 23 o. 7 700 360 64 7 65 ~ 4 120.0 12. 7 3 13.60 
18751C 17 0.22 268 290 11000 29.00 190 190 180 130 0 24 -10 4 -0.5 0 -10 1. 6 700 193 28 6 71 72 3 71. 0 a. 1 2 0.85 
18641 -31 0.36 9~9 370 8200 28.70 350 500 380 140 0 28 -30 8 -o.s 0 -10 -o.a 800 714 140 10 100 109 3 240.0 30.6 3 11. 30 

~IC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE 1460 TI02 CR NI cu ZN SE MO AG PB AS WT 
NUf!IBER 'f,, " g/kg 
18638 0.380 2. 70 2200 220 66 350 0.1 12 -0.5 8 2.5 0.8 
186J9 0.880 3.20 1500 560 92 310 -1 98 3.0 10 o. 0 0.9 
18639R 0.530 3.20 1400 190 61 290 -0.1 23 -0.5 14 2.1 0.9 

BEDROCK ANALYSIS (PP"l 

SAAPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO NI RB Siii SC SE AGR NA TA TE TB TH SN w U VB ZNR ZR 
NUMBER PPB '/. "/. 
18640 -7 -0.2 2.0 800 o.o 2 40.0 o.o 100 20 0 3 -100 4.0 25 0.0 2 71 0 0.00 o.o -10 0 3.70 -1.0 -10 o.o S.4 -10 -2 1. 3 0 0 0 

BEDROCK ANALYSIS (PPMl CONTINJED 

SAAPLE cu PB ZN MN AG SNR LI BE C02 NA 1'16 AL SI02 s CL K CA FEO NIR SR NB MOR BAR TAR B! LOI FE 
t(JMBER "/. " " 'f,, ~ 
18640 37 17 75 0 1. 5 0 0 0 0.00 4 0 o. 00 o. 0 o. 00 0 0 0 o.o 0 0 0 0 0 o.o -2 o.oo 0 
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Appendix 8-63A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20902 
~~~~~~~~~-

Dr i 11 in g Completion Date 12/15/86 

LOCATION (see map at right) 

S-T-R SEt-SE!-36-63N-20W 

County St. Louis 

Gheen 7.5 Quadrangle ~~~~~~~~~~~~~~~~ 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surf ace Elevation 1340 ft. 

29.5 ft. Total Depth ~----~------~--~------~--
Elevation, Top of 
Precambrian Bedrock 1316.5 ft. 

Drilling Method Mud Rotary 
~----~-----""~----~--~~ 

Sample Diameter 4.5 inch 
--------------~----~~--

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval 
Feet 

0-10 

10-23.5 

Interpre
tation 

Des Moines Lobe 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

23.5-29.5 Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples 

Available 

F 

Subsamples 
Tested 

B,C 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

Significant 
Geo chem 
Samples 

B = Au,W 
C = Ag,Mo,Ni 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Principal Rock Type: Graywacke. Dark gray, well foliated to schistose graywacke. 
Relict sand 0.2-0.3, secondary sugar 0.05-0.1 and garnet 0.5. Sugary texture with relict 
sand. Comprised of 25% biotite, 75% qtz.-plag. sugar, less than 1% relict qtz. sand 
grains and 0-1% garnet metacrysts. 0.2% dissem. pyrite. (By ODM, see report in Appendix) 

Thin Section Number: #18616. 
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SAf'ft.E ~ISHT <KS. WET> 
z:irr 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBrn!JEN DR ILL I he ~ U l'IITED LABOAA TORY SAlfl..E LOG 

WE I GHT ( 6AAHS orm AU DESCR I PTI 00 

"t1·· .. , ... !·:·:·'.f.Jf'''ll' ".'.;.,:, •. ::;-, .. : .•. ;:lt. ·.. :.11·· .. , ·.·.·. ,~ ,, "<'f:\ );}'Y\,, ;,:~,:;:":',: ,/: '//; 

a.ASS NO. •wccm :::.=:::::.:.::~==-===::=- ==== :::::::::= --~::=--rm::: ......_,.. .... _,,.,..,..,......, ,...,...r??T""'r51'!!!1!!2! 

Ii. I. COC Cl AST HATRIX 
======-----= =========-==-==== - ---

TABLE +10 TABLE TABLE H. I. COOC. NON 00. CALC SIZE x S/U SD ST CY COlOR 
5a. IT CHIPS FEED CONC l IGHTS mm. MAB HA6 Y.S. PPB ------ = 

VIS SR LS OT SD CV 

18614 3.6 0.1 3.5 150.9 14~,.o 7.9 6.4 1. 5 0 NA P 80 20 NA NA U Y y y B B TILL 
.. 1SOHR 2.1 0.1 2.0 58.1 St.7 6.4 5.1 1.3 0 NA p 85 15 NA NA U Y Y Y 68 SB TILL 

-15 8.0 0.1 7.9 31(), 7 287.5 23. 2 19.1 4. 1 0 NA F' 85 15 NA NA U Y y y· B B TILL -617 3.8 o.o 3.8 142.8 122.1 20.7 17.8 2.9 0 NA 
umsc 4.1 o.o 4.1 95.0 87.6 7.4 6.5 0.9 0 NA TR NA NA NA NA U V V Y BYB 6YB Till 

OOJ> CLASS lflc:A TI Cl4 

YJSHl.E 00..0 fROO SHAKING TABLE AND P~ING 
MJ1B£R (f SAAIHS 

ABBAADED . l RRf SllM DEL I CA TE NON 
=== =:::...-:=::: ==== HAS 

T P T P T P TOTAf.. 6HS 

CALC V.6. 
ASSAY 
PPB REMARKS 

SAl'flE I PPHED 
YIN DIIV'ETER TlfIO<NESS 

18614 I~ NO VISIBLE GOLD 

18614R N NO VISIBLE SOlD 

-15 N NO VI5!8LE GOLD 

18617 y NO VISIBLE GOLD 
EST. 30/. PYRITE 

21. ARSENOPYRITE 

1874SC Y t«l VISIBLE 611.D EST. I OX. PYRITE 



FIELJ)t()TE SIJlllARY LOO OB-20902, ltJD ROTARY 
[ IN ta. MAB lttC JC IN -63 MICRCJI JC IN MAB FRAC l -63 ~ P1AG MAG 

·~ l° ' ·~ ~ ·~ ·ioo ·~r 'LO •10 •300 •10 'Sao ~ •100 "'°MAB~ •100 ~ •2 
1-· 

1 
l I I 

1 
I u r b Mo Zn Fd Ni Pb Mo Au Au ~g g/kg a/kg 

r-----:------ ~-----r-----r----- r----- r----- r-----r----- L----- l-----r----- r-----1------r ----- L-----c L----- l ___ -_ l ____ -1 
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l·-----r-----r-----1·-----r----- -----r----- ----- ----- ----- ----- - - r l r . r r r - -- -----r----- r----- ----- r----- ----·· r----- -----
~ -----~---- ~----- ~----~-----1-----1-----r----- ~-----t-----1-----r----- ~-----t-----t-----r-----t----- r----- '-----r-----11n 
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1
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1 
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, ----- -- ---- --- -----L-----L-----L-----L-----L-----L-----L-----

l • " I I I I I I I I ----- L-----1..-----lt ___ It ___ j 
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I f 2n 
L----- L-----L----- L l l L r -
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, -----,-----I----- r----~ f----- r----- ~----- r----- r-----r----- r----- r-----r-----r----- r----- f-----1------ r----- r-·---- r-----1 

IRECL:EANED .10-201 

ISLU I CE BOX .110-29. 51 
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Appendix 8-638. 
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MASTER FILE 

SMJLE DH SAMPLE ST D 6 FORTY LElR. ClltMTV DRIFT ASSAY 6CU> WT (g) WT Cg) WT (g) WT Cg) WT<g> WT (g) WT ~ WT 7' WT ~ REMARKS 
ttJ&:R tu&:R INTEIMl. M:SC TYPE FTG BRAINS HfC FEED +10FEED ~ MAG -6Jufll -6Jf EED ~uJll +10 SN) Appendix 8-63C. 
18614 20902 10-13 5.. M 0 SE-SE 36 63 20 SL RI... IM...~ 10-15 o.o 3600.0 -2.0 6..4 1.5 -1.0 -1.0 -1 -1 -1 
18614R 20902 10-15 5.0 M 0 6£-sE 36 63 20 SL Rl. &Vl. ~ 10-15 o.o 2100.0 -2.0 5..1 1.3 -1.0 -1.0 -1 -1 -1 

1874SC 20902 1()-20 10. M 0 SE-SE 36 63 20 SL SPECili. SAMPLE 1()-20 o.o 4100.0 -2.0 6.5 0.9 -1.0 -1.0 -1 -l -1 REClEANED + 1 Of!! ~T' L 
18615 20902 13-20 5. M 0 SE-SE 36 63 20 Sl Rl. GVL. SAND 15-20 o.o 8000.0 -2.0 19.1 4.1 -1.0 -1.0 -1 -1 -1 
18616 20902 25-29.5 4.5 M 0 SE-SE 36 63 20 SL BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
18617 20902 1<>-29.S 19.5 M 0 SE-SE 36 63 20 Sl SLUICE BOX 1<>-29.S o.o 3800.0 -2..0 17.8 2.9 -1.0 -1.0 -1 -1 -1 

~IC HEAVY Mlt£R&l. CDUNTRATE <PPM) 

~ 00 ~ CE CR * FE co NI cu ZN ZN2 AS SE I() AS A62 SN SB M LA HF TA w PB BI TH u WT ASSAY 
tua!ER PPB " g/kg WEI~T 
18614 240 0.12 204 170 11000 9.40 40 130 110 96 0 12 -10 6 --0.5 0 -10 0.7 400 l12 19 4 550 56 -2 4/t.O 4. 7 2 7.95 

18614R 66 o. 31 518 370 10000 21.20 110 130 92 HO 0 24 -JO 8 -0.5 0 -10 1.4 -700 310 68 -1 1400 56 -2 110. 0 12. 4 2 l.63 
1874SC -38 0.19 296 290 24000 25.10 300 230 260 140 0 " -20 7 --0.5 0 -10 1.1 -600 HU 36 6 750 51 J 71.0 12.0 2 4.46 
18615 -15 0.09 -5 190 21000 13. 70 120 250 270 97 0 16 JO 8 -o.s 0 -10 o.e -300 143 -2 4 1000 48 2 53.0 5.4 2 17.20 
18617 80 0.21+ 461 390 13000 26.40 280 290 320 120 0 29 -20 18 -o.s 0 -10 1. J -1200 334 80 6 5400 56 2 120.0 15..8 5 12.90 

~IC: HEAVY MitERAl CONCENTRATE <PPM) 

SAMPLE MOO TI02 CR NI cu ZN SE MO A6 PB WT 
NUllBER " " g/kg 
18615 1.100 2.70 2100 900 120 290 -1 190 2.0 6 o.s 

BEDROCK ANA..VSIS CPPM> 

SAMPLE AU SB AS BA BR CD CE cs CR CO EU tF IR FE LA LU MO NI RB SM SC SE AGR NA TA TE TB TH SN w U YB ZNR ZR 
NJll!9ER PPB " '/. 
18616 -7 -0.2 2.0 600 0.0 1 41.0 o.o 160 JO 0 J -100 7.6 22 o.o 3 120 0 o.oo o.o -10 0 2.80 -1.0 -10 0.0 S.1 -10 54 S.6 0 0 0 

BEDROCK Atfl.VSIS <PPM> C:OOTINJED 

SAMPLE cu PB ZN * A6 SNR LI BE C02 NA 146 ~ SI02 s Cl K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
tor!BER " " " "/. " 18616 92 15 110 0 1.5 0 0 0 0.00 J 0 o.oo o.o o.oo 0 0 0 0.0 0 0 0 0 0 o.o -2 0.00 0 
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Appendix 8-64A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20904 
~~~~~~~~~ 

Drilling Completion Date 1/9/87 ---'--'--------

LOCATION (see map at right) 

S-T-R SE!-SE!-6-63N-20W 

County St. Louis 

Quadrangle Gheen N.W. 7.5 

Regional Survey Area Orr 
~~~~~~~~~--

HOLE PARAMETERS 

Surf ace Elevation 1325 ft. 

Total Depth 125 ft. 
~~~~~~~~~~~~~--

Elevation, Top of 
Precambrian Bedrock 

Drilling Method Mud Rotary 
~----~~-<----~~~~~ 

Sample Diameter 4.5 inch 
~--~~~~~~~~~~ 

Sample Collection 
Method Slurry: Trough with Dam 

SEE FOLLOWING PAGES 

-
~- --

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tat ion 

0-100 Des Moines Lobe 

100-125 
Gl. Drift 

Rainy Lobe 
Gl. Drift 

A -63 microns fraction 
B = Heavy Minerals, Nonrnag 
C Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

Library 
Samples 

Available 

F 

Subsamples 
Tested 

B,C 

E = Skeletonized Grab Sample 
in Core Box 

F Interval Cuttings in Bucket 
G = Core 

H 
I 

Significant 
Geo chem 
Samples 

B Pb,Bi,Sn 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

0VER~O£N DR ILLI~ ~ LIHITEO LABOOATORY SAlflE LOO 

tEIOO (1<6. WETt ~Iliff ( 6RAHS DRY t AU DESCRIPTIOO 
~=======r=::;;;:;:z;= ===== a::::===== 

11. I. COC 

TABlf +10 TABLE TABLE H.J. CONC. NON t{), 

IWi V.6. SPLIT CHIPS FEED COO<: LIGHTS TOTrt. HAS 

18659 7.0 (1,9 6.1 
-~60 6.0 0.0 6.0 

18660R 10.0 0.0 10.0 
-66J 4.5 0.0 4.5 

-662 j. 9 0. 0 1. 9 

18757C 9.5 0.0 9.5 

6aJ> a.AGS lfI CA Tl IJ4 

.)11. 2 
212. :) 

196.9 
12.6 
76.4 

253.2 

285 . s 2 u 1 s·, 6 2. 1 o 
191.9 20.5 17.8 2.7 1 

157.7 39.2 34.8 4.4 0 
9.1 3.5 3.0 0.5 0 

70.5 5.9 5.5 0.4 0 
220.6 32.6 '29.7 2.9 

YI SI EllE 6aJ) fROH SJW< I >f3 TABLE AND p~ r NG 

CLAST KATRIX 
=====--== -;;:;:-=-======--:..a'll 

CALC SIZE SIU SD ST CY COlOO 
PPB 

VIS 6R LS OT SD CY 

NA P 50 50 NA NA U Y Y Y B B TI LL 
11 TR NA NA NA NA U Y Y ~· B 8 T I LL 

NA TR NA NA NA NA LI V Y Y GB 68 TI LL 
NH TR NA NH NA NA U Y Y Y B B TILL 

NA 
13 TR NA NA NA NA U Y Y Y B B TILL 

ABBAAD£D I RR£6U..AR DEl I CA TE 
SAi'PL..E I PNtE.D :=== ==--:=::i 

~ Cti.C V.6. 

YIN DIAtUER THICKNESS T p T 

18659 N NO VISIBLE GCILO 

-66(1 10 c 

1B660R Y 00 VISIBLE SQO 

-661 N NO VISIBLE GOLD 

-662 V NO VISIBLE GOLD 

IBIDC Y 50 x 75 13 c 

p 
==== t1A6 ASSAY 

T P TOTAL 6HS PPB REMARKS 

17.8 11 

29.7 ll 

EST. 5i: PYRITE 

EST. 10'.( PYRITE 

EST. 5% PYRITE, 200 GRAINS 
ARSENOPYRITE, 2 SRAIHS 

BOONITE 

EST. 77. PYRITE 
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FIELDNOTE SUMMARY LOG 08-20904, MUD ROTARY 
C IN Q MAS HMC l C IN ·63 MICRON l C IN MAG FIW: l -6J N:IN ~ MAG 1t1C 08-20904 

,~~ _ _}t_ _ _j_ _ _l__~6r_3 ,Jt_1Yo_,_Jg JL1t.Jk __ '~t '~__:_:_ jo~ ;.-~~- Jl.i~L !FEEIL. ~Pl.E INl~~"fok LITHOLOOV 

~~~~~~~~~~~~~~~~~~~~5 r~~-1 
LITHOLOGIC DESCRIPTIONS AND/OR REMARKS 

t.__ ·· -- !-- ·----~ -----[_ _ ---[_ _ ---f- ----· f----- [__ ---(_ _ ---f----- f-----~ -----1- -----1--_: _ -f:: _:: t :: : : : f :: : : : f ::: :: : : f:::: ·- ~::::: I J~=: f~-~.~-,=--i~-~--~~~.-~.-.. _~~:.-~.~.-_:-~.:i:_·;.···.:1 0-<o·K-.i~-1=-is-10•• ~--) -u~-,c:-111-~--!a_o_in·X-ID--I·Z~~:-d-:~-th ___ o_f __________ .,:,: 

r.-----1--·u-- ~-----L----L---- ~----- ~-----L----L---- ~----- ~----- ~-·---- ~-----1------ ~----- L----1------1------ ~-----1------1 10 -1 - -- 1..1'1 1a1, .. ,. t==-:- [-··--- ~----- t----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~-·---- ~----- ~----- ~----- ~----- ~ .. ·---- ~----- ~----- ~-----1 -l 
1-__ :_: F:::: r::::: ~::::!"::::: r::::: f=:::: f=::::_~:::: r::::: ~.::::: ~::::: /:::::: r::::: ~::::: f.::::: ~::::: ~::::: ~::::: ~::::: t ::1 

t ::::: t::::: E:::: t::::: t::::: c::::: t ::::: t::::: t::::: t:: :: : t::::: [::::: c :: =:: t::::: ::::::: ~=-==l::::: f ::::: f ::::: t ::::~ 15 
::l 
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MASTE~ FlLE 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (g) WT (g) WT(g) WT (g) wT '/. wT '/. WT '/. rtEi'!ARKS Appendix 8-64C. 
NU1'1BER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FC:ED +lOFEED NO~tri.AG MAG -63u~ -63FEED -63ui~ +10 S.~ND 

18659 20904 100-110 10. M 0 SE-SE 5 63 20 SL RL. GVL. SAND 100-110 o.o 7000.0 -2.0 1'3. 6 2.1 ,..1, 0 -1. 0 -1 -1 -1 
18660 20904 110-117.5 7.5 M 0 SE-SE 6 63 20 s~ R' L.. GVL. SAND 110-li.7.5 1. 0 6000.0 -2.0 17.8 2.7 -1. 0 -1. 0 -1 -1 -1 
1B660R 20904 110-117. 5 7.5 M 0 SE-SE 5 63 20 SL RL. GVL. SAND 110-117. 5 o.o 10000.1) -2.0 34.8 4.4 -1. 0 -1.0 -1 -1 

18661 20'304 117.5-125 7.5 M 0 St-SC: 6 53 20 SL RL. G\JL. SAND 117.5-125 0.0 4500.0 -2.0 3.0 0.5 -1. (l -:.o -1 

18757C 20904 :00-125 'JI:" 
1..uo M 0 SE-SE 5 63 20 SL SPECIAL SAMPLE 100-125 i.. 0 9500.0 -2.0 29. 7 2.9 -1.0 -1. 0 -1 -1 -1 RECLEANED +10~ MAl'L 

18662 20904 100-125 25. if! 0 s:-sc: 6 63 20 St. SLUICE BOX 100-125 0.0 1900.0 -2.0 5.5 0.4 -l. 0 -1. 0 -1 -1 -1 

NONtr!AGNETIC hEAVY MINERAL CONCENnA:E (PPM) 

SArt.PLE AU NA CE Ci< :t:tl! FE co :'41 cu ZN n~2 AS SE .110 AG AG2 l""•i 
::JN SB BA LA HF TA w PB BI T;.; L; WT ASSAY 

~UMBER PPB 'f. g/kg WEIGHT 
18659 21 0.17 0 170 1:000 28.00 100 140 210 120 0 1: -10 6 -0.5 0 -10 0.6 400 148 15 -2 270 55 -2 45.0 7. 7 3 14. 4(1 

18660 -1·3 0.2~ 0 130 12000 28.80 lf>O 190 340 110 0 10 20 u -0. 5 0 83 0.8 1100 314 27 7 130 129 -2 6E.. 0 :0.5 3 12.60 
18661 -5 -0.05 (l -50 7300 4. 70 so 300 410 230 0 6 10 11 1. 5 0 -10 -0.2 200 77 5 -1 11 65 4 16.0 3.0 2.37 
18757C '37 0.25 45'3 250 '31CO 31.10 190 130 190 110 0 21 -30 9 -0.5 0 -i.O -1.0 900 266 21 -4 -30 48 2 55.0 6.4 3 22.00 
t8662 -38 0.28 1210 380 9400 37.40 370 320 450 220 0 ·:·-:- -30 18 :. 0 0 -10 -0.2 1100 rn, 82 -4 1'30 66 2 :·30. 0 33.5 3 3. 9: ....... 

11!AGNE-:-IC hEAVY MINcRAL CONCENTRATE (PPM) 

SAIY:PLE MGO TiD2 c,~ NI cu n~ SE fi!O AG PB WT 
N:.ifllBER .; '/. £/kg "' 
18660 1.1CO 2.30 l100 220 l60 ~70 -1 73 -0.5 4·3 0 c:' ,;;J 

269 



-. is·•··{Z-i'\111.f')lll.'''''• ·>?-· ··- ::·;-: ..•.•. ;- .•... ···•· ' ..•. ·: : ...• ,. ·Y··· ··- : ..• f.Pi::":N)-{'·•·::-;·:·-·······:-.. :.:7-·:::•fi•f•'AJ~+::·\-;···.:::;q.:y;: •••.•• , •. :.;... wr·/'''.4; 

Appendix 8-65A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Dr ill Hole Number _O_B_-_2_0_9.....:0_6 ____ _ 

Drilling Completion Date 12/16/86 

LOCATION (see map at right) 

S-T-R NW!-SW!-35-63N-20W 

1\ 

! 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERMDEN DR Ill I t-lJ HANA6E1ENT l I t1 ITED L.ABOOA TOOY SAtflE LOO County St. Louis 

Quadrangle Gheen 7.5 

Regional Survey Area Orr 
~~------------------

HOLE PARAMETERS 

: ~ 
,1-·· ~-
:1 -

\\ 
!1 

~ 

·-· .i' ():.., -~~bJ, _- ~ IEl6HT IKG.NETI ____ t:E~~T I~-~~--~--== DESCRIPTICW _ ==.., a.ASS 

/ --, .· .. ::.;--::-_._,·::: H. I. C~ CLAST KATRIX 
' .... ,_ .--· . -::. · ... ;: ---·~.:. = 

Surf ace Elevation 1330 ft. 

Total Depth 33 ft. 
--~----~--~--------------~ 

Elevation, Top of 
Precambrian Bedrock 1302.5 ft. 

----~~--~--~~--~ 

'• ii 

~3" 
:\ 

.:Oi ., 

I 

\\: 

TABLE +10 TAll.E TABLE tt. I. COOC. NOO 00. CALC SIZE I S/U SD ST CY CCX.~ 
SflIT CHIPS FEED COO: LIGHTS TOTAL t1A6 HAS IJ.6, PPB = 

VIS 6R LS OT SO CY 

:_l I 
18618 30.8 (i.O 30 .. 8 295.6 207.1 88.5 71.2 17 .. 3 6 114 TR NA NA NA NA U Y Y Y BGN BGN TILL 

& 1Bbl8R 9.7 0.0 9.7 130.S 102.1 34.4 28.4 6.0 2 4 TR NA NA NA NA U Y Y Y. GNB SNB TILL 
Drilling Method ~-M_u_d_R __ o_ta_r~y'------------~ 

Sample Diameter 4.5 inch 
~-----------------------

r ... ,::-. ,,-J I -620 4.7 0.0 4.7 156.6 t30.1 26.5 22.3 4.2 4 144 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval Interpre-
Fee t tation 

0-23 Des Moines Lobe 

23-27.5 

27.5-33 

Gl. Drift 
Rainy Lobe 

Gl. Drift 
Bedrock 

A = -63 microns fraction 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

E = Skeletonized Grab Sample 

Significant 
Geo chem 
Samples 

B = Au,Ni,Cu,Pb,Bi 
C = Ag 

H = Thin Section 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

in Core Box 
F = Interval Cuttings in Bucket 
G = Core 

I = (Bedrock or Drift) 
Split of "Wholerock" 
Sample 

BEDROCK 

Principal Rock Type: Siltstone. Dark gray, schistose siltstone. Sugar 0.05. Sugary 
texture; no relict sand. Comprised of 20-50% (av. 30%) biotite and 70% qtz.-plag. 
sugar. 1% dissem. py. (By ODM, see report in Appendix) 

Thin Section Number: #18619. 
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18746C 0.5 0.0 O.S 12.5 12.4 0.1 0.1 0.0 0 NA TR NA NA NA NA S F Y Y 8 B SANDW.AY 

fj(l.J) (l.ASSIFICATI~ 

VISI Bl£ 6W> FRQi SW.KUS TABLE ~ PANlit.s 

!Wfl.E I PIHED 
Y/N DIAIETER Tlil00£SS 

18618 y 25 x 25 
25 x 5v 
5(1 A 50 

100 x 100 
11)0 A 225 

1Bb1BR V 25 x 25 
25 x 50 

18620 v 25 x 25 
50 x 50 

100 x 100 

18746C Y t«.J VISlll.E 6QD 

5 c 
B C 

10 c 
20 c 
3J c 

5 c 
8 c 

5 c 
10 c 
20 c 

MJiBER CF SRA INS 

ABBRADED IRREGU..AR DEl.ICATE OOH 
=·= ==---= ---- HAS ---

T p T p T P .TOTAL 6HS 

1 
2 
1 
l 
l 

b 71.2 
1 
1 

2 28.4 

1 
1 
2 

4 22.3 

CALC IJ,6, 
ASSAY 
PPB REl1ARKS 

114 

4 

144 

£ST. 65/. PYRITE 
PHOTO REFERENCE #121 

EST. 15:C PYRITE 
150 GRAINS 

ARSEt{)PVRITE 

EST. 351. PYRITE 
O.Sl ARSENOPYRITE 

EST. 707. PYRITE 
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MASTE~ F~LE 

SAMPLE DH SAMPLE ST D G FORTY LEGAL COUNTY DRIFT 
DfSC TYP€ 

4.5 ~ 0 NW-Sri 35 63 20 SL RL. GVL. SAND 

GOLD WT (g) wT (g) WT (g) wT (g} WT(Q) WT (gl wi ~ WT ~ wT % REMARKS 
GRAINS r.MC FEED +lOFEED NONMAG MAG -63uM -63FEED -63u~ +LO SAND 

6.0 30800.0 -2.0 71.2 17.3 -1.0 -1.0 -1 _, -1 
2.0 9700.0 -2.0 28.4 6.0 -l.O -l.O -1 -1 -1 

~UMBER NUMBER INTERVA~ 

18618 20906 25-29.5 
l8618R 20906 25-29.5 
:8745C 20905 25-29.5 

4.5 Ma Nw-SW 35 63 20 SL RL. GVL. SANO 
4.5 M 0 NW-SW 35 63 20 S;.. 
3.5 M 0 NW-SW 35 63 20 SL 
8. M 0 NW-S\.j 35 63 20 SL 

SPECIAL SAMPLE 
BEDiDCK 
SLUICE BOX 

ASSAY 
FTG 
25-29.5 
25-29.5 
25-29.5 0.0 500.0 -2.0 0.1 0.0 -1.0 -t.O -1 -1 -1 RECL.EANED +10fr1 MA71 L 

1861 '3 20'306 29. 5-33 
18620 20906 25-33 

SAMPL~ 

,\lUMBER 
18618 
1B746C 
18520 

AU NA CE 
~PB '/. 
! iO 0. 1: 530 

36 C:.12 759 
120 0.2E. 580 

CR 

390 
730 
450 

MN FE CO 

8300 26.10 400 
0 4ij, 60 350 

7500 28. 70 400 

~AGNETIC iiEA'VV till;-o;~RAL CO\CENTRATE (9PM) 

NI CU 

i+BO 520 
0 0 

390 410 

5A~~LE ~GO TI02 CR ~I CU ZN SE MO AG PB WT 
Nliff.BE;~ 'f. 1- g/Kg 
18518 o. 781) 3. 00 1900 150 53 350 -1 2. 0 14 o. 5 

-1.0 -1.0 -2.0 -1.0 -1.0 -l.O -:.O -1 -1 -t 

25-33 4.0 4700.0 -2.0 22.3 4.2 -1.0 -l.O -1 -1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

ZN 

130 
0 

160 

ZN2 

0 
0 
0 

AS SC: MD AG AG2 SN SB 

5'3 -20 
82 -20 
63 -20 

b 0.5 
0 o. (I 

0 3.5 

BED~OC.~ ANALYS1S CPPtr'> 

0 -10 1.2 
0 0 2.3 
0 0 1.4 

BA LA 

500 353 
-600 355 
800 435 

HF TA W 

64 '3 110 
n a a10 

110 7 210 

PB 

138 
0 
0 

Bl TH u 

7 140.0 14.B 
0 160.0 14.8 
0 150. 0 15. 9 

WT ASSAY 
gh<g wEIGHT 

2 51. '30 
0 0.08 
5 16. 50 

SAMPLE AU SB AS BA BR CD CE cs c~ co EU HF n F~ LA LU trlO NI RB SM SC SE AGR NA TA .,.,.. 'TB Tl-\ SN w u YB ZNR ZR 
NUMBER PPB ~ ~ 
18619 -6 -0.2 -1.0 600 0.0 2 44.0 0.0 90 10 0 3 -100 3.4 22 0.0 -1 5B 0 0.00 0.0 -10 0 3.30 -1.0 -10 0.0 4.7 -10 4 1.3 0 0 0 

SAl"lPLE 
NUMBER 
18619 

CU PB ZN MN AG SNR LI BE C02 
'f. 

40 17 61 0 1.5 0 0 0 o.oo 

BEDROCK ANALYSIS (PPM) CONTrNUEu 

NA MG AL SID2 8 CL 
'f. "/. 

3 0 o.oo o.o o.oo 0 

CA FED NIR SR NB ~OR BAi TAR BI LOI I="-. c. 

~ i 
0 0 o.o 0 0 0 I) 0 o.o -2 o.oo 0 
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DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-21002 
~~~~~~~~~-

Dr i 11 in g Completion Date 1/15/87 

LOCATION (see map at right) 

S-T-R SWk-NW!-34-64N-21W 

County St. Louis 

Quadrangle Silverdale 7.5 

Regional Survey Area Orr 
~~--~~~~~--~~ 

HOLE PARAMETERS 

Surface Elevation 1310 ft. 
~-----------------------

Total Depth 122 ft. 
~~~~~~~~~~~~~-

Elevation, Top of 
Precambrian Bedrock 1193 ft. 

~------------~----~ 

Drilling Method Mud Rotary 
~-------------~-----------

Sample Diameter 4.5 inch 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tation 

0-95.5 Des Moines Lobe 
Gl. Drift 

95.5-117 Rainy Lobe 
Gl. Drift 

117-122 Bedrock 

A 
B 
c 
D 

-63 microns fraction 
Heavy Minerals, Nonmag 
Heavy Minerals, Mag 
Sluice Box Composite 

BEDROCK 

Library 
Samples Subsamples 

Available Tested 

F B,C 

F I 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

H 
I 

Significant 
Geo chem 

--~amples 

B = Ba,Pb,Cu,Ni 
C = Mo,Ni 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Metagraywacke. 90% whole pebbles up to 2cm diameter, 10% 
cuttings of coarser clasts; lithologies are 70% varied graywacke, 30% varied 
granite, no amphibolite. (By ODM, see report in Appendix) 

Thin Section Number: #18678. 
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SAffllE 
~ . IEIOO <KB.NET) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERMOE:N OOILLifli HANA68£MT LIHITED LABOOATORY SAlfLE LOG 

WEIGHT (SRAHS DRY> /VJ DESCRIPTIOO 
mm:m ~====::.:::n.::::a::z::=:z:x:- ===== ===-= ~:cc-= 

a.ASS 
==-==-.,.,...cs ...,.,,,....,""""'""' 

H. I. CIH: CL AST MATRIX -- ------ ========-=---= TABLE +10 TABLE TABLE H. I. C~. HOO tll. CALC SIZE % S/U SD ST CY COlOO Sfl IT CH I PS FEED CCN: LIGHTS TOTAL HAS HAS V.6. PPB - == 
VIS 6R LS OT SD CY 

18675 8.8 2.3 • r: 124.6 110.5 14.1 11. 9 2.2 I) NA P 85 15 TR NA U o • ..i 
Y Y Y GB GB TILL .. -676 8.5 2.0 6.5 82.5 70.3 12.2 9.3 2.9 (I NA C 81) 20 NA NA U Y Y Y GB GB TIU -677 8.6 0.2 8.4 t8.9 47.4 22.5 17.9 4.6 0 NA F' 80 20 NA NA U Y Y Y G8 GB TILL -679 '4.0 0.0 4. (I 126.9 104.9 22.0 19.0 3.0 4 573 

60.J) a..ASSIFICATHW 

YI SI Bl.£ OOU> FRQ1 SHA.I< INJ TABLE AND PAlfH 00 

NJ1Bffi CF 6AAINS 

ABBAADED l RREGU..M DEL I CA TE t-04 
SAl'fl.£ i PAN£D == ==-~= === t1A6 

Y/H DIA*'ETER TliIQ(NESS T P T P T P TOTAL 611S 

18675 

-676 
N t~O VISIBLE GOLD 

N NO VISIBLE GOLD 

-677 V NO VISIBLE GOLD 

-679 y 50 x 50 
75 x 75 

100 x 175 
125 x 200 

10 c 
15 c 
27 c 
31 c 

CALC V.6. 
ASSAY 
PPB REMARKS 

EST. 2(1;~ PYHITE 

EST. 25Y. PYR lTE 
125 GRAINS 

ARSENOPYRITE 

4 19.0 573 



FIEUHlTE Sl.MlRV LOO 08-21002, ltJD ROTARY 
C IN tD MAS lt1C l C IN -63 MIC~ l C IN MAG FRAC l -63 rllN MAG fl1AG 

NON MAB -63 HMC 
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LITHOLOSIC DESCRIPTIONS AND/DR REMARKS 
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1 :=.:::::::~~:::::::; (0, 0-13. Ol CLAY; OXIDIZED; lake Hd1raents1 : 

10 
~ I! brown. i 

15 ~ ~~~--~---~~~-~~----~~----~~--~~~--' :! 8q§~~-§ (13.0-22.0l CLAY; UNOXIDIZED, lake 

20 

25 

50 

cc ·-··-· 

70 

75 

BO 

E.:::.-:::::::ji§l lldi1Mtnts, gray, w/1ilty clay. 

ri:~::;.~ 
~@4 

1<: .. >-:<<<<~ (22.0-49.0l CLAYEY TILL; UNOXIDIZED; v clayey. 

I ~{~ ~:~( ;:::::~ ~~~~ 
l ::~~:: ~~::~~ ~:f ~~~ 

~!!!!H 
I I 
I i 
I I 
I ! 
I I 
I I 
I I 
I I 
I !- ------1 I I (49.0-71.0) NO OBSERVATIONS POSSIBLE. 

I I 
I I 

I l 
I I 

bd 
b==::==I 
(_£§1 
t=:;:::_~ 

~~ rn.=::a 
™.;_=' &-==i 
b- ___ §1 
ts- -1 ------ -~------------1 
§~ (71, 0-95. 5l CLAV1 UNOXIDIZED; l1k111 
t:zE ___ I lldinnh; v toft fl"Oll 78 down. 
L _;a 
t_ ___ ,_g 
rn ___ .d 
~§I 
i--s--=-=:;:i 
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SAMPLE DH SAMPLE 
NUMBER NUMBER INTERVAL 
18675 21002 96-106 
18676 21002 106-116 
18677 21002 116-118 
18678 21002 118-122 
18679 21002 96-122 

ST D G FORTY LEGAL COUNTY DRIFT 
DESC 

io. M o sw-~w 34 64 21 SL 
10. M 0 SW-NW 34 64 21 SL 
2.0 M 0 SW-NW 34 64 21 SL 
4. M 0 S~-NW 34 64 21 SL 

26. M 0 SW-~w 34 64 21 SL 

TYPE 
RL. GVL. SAND 
Ri... GVL. SAND 
RL. GVL. SAND 
BEDROCK 
SLUICE BOX 

,'rJASiER FI LE 

ASSAY 
FTG 
96-106 
106-116 
L6-H8 

96-122 

GOLD WT (g) WT (g) WT (g) WT (g) WT(gl WT (g) wT ~ WT ~ WT ~ REMARKS 
GRAINS MMC FEED +tOFeED NON~AG MAG -63u~ -63F~£D -63u~ +10 SAND 

o.o 8800.0 -2.0 11.9 2.2 -1.0 -1.0 -1 -! 
o.o 8500.0 -2.0 9.3 2.9 -:.o -1.0 -1 -1 -1 
o.o 8600.0 -2.0 17.9 4.6 -1.0 -1.0 -1 -1 -1 

-1.0 -1.0 -2.0 -1.0 -1.0 -l.O -l.O -1 -1 -1 
4.0 4000.0 -2.0 19.0 3.0 -1.0 -1.0 -1 -1 -1 

NON~AGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE 
~U~BER 

18675 
18676 
L8677 

AU NA 
PPB ~ 

39 0.18 
-5 -0.05 

-20 0.16 

CE 

0 
0 
0 

CR MN FE CO NI CU 

530 13000 34. 10 260 350 5SO 
-50 iOOOO 6.50 70 480 '310 
370 9500 37.50 380 450 750 

:t;AG;\ETIC riEAVY tr.INERAL CONCENTRATE (PPiYil 

SP.~PLE MGO TI02 CR NI CU ZN SE MO AG PB WT 
NUil1B~1~ ~ ~ g/kg 
18676 0.910 2.20 1400 330 91 190 -1 52 -0.5 34 0.3 

ZN ZN2 

190 0 
130 0 
130 0 

AS 

25 
1: 
35 

SE ~O AG AG2 SN SB 

20 6 -0.5 
-10 5 0.5 
20 7 -0.5 

0 -10 0.8 
0 -10 -0.2 
o -rn -o. 2 

BEDROCK A~ALYSIS (JP~/ 

BA LA 

-600 359 
-100 77 
1100 472 

HF TA 

52 6 
10 1 
80 7 

PB Bi Th u 

21 65 2 120.0 17.5 
B 141 4 27.0 2.6 

24 123 3 180.0 24.5 

W"T ASSAY 
g/kg WEIGHT 

1 0. 81 
2.80 

2 12.90 

SAMPLE 
l\UllfficR 
18678 

AU SB AS BA BR CD CE CS 
PPB 

CR CO EU HF IR FE LA LU MO NI RB SM SC SE AGR NA TA TE TB TH SN W U YB ZN~ ZR 

SAMPLC: 
NUMBER 
18678 

~ 
-6 -0.2 -1.0 400 o.o 31.0 0.0 60 10 0 3 -100 2.2 19 0.0 4 55 

BEDROCK ANALYSIS (PPril CONTINUED 

CU PB ZN ~N AG SNR LI BE C02 NA MG AL SI02 S CL 
'/. 

" 'f. 30 21 41 0 4.0 0 0 0 0.00 4 0 0.00 o.o o.oo 0 0 

'/. 
0 0.00 0.0 -10 0 3.50 -1.0 -10 o.o 4.4 -10 

CA FED NIR 
'/. 

0 o.o 0 

SR NB MOR BAR TAR BI LOI 
'/. 

0 0 0 0 0.0 -2 o.oo 
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FE 

0 
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Appendix 8-66C. 



.,. i.···· .,. ~ .... ' • .. ,.IP'• .. , .. '11''"'!''' ''I"·'··-~· .. , ... ··.,w·· ;,,, .,. ·1" .. ,. ' .. ," ·1·i ..•. , .. . :,,, ···.-w, .. ,,,~, '.'«,l/;'''1'' .··-ri;··;·"'z':'W"'::·····:•;·,,,..,,,,r ···1@; .,,, .. "I' ., ... , .. x,•; .,,.'I& .. , .. ,,,,, ... · .. :·:1·· ,,,, .. ·.·.·.·.·.·•··. / .. ·. 
j ' '' '', ' ,, ' .· ! ' ' ' ', ,' ' •' ' •'' ' .· ' ' / ' ' ' ' i ·.. ' ', ,i • ' '' ' ' ... / ', ' ' '' ', ·,·'' '.,• 

Appendix 8-67A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-21005 

Drilling Completion Date 1/16/87 

LOCATION (see map at right) 

S-T-R sw*-sw*-22-64N-21W 

County St. Louis 

Quadrangle Nett Lake 7.5 

Regional Survey Area Orr 
~~~~~~~~~~~ 

HOLE PARAMETERS 

Surface Elevation 1352 ft. 

Total Depth 76 ft. 
~~~~~~~~~~~~~~--

Elevation, Top of 
Precambrian Bedrock 1281 ft. 

Drilling Method Mud Rotary 
~~~~~--"~~~~~~---

Sam p 1 e Diameter 4.5 inch 
~~~~~~~~~~~~---

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tation 

0-44 Des Moines Lobe 
Gl. Drift 

44-71 Rainy Lobe 
Gl. Drift 

71-76 Bedrock 

A = -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D = Sluice Box Composite 

BEDROCK 

E 

F 
G 

Library 
Samples Subsamples 

Available Tested 

F B,C 

F I 

Skeletonized Grab Sample 
in Core Box 
Interval Cuttings in Bucket 
Core 

H 
I 

Significant 
Geochem 
Samples 

B = Cu,Ni,Sb,Bi 
As,Ba,Pb 

C = Ni,Mo 

Thin Section 
(Bedrock or Drift) 
Split of "Wholerock" 
Sample 

Principal Rock Type: Metagraywacke. Medium gray, weakly foliated metagraywacke. 
Grain size from 0.2-0.4 where discernible (boundaries of lithic sand grains 
indistinct). Sandy, not sugary texture. Comprised of 10% qtz. sand grains, 70% lithic 
sand grains (int. vole. where discernible) and 15-20% chlorite. 1% vein calcite. 
0.1% disemm. py. and 0.2% vein pyrite. (By ODM, see report in Appendix) 

Thin Section Number: #18682. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBUWE:N ORIUihG HANA68ENT UHITED l.ABOAATOOV SAlf>LE LOO 

SAlflE ~IOO <KG.WET) WEIGHT (SRAHS MY) AU De:SCRIPTIOO ClASS 
NJ. z:z::::;z .:=----==-==:::..:::.:=====:s::---- ~===:z ===-::::= -~::;z-= --.,.,.'"CC? !!Tcm:..,,,...,n= 

H. I. CCK: CLAST HATRIX 
:::::..:.::.=-----= ==-=======--== - --;; 

CALC SIZE % S/U SD ST CY COlOO 
PPB - - = 

TABLE +10 TABLE TABLE H. I. CONC. NON t-D. 
SR. IT QHPS FEED coc LIGHTS TOTAL HAS HAG V.G, 

VIS 6R LS OT SD CY 

- -
NA F'.G 90 !1) NA NA U Y Y Y GB GB TILL 
r~A P, i3 5·5 5 NA NA U y Y Y GN GN TI LL&BOt; 
NA 

18680 i.5 1), 5 7, I) 154. J 139.6 14.5 11.8 2.7 (I 
-681 8.8 1), 8 8. (l 144. ~~. 14!. 3 : •• 1) 2.6 (i, 4 (l 

-683 4.7 0.0 4.7 148.2 141. 5 6.7 5.7 1.0 0 

6a..D a.ASS IFICA TI CH 

VJ SI BlE OOlD FRQi SHAK l M3 TABLE AAD PrH4 I NG 
M1WER Cf' SAAi NS 

ABBRADED I RR£6llAR DEL I CA TE 
SlllfllE I PAN£D === ==----., 

YIN l.HMTER TIHOOESS 

~ 
==== HAS 

T P TOTAL 6l'tS 

CALC V.6. 
ASSAY 
PPB RE>1ARKS T p T p 

18680 N NO VISIBLE GOLD 

-681 N NO VISIBLE GOLD 

-683 Y NO VIS!Blf GOLD EST. 5% PYRITE 
l GRAIN GALENA 
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SAMPLE DH 
NUMBER NUMBER 
18680 21005 
18681 21005 
18682 21005 
18683 21005 

SRMPLE 
INTERVAL 
50-60 
60-72.5 
72.5-76 
50-76 

ST D G FORTY LEGAL 
DESC 

COUNTY DRIFT 
TVPE 

10. M 0 SW-SW 22 64 21 SL 
12.5 M 0 SW-SW 2°2 64 21 SL 
3.5 M 0 SW-SW 22 64 21 SL 

26. 1'1\ 0 SW-SW 22 64 21 SL 

RL. SIL TY SAND 
RL. SILTY SAND 
BEDROCK 
SL..UICE BOX 

PIASTER FILE 

ASSAY 
FTG 
50-60 
60-72.5 

50-76 

GOLD WT (g) WT (g) WT (g) WT (g) WT<gl WT (g) WT " WT ~ WT i 
GRAINS H/l!C FEED +lOFEED NONMAG MAG -63uM -6JFEED -63ul'I · +10 SAND 

o.o 7500.0 -2.0 11.8 2.7 -1.0 -1.0 -1 -1 -1 
0.0 8BOO.O -2.0 2.6 0.4 -1.0 -1.0 -1 -1 -1 

-1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
0.0 4700.0 -2.0 5.7 1.0 -1.0 -1.0 -1 -1 -1 

REMARKS 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM} 

SAMPLE 
NUMBER 
18680 
18681 
18683 

AU NA CE CR MN FE CO NI CU ZN ZN2 AS S~ MO AG AG2 SN SB 
PPB " 
-23 0.22 0 
-16 0.30 0 
-32 0.27 1380 

330 
240 
510 

12000 34.10 180 270 350 240 
9000 34.50 270 400 1700 150 

10000 39.30 300 320 520 220 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM} 

SAMPLE ~.GO TI02 CR NI CU ZN SE fl!O AG PB WT 
NUMBER % 'f. g/kg 
18680 0.830 2.50 1300 570 140 200 -1 83 -0.5 30 0.4 

0 
0 
0 

38 -10 
140 40 
75 -30 

7 -0.5 
9 1.0 
7 -0.5 

BEDROCK ANALYSIS (PPM) 

0 -10 1.9 
0 -10 12.0 
0 -10 3.0 

BA LA HF TA 

1000 512 
-400 558 

800 814 

97 12 
85 -4 

150 10 

w PB BI T:-1 u 

24 123 
18 226 
53 119 

2 180.0 22.4 
5 160.0 21.6 
3 310.0 39.9 

WT ASSAY 
g/kg WEIGHT 

2 8.85 
0 2.27 

4.36 

SAMPLE 
i\1Uti1BER 
18682 

AU SB AS BA BR CD CE CS CR CO EU HF IR F£ LA LU MO NI RB S~ SC SE AGR NA TA 1E TB TH SN w U YB ZNR ZR 

SAMPLE 
NUMBER 
18682 

p~ ~ 

-7 0.3 -1.0 500 0.0 1 45.0 0.0 120 20 0 4 -100 4.9 26 0.0 2 61 

BEDROCK ANALYSIS (~PMl CONTINUED 

CU PB ZN MN AG SNR LI BE C02 NA MG HL SI02 S CL K 
~ ~ ~ 

53 11 86 0 2.0 0 0 0 0.00 3 0 o.oo o.o 0.00 0 0 

~ 

0 0.00 0.0 -10 0 3.40 1.0 -10 o.o 4.6 -10 

CA FED NIR 
~ 

0 o.o 0 

sq NB MOR BAR TAR BI LOI 
~ 

0 0 0 0 o.o -2 o.oo 
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HEAVY MINERAL CONCENTRATE REPORT 

Appendix 8-68A OVERMDEN DRILLIN3 MANAGe£Kr LIMITED l.ABOOATOOV !WRE LOO 

SAf'FLE WEI 6H1' (I<&. WEn tEI6HT <SAAHS OOY> AU DESCRIPTI~ Cl.ASS 
NJ. - ...... -----=====- ===== --r=:: ---=....,,.....,, ga;:=::;;:g;z;allllill 

H. I. CCH: Cl.AST HA mu 
:------~---=== - ~= :::r:rz--· 

Samples 17557-17564 of the Rainy lobe were taken from surface exposures in TABLE +10 TABLE TABLE H.I. CONC. HOO tll. CALC SIZE % SIU SD ST CY COlOO 
gravel pits or cuts along the Littlefork River during an early reconnaissance SPLIT ours m:o CCH: LIGHTS TOTAL HAS HAS Y.6. PPB === 
of the area. These are not drill samples. The site maps for these are VIS SR LS OT SD CY 
available along with site maps for each drill hole. 

17557 B.S 1.2 7.3 255.9 220.7 35.2 28.2 7.0 6 345 GP 40 60 NA NA LI y ·y 
17558 6.S 1.2 5.3 

y B B TILL 
118.8 98.4 20.4 19.3 1.1 1 591 G 30 70 NA NA LI y y v 17559 7.9 0.4 7.5 158.0 103.8 54.2 

B B TILL 
45.8 8.4 0 NA G 85 15 NA NA u y y y 

17560 6.6 0.2 b.4 SB SB TILL 
182.5 111.5 71.0 52.5 18.5 0 NA G 30 70 NA NA s F y y 

17561 4.4 1.0 
B B SAND 3.4 169.3 148.4 20.9 16.9 4.0 0 NA G 35 65 NA NA u y y y 

17562 5.7 1. 4 
B B TILL 4.3 70.4 51.0 19. 4 14.8 4.6 0 NA G 40 60 NA NA s H y y 

17563 5.7 1.4 4.3 B. B SAND 251. 4 236. 7 14.7 11.5 3.2 0 NA G 35 65 NA NA u y y 
17564 7.1 0.6 6.5 

N BN BN TILL 143.B 107.4 36.4 29.3 7.1 0 NA G 30 70 NA NA u y y y B B TILL 

ABBAADED IAAEEUM DELICATE ~ tft.C V.6. 
SAlfl.E I PNHD =--- m:i:::--:::=:a G:::== HA6 ASSAY 

VIN DIMTER TIHOOESS J, p T p T P TOTAL 6HS PPB REMARKS 

17557 25 x 25 .SC 1 
25 x 50 8 c 1 1 PHOTO HI CROffiAPH 
25 x 75 10 c 1 1 FILM REFEREN::E 1145 
50 x 50 10 c 1 AVAILABLE 

100 x 100 20 c 1 1 
150 x 200 34 c 1 1 

6 28.2 345 

17558 N 150 x 250 38 c 

19.:S 591 

17559 N NO VISIBLE SOLD 

17Sb0 N NO VISIBLE GOLD 

17561 N NO VISIBLE GOLD 

17562 N NO VISIBLE GOLD 

17563 N NO VISIBLE SOLD 

17564 N NO VISIBLE GOLD 
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·.1· .;. .. · ... : J'l ..... ·.• .. · .. ·.·'I .. " .. ·' ... ,., .... · '"11 ..... ~ .. ·· ···-··· ... 11 .·,..·11. ~··.······w· .. ·'.·.·.·.··s·. '11'·····.···,.i··.·· .,. %·. ·1·. ··1. ~.
1

·· ·.1· .. ·.1S.·· ··1.·.·.·.·.··s· .,,,,.· .. · ,. •· .. ·,•·. ''y·'·:, ''\Vi:·'~;.~.\''''.!,'''··.···· .•. ·•·,. '', ·: l ) ', ·.' ·.' ',···' '·. 

•• ., ... •"• ··.·1·· '"··:'I:: ~.· .. ··1\ ~·····1· ~' <•••>'t:''1Bi:rs ., ''•" '::>•' '··, '::', .... :·.~ '': .::··. :··.,,):.: ··;;·.,,./<.·.: .•.... --·,·.: •. :,,.·.·;··~/ 

~TER FILE 

SAAPlE DH SAMPLE ST D 6 FORTY LEER. CDlMV DRIFi ASSAY SOLD WT (g) WT (g) WT (g) WT (g) WT(g) WT (g) WT i WT~ WT ~ REMf:lRXS 
tiJIBER tUIBER INTE!Mi. D€SC TYPE .FTG BRAINS lf1C FEED +lOfEED ~ ~ -6Jul4 -63fEED -63uM +10 SAND 
17557 SS 0-1.S 1.s SE-NE 31 6B 24 K fl.. SAADV GVL. TILL 0-1. 3 6.0 8500. 0 1200. 0 28.2 7.0 -1.0 -1.0 -1 14 -1 SURF SAAP 
17SSS SS 0-1.S 1. s SE-SW 25 6B 25 K Rl. SANDY sVL. TILL 0-1. 5 1..0 ssoo. 0 1200. 0 19.3 1.1 -1.0 -1.0 -1 18 -1 SURF SAAP 
17559 SS 0-1.0 1. 0 SM-NE 25 6B 2S K RL. SANDY SVL. TILL 0-1. 0 o.o 7900.0 ft-0(). 0 45.8 8. 4 -1. 0 -1.0 -1 s -1 SURF SAMP 
17560 SS 0-1.5 1.5 SE-SW 10 68 25 K RL. !ED. TO C.. SAND 0-1.S o.o 6600.0 200.0 52.5 18.S -1.0 -1.0 -1 3 -1 SURF ~p 
17561 SS 0-1.S 1. s SE-Bij 10 6B 25 K RL 6VL. ~D 0-1.5 0.0 4400.0 100.0 16.9 4.0 -1.0 -1.0 -1 2 -1 SURF SAMP 
17562 SS 5-7 2.0 NW-SW 19 68 25 K RL. 6VL. SAND 5-1 o.o 5700. 0 1400. 0 14.8 4.6 -1. 0 -1.0 -1 2S -1 SURF SAMP 
17563 SS EH3 s.o NW-SW 19 68 25 K Rl. 6Vl. SAND 8-13 0.0 5700. 0 1lt00. 0 11.S 3.2 -1.0 -1.0 -1 2S -1 SURF SAMP 
17564 SS 5-10 5.0 NW-SW 19 68 25 K Rl. IED. TO C. ~ 5-10 o.o 7100.0 600.0 29.3 7.1 -1.0 -1.0 -1 a -1 SURF !JAAP 

NIJNMASNETIC HEAVY MINERAL CONCENTRATE (PP~l 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE MO AS AG2 SN SB M LA l.f' TA w PB BI TH u WT ASSAY 
NUMBER PPB "/. g/kg WEIGHT 
17557 568 -1. 20 3280 560 702 27.00 88 130 JO -200 16 -14 -36 -12 0.4 -L9 -690 22.9 -34-0 2520 140 12 -39 26 0 '334.0 44.0 J 17.93 
17558 390 -1. 70 4640 650 590 33.00 35 -120 26 -430 52 -20 -44 -18 0.1 -26 -970 1.2 -470 3720 160 9 -56 23 0 o.o 46.0 3 13.76 
17559 32 -0.34 49-0 270 768 28.00 280 200 130 -200 36 28 -10 -6 2.4 -11 -200 -0.2 -100 260 BO B -21 12 0 85.7 13.0 6 34.68 
17560 6J 0.29 270 500 644 24.00 69 n 16 -200 22 9 -10 -4 0.2 -5 -200 0.6 -100 130 62 9 -19 B 0 45.0 9.1 B 39.90 
17561 -21 -0.38 460 440 702 23.00 67 89 14 210 18 -9 -10 -6 -0.1 -14 -200 o. 7 -100 190 60 9 -28 5 0 57.0 11.0 4 12. 56 
17562 220 -0.42 45-0 500 570 24.00 71 -65 16 290 14 -9 -10 -6 -0.2 -14 -200 -0.2 -100 240 60 8 -29 8 0 102.0 14.0 3 10. 61 
17563 -23 -0.SO 620 390 552 21.00 65 -68 33 -200 41 -10 -10 -7 -0.1 -15 -200 -0.2 -220 310 38 6 -30 10 0 132.0 14.0 2 a.21 
17564 180 -0.41 620 470 552 24.00 79 92 22 -200 14 -B -10 -5 --0.2 -12 -200 0.4 -100 320 S9 7 -25 6 0 120. 0 16. 0 4 22.26 

~IC 1-EAVV MINERAL CONCENTRATE (PPM> 

SAMPLE MGO TI02 CR NI 
MJlllBER 'f. 'la 
175'S7 0.633 4.76 1900 119 
17558 1.060 9.43 3200 201 

cu ZN SE MO A6 PB WT 
g/kg 

40 310 -s 1 --0. s 253 0.8 
38 783 -5 1 -o. 5 250 o. 2 

The above samples of the Rainy lobe were taken from surf ace exposures in gravel pits or cuts along the 
Littlefork River during an early reconnaissance of the area. These are not d~ill samples. The site 
maps for these are available along with site maps for each drill hole. 
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Depth (feet) 
From To 

0 2. 5 

2.5 3.5 

3. 5 107. 5 

107. 5 117.5 

11 7. 5 123 

1 23 125 

••• • • 

APPENDIX 8-2. LOGS OF ROTASONIC DRILL CORE 
BY GARY MEYER, MGS 

08-101 Logged 1/21/86 
SW1/4SE1/4sec. 16, T. 157N., R. 25W. 

Surface elev. 1141 .±.. 5 ft. 

Geological Description Texture 

Peat--fibrous, woody 

St. Louis Sublobe 

Clay, probably till leached of carb.; noncalc., slightly clay 
calc. by 3', gley color 

much clay to 
clay loam 

Clayey till; abundant carb. pebbles; calc., mottled; 
carb.; seems more pebbles, more sand than typical; 
crystalline pebbles fairly common; some med. pebbles 
noted from 15' inc. some shale pebbles; much more shale 
than in other St. Louis tills seen up to now, common 
as carb. Lens of lake clay 29' to 31', apparently 
very few pebbles, sticky; sand parting at 55'; till 
is relatively "dry", stiff; till could approach loam 
below sand; mod. calc.; little lignite at 62.5', several 
large pebbles from 63' to 66' inc. shale, very large 
shale pebble at 68'; several large carb. pebbles from 
74'to 75' but not great amount of med. to large pebbles; 
shale not quite as obvious from 75' but still common; 
large granite pebble at 91'; sand seems to increase 
w/depth; dk cobble at 93', other large pebbles, large dk 
cobble at 105'; apparently getting larger rocks--shale 
still common as is carb.; several large carb. pebbles 
toward bottom; somewhat more clayey at bottom, but break 
fairly sharp 

clay loam 
by 25' 

clay loam 
to loam by 
55' 

loam by 
75'or so 

Munsell 
color 

2.SY2/1 

7. 5Y3/1 
to 5G4/1 
by 3 1 

2.5Y6/2 
overall 
2.5Y5/3 
by 9' 

2. 5Y4/1 
by 13' 

5Y4/1 
by 25' 

silty clay 5Y4/1 Lake clay, mod. calc., lot of carb. pebbles, may be 
very clayey till; much more clay, much less sand than 
till above; granite pebble at 110.5'; but very few 
grains from 109'; shiny, massive clay; till parting 
at 111', also little silt, till is as above; calc., 
some lighter gray silt laminae, not regularly spaced 
however; clay beds are dominant; silt beds increase 
w/depth in thickness & percentage of total; interbeds 
of sand toward bottom 6 11 or so 

clay by 
109' 

silt beds 
SYS/1 

Very fine to fine dirty sand; micaceous lake sand; some sand 5Y6-5/1 
med. sand by 119', clean micaceous med. sand in last foot 
or so; could be till layer at 120'--loamy, mod. calc. 

Loamy to clayey till w/lake clay interbeds or lenses, clay loam 5Y4/1 
also pebbly zones; calc. 
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OB-101 (continued) 

Rainy Lobe 

1 25 126 Sandy till--dk cobbles, slightly calc.--could be sandy loam 5Y5/1 
Rainy till (no more than a foot) or till mixed w/local to sandy 
rock clay loam 

126 Bedrock 



-
1S a I a a I sa a 'I 'a a 0a a ''5 '5 a a· .a a • a •· a· •, • • • ••••••• , .... ,, . 

Depth (feet) 
From 'lb 

0 0.5 

o .. 5 1 .. 5 

1 • 5 31 

31 32 

32 131 .. 5 

131.5 157 

157 159 

159 162.5 

APPENDIX 8-2. 
OB-102 

sw1/4 swl/4 sec. 12, T. 156 N., R. 25 w. 
Surface elev. 1164 .±:. 5 ft. 

Geological Description 

Organics, black 

St. Louis Sublobe 

Clay, probably B horizon in leached till; noncalc. 

Mottled clay till w/carb. pebbles, mod. calc., streaks 
of lt gray, Fe stains; large crystalline pebble at 4', 
noted shale grain at 10', not too many; calc. by 7 1

, 

shale pebble at 13.5'; fair amount of crystalline 
pebbles, several large pebbles 15 .. 5' to 17', large 
granite pebble at 22.5', but mostly small pebbles; some 
shale 

Clay lens or interbed; few grains, pebbles 

Clayey till, as above, calc., more shale pebbles than 
till above; lignite pebble at 43'; still about same 
texture; large shale pebble at 47.5'; more large shale 
pebbles below; granite cobble at 58.5 1

; till seems more 
loamy; large carb. pebbles 63' to 64', also lignite 
pebble; horizontal jointing developed by 60'; still some 
shale, but not as common as in OB-101; some grit but 
still clay loam by 68'; lignite pebbles noted occ.; 
79 1 to 83' noted number of large pebbles inc. several 
shale; calc; crystalline cobble at 89'; shale pebble at 
108'; from 110' shale fairly common, acc. lignite; 
113.5' to 114', two cobbles, carb. and crystalline; 
massive till but seems to have zones more pebbly than 
others, seems to get little more gritty w/depth; dirty 
sand parting at 125'; at 131' seems more sandy, could be 
inclusions of fine silty sand in till 

Till seems more clayey than above, w/somewhat fewer 
pebbles; calc.; still fair amount of med. to large 
pebbles; some shale, carb. common; last 1.5' or so 
contained several lake clay interbeds or inclusions 

Lake clay; thin till layer at about 157.5'; very loamy 
fine to med .. sand lamina in last 6" or so; mod. calc. 
to base 

Rainy Lobe 

Very sandy till; cobbly in top 6 11
, apparently wave

washed; some cobbles below; slightly calc.; noted 
med. carb. pebble + smaller carb. grains 

Logged 1 /21/86 

Texture 

clay 

Munsell 
color 

j 5Y3/1 

clay loam j 5Y5/3 

2.5Y4/2 
by 7 1 

5Y4/1 by 
15' or so 

clay 5Y4/2-1 

clay loam 5Y4/2-1 

5Y4/1 by 
45 1 or so 

I 

clay loam 
to loam 
by 85' 

loam by 
11 9 '? 
grada-
tional 

clay loam II 

clay 

sand 5Y5/t 
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OB-102 (continued) 

162. 5 166 

166 168.5 

168 .. 5 169.5 

169.5 174.5 

1 74 .. 5 1 76 

176 177 

177 177 .. 5 

, 77 .. 5 178 .. 3 

, 78 .. 3 1 81 

1 81 182 .. 5 

182 .. 5 183 .. 5 

183.5 

Mostly med. to coarse sand, some very coarse and small 
pebbles; occ. cobbles 

As above, fairly clean sand w/fair amount of large 
pebbles; fines probably <10%; could be till but very 
sandy 

Clean med. to coarse sand; only small pebbles; could 
be 11 barrel wash" 

Med. to coarse sand; very little fines, several carb. 
pebbles; from 170' to 171' several silt to silty 
sand laminae, apparently indicating fluvial origin 
for sand; cobbles at 172', 172.5', 174.5'; some 
are quite smooth 

Seems slightly more fines; cobbly 175' to 175.5', 
but cobbles could have fallen in ahead of casing; 
couple inches of silty very fine sand at 176 1 ; 

carb. pebble noted 

Fining-upward sequence, coarse sand to silty very 
fine sand; few small carb. pebbles 

Fining up, med. to coarse sand to silty fine sand 

Fining up, very coarse sand to med. sand, last few 
inches finely laminated silt + clayey silt; some 
pebbly (carb .. ) layers could be 11 flowu material, 
slightly calc.; basically fluvial w/minor 
lacustrine; urugose" coral noted in coarse sand, 
much sand is quartz 

Inch or so of very fine sand then med. sand below, 
homogeneous; noted only couple pebbles toward top 

sand 5Y6/1 

II II 

II II 

II I II 

II I ti 

sand to 
loamy sand 

sand to 
loamy sand 

sand to j SYS/1 
silt 

sand 

Thin clay layer at 181 '; large pebble few inches below, lsand 
then med. to coarse sand, some small pebbles; silty zones 
apparently related to weathered schist pebbles in sand, 
which give greenish cast to sand in places 

Loamy sandy till, slightly calc., apparently Rainy 
lobe, no more than a foot; compact, definitely more 
fines than above, slightly "greener" than sand 

Bedrock 

loamy sand I 5 Y 5/1 



Depth (feet) 
From To 

65 78 

78 89 

89 91 

91 95 

95 98 

98 103 

1 03 111 

111 11 8 

118 119.5 

119 .. 5 122 

122 

OB-103 
SE1/4SW1/4 sec. 1 9, T. 69 N., R. 26 w. 

Surface elev. 1111 ±. 5 ft. 

Geological Description 

No core to 65' 

St. Louis Sublobe 

Clayey till, common carb. pebbles, calc.; most pebbles 
small, nothing large; appears uniform 

As above, a few large pebbles noted; occ. shale, many 
carb. pebbles; calc. 

Transitional, very clayey till; some carb. pebbles 

Lake clay, slightly calc., vague bedding 

Pebbly clay--at top of core run so probably not in place 

Lake clay; slightly calc., vague bedding 

As above; mod. calc. "pure" clay; noted pebble at 106'; 
very shiny, sticky cla_y __ _ 

As above, small carb. pebble at 113', a few other grains; 
mod. to slightly calc.; somewhat more silt from about 
11 5 I 

Loamy sediment; slightly calc., grades up to clay 

Rainy Lobe 

Cobbly gravelly sandy loam till, slightly calc.; mostly 
dk pebbles 

Bedrock 

APPENDIX 8-2. 
Logged 1 /1 6/86 

Texture 

clay 

clay 

clay 

clay 

clay 

" 

II 

Munsell 
color 

5Y4/1 

2.5Y4/1 

II 

5Y4/1 

2.5Y4/1 

2. 5Y4/1 -2 
by 105 I 

2.5Y4/1 

loam 2.5Y4/1 

sandy 5Y5/2 
loam, 
loamy sand 
by 120' 
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epth (feet) 
From To 

0 25.5 

25.5 30 

30 30 .. 5 

30.5 34 

34 55 

55 56 

56 60 

60 60.8 

OB-104 Logged 1/22/8 6 
swl/4SWl/4 sec. 16, T. 68 N., R. 26 w. 

Surface elev. 1148 + 5 ft. 

Geological Description 

Thin organics on top 

St. Louis Sublobe 

Clayey till; leached to about 1' where slightly calc. with 
visible dolograins; more pebbles and more crystalline 
pebbles than clayey tills farther east; shale pebble 5'; 
mottled w/lt-gray bands from 3', calc. by 3'; shale fairly 
common; mostly small pebbles, occ. med.; pebbles fairly 
common; large carb. pebble at 13'; few other good sized 
pebbles below; shale uncommon but present; gneissic 
cobble at 22', then seems little coarser below to 23', 
then clayey; lake clay at about 24.5'-24.8' then clayey 
ti 11 to 2 5 0 5 I 

Lake clay, shiny "pure" clay; calc.; few silt laminae 
but mostly shiny sticky clay, no grains; may be little 
more silt by 29' 

Clayey till--apparently as till above, calc.; abrupt upper 
and lower contacts 

Clayey silt, then few inches of pebbly clay which could be 
till, then silt at 31 feet; little very fine silty sand 
below pebbly clay; coarsens downward to very fine sandy 
silt 

Very clayey till, fairly abrupt upper contact, maybe an 
inch or so; calc.; seems more clayey, less pebbly than 
till above; little sand inclusion at 39.5'; noted couple 
shale pebbles; pebble content seems to pick up a little 
from 45.5'; at 47.5'-48.5' several beds or lenses of sand 
& pebble-rich till; could be flow till; couple shale 
pebbles noted at base 

Med. sand, abrupt upper contact; silty w/shale pebbles; 
gray 

Texture 

clay to 
clay loam 

clay loam 
22'-23' 
then clay 

clay 

clay 

silt loam 

clay 

loamy 
sand 

Very clayey till--some pebbles, not a lot of sand; blocky; clay 
mod. calc. to calc. 

Very dk gray med. to coarse shale-rich sand, some layers sand 
are mostly shale; some small shale pebbles; interbedded 
w/clay in last few inches; coarse sand is mainly shale 

.~. 

Munsell 
color 

5Y4/3 
2.SYS/2 
by 1 1 

5/2-4/2 
by 6' 
2. 5Y4/1 
by 14.5 

5Y4/1 
2.SY4/1 
by 29' 

II 

2.SYS/1 
5Y5/1 
by 31.5' 

2.5Y4/1 
(close to 
SY) 

5Y4/1 

5Y3/1 
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APPENDIX 8-2. 
OB-104 (continued) 

60. 8 67 

67 69 

69 69.5 

69.5 71.5 

7L5 73.5 

73.5 75 

75 77.5 

77.5 81 

81 89 

89 

Very clayey till, calc., apparently as above; med. sand 
lens at 62', pebbly zone at 63.7' w/carb.; sand parting 
at 64.3', couple large pebbles below; sand parting at 
64.7'; shale seems fairly common 

Coarse sandy pebbly clayey till; much carb., some shale 
pebbles, possibly from sand unit below 

Fine to med. sand--dirty 

Clayey till as above 67' some shale, calc. 

Gravelly till as 67' to 69'; much carb. +shale pebbles; 
few inches of gravel-free clay at 73' 

Loamy coarse sand + fine gravel, pebble lithology as 
above;· little clayey "till" at 74.2' 

Coarse gravelly sandy loamy till, pebble lithology as 
above; could be layered toward. top 

Lake clay, calc., a few grains; lighter colored than 
above till; large pebble at 79.5', another at 80', but 
very few other grains; silty in last foot or so 

Rainy Lobe 

Gray silty fine to med. sand; contained large pebble at 
81.5'; probably Rainy till, slightly calc.; cobble at 82'; 
pebbles fairly common, but no cobbles to about 88'; cobbly 
+ pebbly in last foot or so, mainly granitics & dark meta
morphics 

Bedrock 

clay 

loam to 
sandy clay 
loam 

sand 

clay 

sandy clay 
loam to 
clay loam 

5Y4/1 

5Y4/1 

gray 

5Y4/1 

II 

loamy sand · --

sandy loam l5Y4/1-3/1 

silty clay j5Y4/1 
to silt 
loam 

Depth (feet) 
From To 

0 

4 

4 .9 

9 .. 10 

1 0 14 .. 5 

14.5 16 

1 6 18 

loamy sand I -- 1 a 1 9. 5 

19 .. 5 23 

23 24 

24 25. 5 

25 .. 5 26 

26 27 

27 29 

29 38.5 

38. 5 41 

41 43.5 
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OB-105 
SE1/4sw114 sec. 28, T. 68 N., R. 25 w. 

Surface elev. 1188 ±. 5 ft. 

Geological Description 

Sandy loam, some gravel; apparently disturbed material 
as drilled in road 

St. Louis Sublobe 

Clayey till; apparently carb. pebbles leached out, not 
too many other pebbles; slightly calc.? 

Clayey till; carb. pebbles common, also granite, others; 
"good 11 till; shale not obvious--noted one pebble at 8'; 
large granite pebble at 5.5', secondary carb. near base; 
mod. calc. 

Sarne till mixed w/underlying sand 

Sand, coarse; a few dolomite pebbles 

Mottled clayey till, transition to unoxidized 

Clayey till, calc.; dolomite pebbles common; transitional 
to underlying sand 

Rainy Lobe 

Med. to coarse sand, slightly calc. 

Med. sand, some coarse 

Fine sand, noncalc. 

Med .. sand 

Beds of med. & fine sand; mica flakes 

Fine sand w/very fine silty sand bed toward bottom 

Med. to coarse sand, very slightly calc. 

Coarse to very coarse sand, some granules, slightly calc. 

Coarse to very coarse sand, fair amount of med. sand 

Med. to coarse sand 

Logged 1/15/86 

Textur~ Munsell 
color 

sandy loaml10YR3/3 
(fill) 

clay loam l10YR4/4 

clay loam l10YR5/3-4 

sandy clay 1 OYR5/3-4 
loam 

sand 2.5Y5/3 

clay loam 1 OYR4/4 + 
2 .. 5Y4/2 

II 12 .. 5Y4/1 

sand 2. 5Y5/3 

II ii 

" 2 .. 5Y5/2 

II 5/3 

II 5/2 

.. --
II 5/3 

II II 

II II 

II II 



OB-105 (continued) 

43.5 45 

45 46.5 

46.S 47.5 

47.S 49 

49 50 

50 51 

51 52 

52 56 

56 

Coarse to very coarse sand--some Fe staining 

Med. to coarse sand 

Coarse gray sand 

Coarse to very coarse gravelly sand, fining up; sharp 
contact at base 

Fine sand to very fine sand, slightly calc. 

Med. sand w/beds of very fine sand 

Coarse sand w/few granules, small pebbles, very slightly 
calc. 

Alternating layers of med. and coarse to very coarse sand 

Bedrock 

APPENDIX 8-2. 

sand 2. 5Y5/3 

" II 

II 2.5Y5/2 

II II 

II 2. 5Y5/1 

II II 

II II 

II II 

II " 
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Depth (feet) 
From To 

0 4 

4 6 .. 5 

6.5 7.2 

7.2 8.,0 

a.a 9 .. 0 

9 .. 0 11"0 

11 .. 0 13 .. 0 

13 .. 0 13. 5 

1 3. 5 15 

15 18 

18 19 .. 5 

19. 5 23 

23 24 

24 58 

58 82 

82 86 

OB-106 
swl/4 NW1/4 sec. 19, T. 69 N., R. 25 w. 

Surface elev. 1106 + 5 ft. 

Geological Description 

St. Louis Sublobe 

Logged 1 /1 5/86 

Texture Munsell 
color 

Clay, some silt: more silty in last foot or so; noncalc. silty clay 2.SYS/3 

Fine silty sand, very fine toward top; color banded, 
noncalc. 

Clay, calc.; about 8" to 9" of sand in base of clay 

Pebbly coarse sand; much carb.; pebbles are small 

Silty clay; mottles, Fe stain; few sand beds toward 
base 

Medium to very coarse sand; little fine gravel, much 
carb.; few clay beds toward top 

Clay, silty; mod. calc.; trace organics? 

Med .. to very coarse sand; carb. rich, fine pebbles, 
calc. 

Med to coarse sand 

Med. to very coarse sand, carb. rich, fine gravel; 
pebble line at base? 

Med. to coarse sand; seems to have organic blobs, 
including small bits of wood 

Clay loam till, seems more silty toward top; couple 
large granite pebbles, one shale pebble, calc. 

Clay, mod. calc., little to no bedding--contains some 
grains; may be less than 1' thick 

Very clayey till; carb. pebbles most common; calc.; 
several med. pebbles noted, but most are small; mod. 
calc. by 40' 

loamy sand 2. SYS/4 
to sand 

clay 2 .. SYS/4 
7.SYS/1-2 

sand 

silty 10Y5/1 
clay + SYS/2 

sand 

silty clay 5Y4/1 

sand 2.SYS/2 

II II 

" 
" 

II 

clay loam 2.SY4/1 
to clay 

clay 5Y4/1 . 

clay 2.SY4/1 
SY4/1 by 
31' 

As above; large carb. pebble at 62'; carb. cobble at 63'; clay 
small crystalline cobble at 74'; noted some small sandy 
brownish blobs toward bottom, could be incorporated 

2. 5Y4/1 

till? 

Lake clay--clear contact--lt & dk beds w/varying clay clay SY4/1 +3/1 
content1 slightly calc. 



86 91 

91 98.5 

98. 5 108 

108 

APPENDIX 8-2. 

More massive & clayey--still bedded but more clay 

As above, mod. calc.; silt laminae 93-94'; otherwise 
massive sticky clay; only very few grains noted; 
noted carb. grain toward bottom; some silt, very fine 
sand laminae toward base 

Rainy Lobe 

clay 

clay 

Loamy sandy till; pebbly at upper contact, small loamy !loamy 
gradational zone in top few inches; slightly calc.; sand 
till contains much fine to med. sand; large black cobble 
w/sulfides at 100 1

; fewer pebbles+ cobbles from about 
102'; still loamy sand; fair amount of fine to med. 
pebbles, but not too many larger; many of larger pebbles 
appear similar to bedrock; very sandy till, or possibly 
poorly sorted gravelly sand 

Bedrock 

• I SY 4/1 -4/2 

II 

2. 5GY5/1 

Depth (feet) 
From To 

0 2 

2 3 

3 5 

5 9 .. 5 

9. 5 1 2 

12 13.5 

13.5 21 

21 35 

35 48.5 

48 .. 5 49 .. 5 

49 .. 5 59 

59 62 

62 63.5 
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OB-1 07 Logged 1/16/86 
NE1/4 SE1/4 sec. 29, T. 68 N., R. 24 W. 

Surface elev. 1152 + 5 ft. 

Geolcgical Description Texture 

St. Louis Sublobe 

Clay, organics !clay 

Clay; very few grains; lake sediment; noncalc. !clay 

Clayey till; apparently bedded w/thin clay beds I clay 
(2.5Y5/1 ); pebbles fairly common, mostly carb.; could be 
flow till & lake sediments; mod. calc. 

Mostly clayey till; carb. pebbles, large one toward 
bottom; mottled; fairly large shale pebble at base 

Clay & silt loam beds, mottled 

Silt loam, mottled, mod. calc. 

Clayey till; fair amount of pebbles, mostly carb.; 
calc., mottled 

Clayey till as above, seems to be somewhat more clayey 
from 20'; carb. most obvious, but some crystalline; 
noted shale grain; calc. 

As above, very clayey; mostly carbe pebbles, none 
very large; noted one small lignite grain; pebbly zone 
at base 

Bedded clay + silt; some till?; transition zone; "till" 
probably pebble dropstones 

Lake clay, mod. to slightly calc., thinly bedded; 
bed of silty clay, highly calc., 5Y5/1 at so•, but 
mostly very clayey, no sand grains noticeable, shiny; 
thinly bedded w/lighter + darker beds; till "pod" 
at about 55.5' is full of carb. grains and sandy; 
probably fell from ice 

Lake clay, mod. calc.; somewhat lighter than above, 
more silty? 

Mostly clay, but thin beds of silt, mod. calc; fine 
sand beds interbedded w/clay in last few inches 

clay 

clay + 
silt loam 

silt loam 

clay loam 
to clay 

clay 

.. 

clay 

clay 

clay 

II 

I 

Munsell 
color 

1 OYR3/1 

2.5Y5/3 

2 .. SYS/3 

18 

5Y5/1 + 
2 .. SYS/3 

2., SYS/4 + 
5Y6/2 

2 .. 5Y5/3 
to 

2 .. 5Y4/3-2 

2.5Y4/1 
by 16' 

2 .. 5Y4/1 

5Y4/1 

II 

5Y5/1 

II 



OB-107 (continued) 

Rainy Lobe 

63.5 65 Fine to med. sand, very slightly calc. 

65 80 Med. sand 

80 83 Med. to coarse sand 

83 89 Coarse sand; coarse to very coarse by 86'; very 
slightly calc. 

89 97 Med. sand, very slightly calc.; some coarse sand; gray 

97 102 Coarse sand, gray 

1 02 11 5 Med. sand, noncalc.; very uniform; not much coarse; gray 

11 5 11 7 Coarse sand, gray 
I 

11 7 121 Med. to coarse sand, gray 

1 21 132 Fine to med. sand, gray 

1 32 138 Med. sand, gray 

.1 38 142 Fine to med. sand, gray 

1 42 Bedrock 

APPENDIX 8-2. 

Depth (feet) 

sand 2.SYS/1 From To 

II -- 0 

II --
II -- 4 

II -- 4 6.5 

II -- 6 .. 5 7.8 

II --
II --

7. 8 10 
II --
II -- 10 12 

II --
12 76 

II --

76 79 

79 83 

83 84 

84 90 .. 5 

90.5 93 

93 96 

96 99 
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OB-108 
NW1/4NE1/4 sec. 16, T. 69 N., R. 24 W. 

Surface elev. 1118 + 5 ft. 

Geological Description 

Fill: organics & sandy loam full of carb. pebbles 

St. Louis Sublobe 

Several inches of med. sand then silt, clayey, non
calc., to silt; has some very fine sand 

Fe stained, silty clay; very slightly calc. 

Inch or so of med. sand on top, then silt loam below, 
as in sequence above; by 7' silty clay again, only 
very slightly calc. at most 

Basically clay but seems to have little sand; no 
pebbles, mod. calc. 

Clay; obscure bedding, number of large secondary carb. 
nodules; mottled, calc. 

Very clayey till; med. carb. pebble at top; some carb. 
pebbles but ver¥ clayey, mottled, banded to about 15', 
then unoxidized; occ. med. to large carb. pebbles, few 
crystalline, but generally small; seems to be silt bed 
few inches thick above unoxidized till; calc., have not 
noted any shale; good horizontal jointing by 40' or so 

Silty med. to coarse sand to 77' then layers of clay and 
sand; some small pebbles, carb.-rich sand 

Silty med. to coarse sand as above 

Sand as above & clay layers (till layers?) 

Till as from 12' to 76'; very clayey; pebbles mostly 
carb.; calc. 

Lake clay, slightly darker than above, shiny; mod. 
calc; 92' to 92.5' some grains; rest is lake clay 

Rainy Lobe 

Laminated clay, slightly calc.; silt in last 6 11 or so 
is SYS/1 and slightly calc. 

Med. sand; silt bed in first few inches; coarse sand in 
last 6 11 

Logged 1/22/86 

Texture Munsell 
color 

silt loam 2.SYS/2 
5/3 by 2' 

silty clay 5Y5/2 

sand to 
silty 
clay 

2. SYS/3 
silt 
2.SYS/2 
clay 

silty clay 2.5Y5/3 
to clay 

clay 

clay 

sand -
& clay -

sand 

clay 

clay 

II 

sand 

2 .. 5Y5/2 

2. 5Y4/1 
by 15' 

2. 5Y5/2-1 
5Y4/1 

2.5Y4/1 

5Y4/1 -3/1 

II 
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OB-108 (continued) 

99 100.5 

1 oo. 5 103 

1 03 116 

11 6 11 7 

11 7 11 8 

11 8 123 

123 124 

124 126 

126 131,. 5 

1 31 .. 5 

Silty very fine to fine sand; possibly some silt beds; 
coarse pebbly sand in basal 1" to 2 11

; slightly calc. 

Loamy pebbly sandy till for 6" or so, then seems 
cleaner; slightly calc.; sand or somewhat washed till 
to about 103'; contains some pebbles, cobbles; very 
slightly to noncalc. 

Loamy sandy till; several cobbles (dk metamorphics); 
sandy loam at top; slightly to very sliqhtly calc.; 
by 110', cobbly pebbly sandy till, cobbles mostly are 
dark to gneissic; large cobble at 114.5' 

Primarily med. sand, dirty; start of new day so may not 
be good sample 

Dirty sand & gravel; a lot of darks; not sure if till 

Cobbly gravelly till 

Cobble zone; dk metamorphics to gneissic 

Typical Rainy till; gravelly, slightly calc. 

Coarse sand & gravel, large pebbles, lot of darks & 
granites. Cobbly sandy gravel from 128', including 
some large cobbles 

Bedrock--gneissic 

APPENDIX 8-2. 

loamy sand I 5 Y 4/1 

loamy sandl5Y5/1 
to sand 

loamy 
sand 

sand 

gravelly 
sand 

loamy sand 

loamy sand 

gravelly 
sand to 
gravel 

SYS/1 

Ii 

II 

II 

II 

--

I 
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Depth (Feet) 
From To 

0 38 

38 39 .. 5 

39 .. 5 44 

44 45 

----
45 

OB-109 
SE1/4SE1/4sec. 16, T. 69 N .. , R. 23 W. 

Surface elev. 1155 + 5 ft. 

Geological Description 

Thin organics on top 

St. Louis Sublobe 

Extremely clayey till; slightly calc. near top. Dolomite 
grains by 1.5'; few pebbles above that; pebbles+ grains 
(mostly carb.) are rare, but enough to be till; calc. to 
mod. calc. by 2 1

, hard, stiff; much mottling from 12.5', 
yellower w/gray streaks: Mn stains? Fe stains; gypsum 
crystals associated w/gray mottles; carb. cobble at 17'; 
calc. by 17', almost all grains are carb.; last sign of 
staining gone by 24'; shale pebble at 21', only one noted 
in hole; oxidation zone 2 11 to 3 11 wide ( 2. SYS/3) at 26'; 
small granitic cobble at 27'--seemed few more crystalline 
pebbles below, but still very clayey; quite calc. by 26'; 
pebble content seems even less from about 27.5 1 --very few 
until about 33.5', mostly only sand+ small pebbles 

Sandy zone of same (?) till; lots of carb. grains; 
crumbly, apparently no bedding; calc. 

Till as above; very clayey w/mostly carb. pebbles 

Till as above; calc. sandy loam beds, probably inclu
sions, but basically same till to bedrock; few more 
pebbles at base 

Bedrock 

Logged 1 /22/86 

Texture 

clay 

loam 

clay 

clay 
minor 
sandy loam 

I 

Munsell 
color 

1 OY.RS/3 
2.5Y5/3 
by 1.s• 
2.SYS/2 
by 2 .. s• 
4/2 by 5' 
2.5Y5/3 
by 12.5 
+ mottles 
of 1 OYRS/3 
+ NS/O 
2.5Y4/1 by 
21' 

2. SYS/1 

2 .. 5Y4/1 

II 



>epth (feet) 
From To 

0 

2 

2 3 

3 5 

5 12 

1 2 25 

25 33 

33 37.5 

37.5 42 

42 45 

45 50 

so 52 

52 54 

54 

APPENDIX 8-2. 

OB-110 Logged 1/16/86 
NW1/4SE1/4 sec. 12, T. 68 N., R. 24 w. 

Surface elev. 1155 + 5 ft. 

Geological Description Texture Munsell 
color 

Organic clay loam clay loam 

St. Louis Sublobe 

Clayey lake sedirnent--apparently few grains; carb. could 
be leached; noncalc. 

Clay--apparently lake sediments, slightly calc., no grains 
noted 

Clay till w/thin clay beds (2.5YS/1 )--flow till?; mod. 
calc.; pebbles mostly carb.; fair amount of sand in clay, 
noted little shale 

Clay till as above, but apparently no moreiclay beds; 
pebbles as above; calc. from 10'; quite clayey but is 
till 

As above, but fair amount of granitic pebbles; carb. still 
dominant 

Possibly slightly more clayey till, calc.; several med. 
pebbles at 29'; large granite pebble at about 33 1 

Apparently lake clay; shiny, more clayey than above but 
still fair amount of grains, some pebbles; grains appear 
to be in groups; clay breaks differently than till above; 
moq. calc. 

Rainy Lobe 

Lake sediment, good bedding, only very few grains; slightly 
calc.; few silt laminae below 41'; fine sand partings in 
last few inches, few pebbles 

Cobbly gravelly loamy sandy till, slightly calc. 

Sandy loam--only small pebbles--could all be sluff 

Cobbly gravelly sandy loam till, slightly calc. ; noted a 
few carb. grains 

Bedrock or regolith--possibly reworked or powdered 

Bedrock 

II II 

clay 

clay 

clay 

" 

II 

II 

II 

loamy sand 

sandy loam 

sandy loam 

1 OYR3/1 

2.5Y5/2 

2.5Y5/3 

II 

2.5Y5/2 
by 7' 

2.5Y4/1 
by 16' 

II 

5Y4/1 

" 

5Y5/1 

5Y5/1 

5Y5/1 
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OB-202 
SE1/4sw1/4 sec. 16, T. 63 N., R. 23 w. 

Surface elev. 1338 + 5 ft. 

•epth (feet) Geological Description 
From 

0 

o.5 

4 

8 

12. 5 

14 

16 

21 

26 

29 

33 

38 

42. 5 

To 

St. Louis Sublobe 

o.s Lake sediment; noncalc., no pebbles, no bedding 

4 Till; small pebbles common: dolomite, few darks, few red 
granites: highly calc.; no large pebbles 

8 As above; a few larger pebbles, mottled gray, Fe 
staining, highly calc.; noted one shale pebble 

12.5 As above, but color change and calc. by about 10' 

14 Stiff clay; a few large carb. pebbles; most pebbles 
are carb.; thin oxidized silt layer, a few Fe stains, 
highly calc.; couple shale pebbles 

16 Core disturbed, softer than above 

21 Till as above clay; granite pebble and carb. pebbles; 
2.SY4/2 from 20' 

26 As above, but stiffer from 21'-22'; lignite, shale 
pebbles 

29 As above; several large carb. pebbles; horizontal joints 
closely spaced; dark pebbles, gneissic pebbles. Texture 
could range to clay loam for this till 

33 As above; shale and carb. pebbles 

38 As above; large chert pebble, granite cobble; not as 
stiff as above; calc. 

42.5 As above; shale grains 

51 Sandy loam till - very calc.; dirty sand parting at 45', 
large pebble also; below parting have loam till and sandy 
loam till, and loamy sand parting at 47.5'; loam till 
below black cobble at 48 1 ; much carb. in till, generally 
more pebbly than intervals above 

Texture 

clay 

II 

II 

II 

II 

II 

II 

II 

II 

II 

clay 
loam 

II 

Logged 1/13/86 

Munsell 
color 

5Y5/2 

mottled 
5Y5/3 
2. 5Y5/3 
by 2' 

II 

2.5Y4/2 + 
4/1 by 10' 

2. 5Y4/1 

mottled 
2. 5Y4/2 

mottled 
2.5Y4/2 + 
4/3 

2.,5Y4/2 

2. 5Y4/1 
from 26.5' 

II 

II 

II 

sandy loam 2.5Y4/2 
+ loam 
little 
loamy 
sand 

2. SY 4/1 
from 47.5' 
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IB-202 (continued) 

51 

58.5 

65 .. 5 

68 

69 .. 5 

73 .. 5 

78 .. 5 

80 

83 

86 

86. 5 

87.5 

90 

93 

58.~Clayey till; gradational contact, still some pebbles, not 
stiff; calc., more clayey than any of above intervals 

65.51As above, soft; shale grain, carb. grains; till could 
range to silty clay as appears to have fair amount of 
silt; lignite grain 

68 I Soft, more grit in till, possibly to silty clay loam; 
dolomite cobble about 67'; loam by 67.5' 

69.5,Mush - very soft loamy texture, not many pebbles, very 
wet 

Rainy Lobe 

73.5,Very sandy till; lighter color, slightly calc.; dk meta-
morphic cobble at 72.5'; dk pebbles; noted one small carb. 
grain; ranges from sandy loam to loamy sand 

78.SIMoist till, slightly less sandy than above; concretion at 
74' is 2.SYS/1 , slightly calc., not very hard; little 
more sandy from 75.5'; also seems dryer from 75.5'; more 
pebbles from 76.5'. Some Fe staining, could be post
coring; dk pebbles common 

80 INoncalc. sandy till; cobbles of schist with pyrite common 

83 I Sample has dried out, otherwise as above; another dk 
cobble; fines are prob. mostly silt "rock flour" 

86 I Sandy loam till, may range to loamy sand; quartz vein and 
schist cobble at 83', lot of dk pebbles; rotten granite 
at 85.5', dk cobble at 85' 

86.51Silty, pebbly, coarse sand lens 6"-10" thick 

87.SISandy loam till; granite cobble, large slate pebble 

90 I Sandy till, noncalc.; fair amount of granitic pebbles, 
some dk pebbles; couple small granitic to gneissic cobbles 

93 IAs above, rocky from 92'; dk cobbles, also granitic 

98 !Seems coarser from about 92', more gravel and cobbles: 
gneissic cobble at 97.5', pegmatitic cobble at 97' 

APPENDIX 8-2. 

clay 

.. 

I clay 
loam 

I loam 

I very 
sandy 
loam 

sandy 
loam 

sandy 
loam to 
loamy 
sand 

" 

sandy 
loam 

loamy 
sand 

very sandy 
loam 

II 

II 

II 

II 

II 

I 
II 

I 

II 

I 2 .. 5Y5/1 

2. 5Y4/1 
ranges to 
4/2 
2 .. 5Y4/1 -
5/1 by 
75.5' 

2 .. 5Y4/1 -
4/2 

II 

2. 5Y4-5/1 

2.5Y5/2 

II 

2. 5Y5/1 

II 

II 
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I 

I 

I 

I 
I 

I 

iB-202 (continued) 

98 104 !Seems a little more sandy; noncalc.; fairly rocky; large 
gneissic cobble at 100 1 

104 105.51Fine to coarse sand; post-sampling oxidation; noncalc.; 
trace fine gravel; fining-upward sequence 

105.5 107.51Loamy sand till; some pebbles, noncalc. 

107" 5 

110 

1 11 

118 .. 5 

119. 5 

122 

122 .. 5 

110 IAs above, but not as many pebbles, not as rocky; rich in 
sand; dk metamorphic cobble at top 

111 IAs above, but more pebbles 

118.SISand seam at top, then as above, noncalc.; many coarse 
granite and dk metamorphic pebbles, red granite pebble at 
114', small chert or carb. pebble at 111.5', granitic 
cobble at 116' 

119.5,Less than 1 1 of fine to coarse sand; fairly clean lens 
8 11 -10 11 thick 

122 'Sandy till; some pebbles, cobbles 

122.SIRocky sandy till 

I 

I Bedrock 

loamy 
sand 

sand 

loamy 
sand 

II 

II 

II 

I sand 

I sandy 
loam 

I gravelly 
sandy 

I loam 

II 

gray 

2., 5Y5/1 ... 
6/1 

II 

II 

2 .. SYS/1 

I 2 .. 5Y6/2 

I 2. 5Y4/1 

I " 



OB-204 
SE1/4SE1/4 sec. 17, T. 63 N., R. 22 W. 

Surface elev. 1289 + 5 ft. 

1epth (feet) Geological Description 
From To 

0 

4 

7 

11 

16 

23 

27.5 

30.5 

33 

36 

38 

41 

1 Leaf litter, organics, little peat at base 

St. Louis Sublobe 

4 Lake clay; calc., wet; couple dolomite grains at 2.5' 

7 Lake clay; calc., few small wood fragments; peat parting at 
5.5', could be out of place; little secondary carb. at 6 1 

11 Laminated, slightly mottled clay with laminae of lighter 
colored fines 

16 Clayey till; sand floating in fine matrix; calp., no lami
nations; still only small pebbles, mostly dolomite 

23 As above, very clayey; few pebbles present are small; 
calc.; horizontal breaks in core 

27.5 As above; picking up more pebbles by 25'; still very 
clayey; one large dolomite pebble noted, most pebbles are 
carb.; rip up clasts, band of sandy silt at base 

30.5 Lake clay; laminated; very few grains toward top, then 
none; calc. 

33 Start noticing a few grains and small pebbles; seems too 
clayey for till 

36 Slightly darker gray clay; some laminations, very few 
grains; seems more clayey, thus the darker color in top 
few inches - 2.5Y3/1; very thin carb. laminae along 
bedding planes 

38 Very sticky, shiny clay, very fine, mod. calc.; no grains 
noted 

41 As above, but start noticing some grains, chiefly dolomite; 
still sticky, much clay, little silt 

44 As above, but no grains noted until about 42.5' where thin 
area of concentrated grains; otherwise massive clay with 
obscure laminations 

- - -

APPENDIX B-2. 

Texture 

clay 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Logged 1/14/86 

Munsell 
color 

2. SYS/3 

2. 5Y6/2 

5Y4/1 by 
6' mottled 
2. 5Y4/2-
4/3 

II 

2. 5Y4/2-1 
from 21 9 

2. 5Y4/1 

II 

II 

II 

II 

II 
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'B-204 (continued) 

44 

50 

54 

60.5 

64 

65 

69 

73 

79 

80 

82 

83 

85 

a.a 

50 A very few grains toward top then very massive clay; has 
bedding but texture doesn't appear to vary; no grains 
noted; one carb. granule toward bottom 

54 Massive lake clay; only a very few sand grains noted; 
calc. 

60.5 Lake clay; massive, no grains noted; calc. 

64 Pebble line then a more gritty clay for a few inches, then 
massive shiny clay to about 61.5' where gets somewhat 
gritty, matrix is more silty; probably closer to source; 
fair amount of sand grains; noted couple dolomite pebbles; 
could possibly be "flow till" 

65 Silty lake deposit; clay is more silty than above 

69 Clayey till; some grains; carb. and dk "slate" pebbles; 
large granite pebble at 66.5', large carb. pebble at 68'; 
some zones are more silty; ranges to clay loam or silty 
clay loam; 7.5YR6/3 noncalc. clay bleb about 67.5' 

clay 

II 

II 

II 

II 

clay -
clay 
loam 

73 As above, clayey till; seems less carb. than first clayey clay 
till; more granitic and dk mafic pebbles; mod. calc., 
slightly calc. by 71' 

79 Clayey till as above; small cobble at 74.5' is bluish with " 
much sulfide; other pebbles nearby; large carb. and granite 
pebbles from 76'-78'; mod. to slightly calc.; last 6" more 
pebbly, gradational 

80 Transition zone; mostly noncalc.; greenish sandy loam with sandy 
inclusions of slightly calc. clayey till with carb. grains; loam 
could be some loamy sand at base (non-till) 

Rainy Lobe 

82 Sandy loam till; several large pebbles, cobbles; noncalc. 

83 Coarse cobbly loamy sand till; mostly dk but some gneissic 
pebbles; little sand at base is 7.5Y5/2; till color from 
ground-up rocks 

85 Poor sample; mostly clayey till from above; stuck in 
barrel? 

87 Coarse loamy sand till with some cobbles; mostly dk schist 
pebbles; noncalc.; lighter colored sand inclusions 

II 

loamy 
sand 

" 

II 

2. 5Y4/1 

II 

2.SY4/1 
5Y5/1 by 
56' 

5Y5/1 

5Y5/1 

5Y4/1 

5Y5/1 

II 

2 .. 5GY4/1-
5/1 

II 

5GY4/1 

" 

" 
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•B-204 (continued) 

87 

95 

95 I As above; many phyllitic to schistose dk cobbles with 
much sulfideu some zones coarser than others 

Bedrock, schistu fine 

APPENDIX 8-2. 

loamy 
sand 

7 .. SYS/2 + 
1 

294 

Depth (feet) 
From To 

0 0.5 

Oo5 2. 5 

2. 5 3 .. 0 

3.0 20 

20 29 

2 9 30. 5 

3005 32.5 

3 2. 5 37 

37 63 

OB-206 
sw1/4sw1/4 sec. 22, T. 63 N., R. 21 w .. 

Surface elev. 1301 + 5 ft. 

Geological Description 

Organic--peat, black 

St. Louis Sublobe 

Silty clay--seems to have some grit; noncalc. 

Silty very fine to fine sand 

Clay; mottled and some obscure laminae from 4'; 
calc. by 4'; well-developed thin laminations 
recognizable by 5'; seems to be mostly clay w/lesser 
or greater amounts of silt, could range to silty clay; 
noted first dropstone carba pebble at 12.5' w/several 
carb. grains nearby; granite pebble at 14.5'; lamina
tions not as obvious from 12', 'but still present 

Varved clay and silt, about 1:1 ratio to start, then 
silt becomes dominant w/depth; large carb. pebble at 
26°, 1 11 to 2" of sandy loam till? just below pebble; 
few other pebbles at about 27' in varved clay + silt; 
ace@ carb. grains below 

Laminations not as regular; silty clay, clay, clayey 
silt+ silt; carb. dropstones at 30.5' 

Mostly silty clay; s ev·eral pebbles; small gneissic 
cobble at about 32'; some dk-gray clay beds below 

Silty clay till (?); sand peppered in clay; seems more 
silty than other St. Louis tills; calc.; a few large 
pebbles; more clayey w/depth 

By 37 1 or so seems more clayey, less grit; still occ. 
large pebbles; other grains; difficult to pick exact 
contact, if any; still could be very clayey till as no 
obvious bedding; calc.; couple large pebbles at 42'; if 
is till is exceptionally clayey; if is lake clay is 
massive w/many dropstones; breaks in horizontal joints; 
granitic cobble at 48'; few other small carb. pebbles; 
shale pebble at 53', other pebbles in vicinity; seems a 
little more silty from 54 1 to 55.5', looks little more 
like till; more silty again from 56.5'; sandy zone 60' 
to 60.5° (clay loam) has small dk cobble at base 

Logged 1 /23/86 

Texture 

silty clay 

loamy sand 

clay 

clay 
+ silt 

clay to 
silt 

silty clay 

silty clay 
to 

silty clay 
loam 

clay 

Munsell 
color 

1 OYRS/2 
to 1 1 

then 
5Y5/2 

5Y5/3 

2@ 5Y4/1 
by 9 1 

5Y4/1-clay 
5/1 -silt 

5Y5/1 
+ 4/1 

SY5/1 to 
5Y4/1 

5Y5/2-1 

SYS/1-4/1 



OB-206 (continued) 

63 65 

65 75 

7 5 82. 5 

82 .. 5 94 

94 94.5 

94 .. 5 100 

100 101. 5 

1 01 .. 5 1 03 

103 107.5 

107.5 108 

108 

More silty than above; silt; contact fairly abrupt; 
large granite pebble at 65', others present; calc. 

Sample not retrieved; only little sticky clay; probably 
silt to fine sand 

Top few inches mainly silt, then grades to silty till; 
appears same as 32.5'-37', but more sand+ pebbles; 
more sandy w/depth; mod. calc. to calc.; quite gravelly 
at 79.5' to 81.5' including small cobble and some large 
carb. pebbles, large dk pebble at 81.5' 

Lake clay; granite pebble, other grains at 85', other
wise smooth clay; could have some obscure bedding; some 
definite bedding by 87': very rare grains; calc.; small 
dk cobble at 92'; large pebble below 

Dk-gray laminated clay, more "pure" than above 

Rainy Lobe 

Clay, greenish slightly calc., w/reddish bed (non-calc.) 
near top--5YR5/3-2 or 7.5YRS/3-2 

Silt mainly; slightly calc. 

Very fine sand+ very fine silty sand + silt (?); 
thinly laminated 

Fine to medium sand 

L~st 6 11 at most a greenish gravelly sandy till?; 
slightly calc., compact 

Bedrock 

APPENDIX 8-2. 

silt loam 

silty clay 
loam to 
sandy clay 
loam by 
79.5' 

clay 

clay 

clay 

silt 

loamy sand 
+ sand 

sand 

loamy sand 

5Y5/1 

SYS/1 -4/ 

II 

5Y4/1 

5Y5/1 

10Y5/2 

295 

epth (feet) 
From To 

0 68.5 

68.5 70.S 

70.,5 71 .. 3 

71 .. 3 71 .. 6 

71.6 78 .. 5 

78.5 84 

84 88.5 

OB-207 
NE1/4NE1/4 sec. 16, T. 62 N., R. 21 W. 

Surface elev. 1283 + 5 ft. 

Geological Description 

Few inches of black loam on top 

St. Louis Sublobe 

Lake clay, calc., from below loam; some obscure bedding or 
banding evident by 5'; 11 dry11

, no grains noted; extremely 
hard to split; generally massive, few laminae noted from 
30' to 31'; very few grains noted below 28', granite 
pebble at 34', carb. pebble at 40', few other grains but 
clearly lake sediment. Two carb. pebbles at 47.5 1

, 51.5'; 
sand grain every foot or so, exceptionally rare; darker 
clay bed 1/2 11 thick at 57., 5' and others about 1' above & 

below, but no regular alternation apparent; pebble at 
64.5', also inch or so band of gritty clay containing fair 
amount of fine sand 

Dk-gray clay, less silty than above; few dropstones, 
appears laminated; mod. calc. 

Rainy Lobe 

Lt-greenish clay; vague bedding, slightly calc. 

Reddish + greenish clay, only a few recognizable (non
calc.) red beds which seem to fade w/depth, less distin
guishable; texture seems about same between red & green 
beds 

Greenish clay; possibly little more silty than above; 
noncalc.; laminated, but not obviously; silt by 78' if 
not sooner 

Laminated silt+ clay--probably are true varves; silt 
about twice as thick as clay but ranges from 1:1 to 3:1; 
noncalc.; noted one dropstone 

Varves less distinct; still some clay laminae, but 
mostly silt; can feel clay better than see it; noncalc.; 
seems to be coarsening downward to very fine sandy silt 

Logged 1/22/86 

Texture 

clay 

clay 

clay 

II 

silty 
clay 
to silt 

silt to 
clay 

silt, 
minor 
clay to 

Munsell 
color 

2.5Y5/3 
2.5Y6/3 
by 4' 
2. 5Y5/2 
by 8' 
may range 
to 6/2 in 

places 
2.5Y4/2 by 
24' 
2 .. 5Y4/1 by 
25' 
5Y4/1 by 
56'--prob
ably 
sooner 

5Y4-3/1 

-

SYS/1-2 

SYRS/3 
to 

7.5YRS/3 

5Y5/2 
7.SYS/2 
by 73' 

7.SYS/2 

" 

silt loam 
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OB-207 (continued) 

88.5 91.5 

91 • 5 93. 5 

93.S 97 .. 5 

97 .. 5 104 .. 5 

1 04. 5 1 07 

107 108 

1 08 

Fine to very fine sand, quartz-rich; appears laminated 
with silty sand beds; large granite pebble at 89.5'; 
med. sand bed at 91' coarsens in last few inches, grades 
to underlying unit 

Loamy gravelly sandy till, sharp basal contact; slightly 
calc., compact; fairly certain is till 

Very coarse sand to 94 1
; then silty fine sand few inches 

thick, underlain by coarse sand; med. sand by 95 1 ; silty 
in last few inches 

Gravelly sandy till; fair amount of fines; compact; 
slightly calc.; drilled through large cobble at 102'; 
not many big rocks, however 

Very cobbly till?--probably mostly reworked bedrock; 
slightly to mod. calc. 

Coarse gravelly sand--prob. mostly reworked bedrock 

Bedrock 

APPENDIX 8-2. 

sand to 
loamy 
sand 

loamy 
sand 

sand 

loamy 
sand 

ii 

gravelly 
sand 

SYS/2-1 

7 .. SYS/2-1 

5GY4/1 to 
7. 5Y5/2 
by 100 ft. 

II 
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OB-208 
SE1j4sw1/4 sec. 27, T. 62 N., R. 20 w. 

Surface elev. 1298 + 5 ft. 

1epth (feet) Geological Description 
From 

0 

o .. 5 

LS 

2 .. 5 

1 0 

10.s 

12 .. 5 

14 

16 

17 

20 .. 5 

24 

To 

O.SIFew inches of organic debris over granite cobble; may be 
fill 

Rainy Lobe 

1 .. SISilt, noncalc .. ; (loess?) 

2.SISilt, noncalc.; (loess?); close to 7.5YR4/6; sharp basal 
contact 

10 !Sand, fine to very fine; silty zones; noncalc. 

10.SIVery fine sand; abrupt contacts above and below 

12 .. SIFine sand, noncalc.; very abrupt contact at base 

14 !Poorly sorted gravelly sand; large pebbles to small 
cobbles (mostly dk metamorphics) and fine to coarse sand; 
few small pebbles; noncalc. 

16 lwet fine sand 

17 IWet coarse sand with fine pebbles; abrupt contact with 
above 

20.SISilty fine to coarse sand, pebbly with several large 
pebbles; poorly sorted 

24 !Clean pebbly, med. to coarse sand; abrupt contact; many 
schist pebbles; all grains are Rainy lobe; no dolomite 

25 !Silty pebbly fine to coarse sand; abrupt contacts 

25 25.SIFine sand 

25 .. 5 

28 

30 

32 

28 !Clean, coarse, gravelly sand with silty zones; coarser 
pebbles 27'-28' 

30 !Mostly fine sand, some pebbles 

32 !Fine sand 

36 !Fine to med. sand 

36 38.SIFine sand 

Texture 

silt loam 

II 

sand 

II 

tu 

gravelly 
sand 

sand 

81 

II 

Ii 

II 

I! 

II 

81 

II 

II 

II 

Logged 1 /1 4/8 6 

Munsell 
color 

2 .. 5Y6/3 

10YR4/6 

1 OYRS/3 
2 .. 5Y6/2 
by 8 1 

1 OYR5/3 

2 .. 5Y6/2 

2 .. 5Y6/3 

2e5Y6/4 

2 .. 5Y6/3 

--

--
2 .. 5Y5/3 

--

--
--

2.5Y6/3 

2. 5Y6/1 



)B-208 (continued) 

38.5 47 Fine to med. sand 

47 50 Mostly fine sand 

50 50.1 Laminated silt and clay (2.5Y3/1 ); noncalc. 

50.1 52 Fine sand, noncalc. 

52 62,.5 Fine sand, some med. sand; abrupt basal contact; small 
clay clasts at 54', 58' 

62.5 64 Very fine sandy silt' 

64 64 .. 5 Very fine sand 

64 .. 5 67 .. 2 Fine sand, noncalc. 

67.2 67.3 Laminated silt and clay 

67.3 67 .. 9 Fine sand 

67 .. 9 68.5 Laminated silt and clay and fine sand 

68.5 71 Fine sand; no med. or coarser sand 

71 

73 

75 

75.5 

76 

79 

82 

82.5 

84 

73 Laminated sandy silt, minor clay, and very fine silty 
sand; pebble at 72.5' 

75 Clean, very fine sand 

75.5 Mostly clay; laminated 

76 Very wet fine sand 

79 Silt loam, very wet, clay to very fine sand; noncalc.; 
sample is mushy, so hard to tell if laminated 

82 Fine silty sand 

82. 5 Silty clay 

84 Silty fine sand 

84.5 Very fine sand with clay laminae 

APPENDIX 8-2. 

sand 

II 

silt & 

clay 

sand 

II 

2. 5Y6/1 

II 

2. 5Y3/1 + 
2.5Y5/2 

2. 5Y6/1 

II 

silt loam 2.SYS/1 

sand 

II 

silt & 

clay 

SQ.nd 

silt, 
clay, 
sand 

loam, 
loamy 
sand, 
clay 

sand 

clay 

sand 

silt 
loam 

sand 

clay 

sand 

II 

II 

II 

5Y4/1 
for clay 

5Y4/1 
for clay 

2. 5Y8/1 
dry 

5Y4/1 

5Y5/1 

II 

5Y4/1 

297 

)B-208 (continued) 

84.5 

85 .. 5 

88 

92.5 

85.5 Clean very fine sand 

88 Obscurely bedded silt and clay; clay layers are minor 

92.5 Very fine sand, quick; clay beds at 89.5', 90.5' about 1" 
thick; clay parting at 92.5' 

93 Fine sand 

93 97 Very fine sand 

97 

1 03 

108 

113 

103 Coarse cobbly gravelly dirty sand till; granitic and 
dk metamorphic clasts 

108 Cobbles, gravel: gneiss, dk metamorphics, metavolcanics, 
schists; 1' gravelly sand toward bottom - washed till? 

113 Not much preserved; loamy till; noncalc.; could be 
Rainy till which incorporated underlying clay, soil 

Bedrock 

sand 

silt, 5Y5/2, 
clay 5Y4/1 

sand 

II 

II 

gravelly SYS/1 
sand 

gravel 

loam 2.5Y4/1 
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APPENDIX 8-2. 

OB-209 
NE1/4SEl/4 sec. 16, T. 63 N., R. 20 W. 

Logged 1 /1 5/86 B-209 (continued) 

Surface elev. 1346 + 5 fte 
Rainy Lobe 

1epth (feet) Geological Description Texture Munsell 
color From 

0 

4 

7 .. 5 

14 

11 

18 .. 5 

20 

22 

25 

28.5 

34 .. 5 

'lU 

Few inches of roots and organic clay 

St. Louis Sublobe 

4 IOnly 1' core recovered; organic-rich clay 

7.SIClay, calc.; thin silt beds lighter and more calc.; clay 
band from 5'-5 .. 5' is 2.5Y4/1; laminated by 5' 
(noticeable); bedding not as obvious6' 7'; some gley 
colors; by 7 1 pure clay beds are thin, more silty beds 
dominant 

14 IVarved clay as above; clayey silt about twice as thick as 
clay beds; noted weathered schist pebble at 13'. About 
2-3 varve couplets/inch; gley colors gone by 1005 9 

17 !Wet sticky core; mod. calc.; still appears to be laminated 
clays; carb. pebble 15', grain at 14' 

18.SIVery fine sandy silt, mod. calc.; clay bed(s) in middle, 
and toward bottom; obscure bedding, interbedded with clay 
toward base 

20 IDk-gray clay, slightly calc.; obscure bedding 

22 IVery thinly laminated slightly calc. clay and lighter 
colored clayey silt (more calc.); granite pebble at 
20.S' 

25 !Lake clay; appears more massive than above, but bedding is 
present 

28.51As above; very rare sand grains; bedding more distinct by 
27 1

; increasing silt from 28', 5 to 6 pebbles noted at 
28.5 1 

clay 

clay & 

silty 
clay loam 

Ii 

II 

silt 
loam 

clay 

II 

UI 

II 

2 .. 5Y4/1 

2 .. SY6/2 to 
2. 5Y5/2 -
5/3 

5Y5/2 
silt 
5Y4/2 
clay 

2 .. 5Y5/2 

5Y5/2 

5Y4/1 

18 

5Y4/1-2 

5Y4/1 

34.SISilty clay with beds of clay; slightly calc. to mod. 
calc.; a few silt laminae from 33' to 34 .. 5' 

silty I SY4/1 
clay & 

clay from 
28' 

39.SIClay, some bedding; pebble at 36.5'; somewhat more silt by jclay 
36', more distinct bedding from about 38'; mod. calc. 

.. 

298 

39.5 

52 

54 

55 

60 

67 

73 

74 

75 

76 

78 

82 

95 

97 

99.5 

102 

1 05 

52 IFine sand, noncalc.; much biotite mica in sand; some 
medium sand, which seems to increase downward 

54 !Med. to coarse sand; gravel toward bottom, also silt layer 
toward bottom; noncalc. 

55 

60 

67 

Interbedded med. to coarse sand and very fine silty sand 
(sandy silt) 

Dirty fine and med. sand 

Coarse sand, noncalc. Layer of large pebbles at 64' 
includes one small cobble; coarse to very coarse sand 
below pebbles 

13 !Coarse sand and gravel; very fine sand layer at 68', then 
coarse cobbly sand and gravel to about 71.5', where not 
quite as cobbly, but still quite gravelly 

74 !Fine sand 

75 ICobbly fine to med@ sand; poorly sorted 

76 Ivery fine to fine sand 

78 !Coarse sand fining upward to med. sand 

82 I Very coarse gravelly sand; gravel is dominated by dk 
metamorphics 

95 Ivery cobbly gravelly sand,, similar to 74'-75'; dirty, 
could be "washed 11 till as so poorly sorted; cobbles mostly 
dk metamorphics; much fine sand; 93'-94' better sorted, 
gravelly sand 

97 !Med. sand grading up to fine sand by 96' (fine to 96', 
then med., some coarse); sluff? 

99.SIGravelly fine sand; sluff? 

102 I Dirty sandy cobbles and gravel 

105 !Gravelly sandy loam till; apparently unwashed till, 
otherwise as above; boulder at base 

Bedrock, not sure if any regolith, possibly broken on top 

sand 

II 

sand & 
loamy sand 

sand 

" 

gravelly 
sand 

sand 

gravelly 
sand 

sand 

19 

gravelly 
sand 

II 

sand 

II 

gravel 

sandy 
loam 

5Y5/2-1 

SYS/1 

SYS/2 

l!tl 

5Y5/1 



1epth (feet) 
From To 

0 10 

1 0 12 .. 5 

12. 5 14 

14 16 

16 18 .. 5 

18. 5 21.5 

OB-210 
SW1/4SE1/4 sec. 25, T. 64 N., R. 21 w. 

Surface elev. 1367 + 5 ft. 

Geological Description 

Started in shallow ditch 

St. Louis Sublobe 

Clayey till; very few pebbles & grains, but too many for 
lake sediment; one large pebble at 2.5'. Carb. grains 
common but not dominant; secondary carb.' by 2 1 , calc. 
by 1.5'; gets more silty w/depth 

Silt to very fine sandy silt; abrupt contact; fewer 
grains ·than above 

Very fine sand 

Silty clay; wet; a few grains; mod. calc. , 

Very fine silty sand, few inches of transition at top; 
mod. calc. 

Unoxidized very fine silty sand; 5Y3/1 clay beds from 
about 20' are 1/2" or so thick 

Rainy Lobe 

APPENDIX 8-2. 

Logged 1/15/86 

Texture 

clay to 
silty 
clay 

silt loam 

sand 

Munsell 
color 

2.SYS/3 
2.5Y5/4 
by , • 
2.SYS/3 
by 4' 

2.SYS/3 

II 

silty clay II 

sand II 

II SYS/1 

21. 5 23 Clay, slightly calc.; silty clay by 22.5'; thinly bedded clay SY4/1 

23 

25 .. 5 

28 

28. 5 

29 

30 

36 

25.5 

28 

Silty clay & thin silt beds--not true varves?; "classic" 
varves by 24.5'; clay is pure, silt is pure 

Clayey silt to very fine· sand by 26'; a few sand grains 
noted in silt; very slightly calc. 

28.5 Fine sand 

29 Very fine sand 

30 Fine sand; a few pebbles 

36 Fine sand w/granules & pebbles, some are large; 
apparently poorly graded w/very fine to medium sand & 
gravel, but few intermediate clasts; no cobbles; could 
be till w/much fine sand; abundant dk metamorphic 
pebbles; compact 

40 Dense fine sand w/med. to coarse sand; few granules 

clay + 
silt 

silt loam 
to sand 

sand 

sand 

sand 

gravelly 
sand 

sand 

SY2/1-clay 
+ 

5Y6/1 -silt 

SYS/1 

SY6/1 

5Y5/1 

SYS/1 

299 

OB-210 (continued) 

40 43 

43 47 

47 48 

48 49 

49 

Pebbly fine to coarse sand; fewer pebbles from 41.5'; 
compact 

Fine sand, some coarse; coarsens w/depth; gravelly sand 
by 45' with med. gravel; compact 

Cobbly dirty sandy gravel--angular cobbles--could be 
till; 

Greenish rocky silt--could be broken rock or regolith or 
reworked regolith 

Bedrock 

sand 

II 

II 

sandy 
gravel 

5Y5/1 

II 

II 

II 

5GY5/1 
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OB-211 
NW1f4SE1/4 sec. 22, T. 64 N., R. 20 W. 

Surface elev. 1316 + 5 ft. 

>e pth ( feet) Geological Description 
From 

0 

o .. 5 

3 .. 5 

1 0 

12 

13. 5 

16 

1 a. s 

22 

25 

30 

32 .. 5 

To 

0.51Woody organic clay 

st .. Louis Sublobe 

3.51Gri root 1 noted one carb. 
at 3.0°; calc .. 

10 IAs above, gray color; roots at 8°, occ. sand 

12 !As above, mottled, iron stains; a few dolomite pebbles 
toward bottom1 calc. 

13. 5 
4" laminated 
silt 

for about 1 °0 then 
then clavev noncalc .. 

16 IClay, calc ; obscure thin beds, 
silt laminae (2e5Y6-7/1 ); 

surfaces; few thin 
calc .. from about 

15°; no grains noted; occ.. wood fragments 

18@51Clay; interbedded pure 
( calc"'); no 

(slightly calc"') and more 
:noted 

22 !Clayey silt with some clay beds which increase in number 
below 20.5°; slightly calce; no sand noted 

25 IAs above, clayey silt to siltu some 
calc.; all silt from 23° except 
and granite pebble at 24 1 

Rainy Lobe 

30 Ivery fine sand 

beds; mod .. 
layer 

32 .. SISilty clay loam and clay beds; last 6 11 or so was more a 
ail t loam whic;h contained one granule 

I 

34.SIVery fine sand, quick; laminated with 1 11 thick clay beds 
at 33.5 1 1 med. sand parting below clay then more very fine 
sand 
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Texture 

ii 

loam 

clay 

OU 

silty 
loam 

silt 

sand 

Logged 1 /14/86 

Huns ell 
color 

5Y5/3 

SY , some 
mottles to 
5Y5/2 
5/0 around 
roots at 
8-9' 

2 .. 5Y4/1 

5Y4/1 & 
5YS/1 

5Y5/1 

01 

silty clay,SY4/1 & 
loam 5/1 

sand 
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)B-211 (continued) 

34. 5 

36 

40 

41 

46 

52 

.. 
54 

54.,5 

56 

36 !Bedded silt loam and clay; slightly calc. 

40 !Gravelly loamy sand till; some cobbles noncalc. 

41 !Dirty gravelly sand till; lighter colored 

46 IGravellv loamy sand till; some cobbles; noncalc. 

52 IMore cobbly from 46' 

54 lseems to have a little more fines; still gravelly loamy 
sand till; hard, compact till when dried out 

54.SISilt and tillu noncalc. 

56 !Cobbly loamy sand till 

Bedrock 

silt loam 
& clay 

loamy 
sand 

sand to 
loamy 
sand 

2 .. 5Y5/1-
2 

loamy aandl2.5Y5/2-
1 

II II 

Ba &I 

II 5Y5/2 

II 5Y4/2 



OB-212 
SE1/4SE1/4 sec. 36, T. 63 N., R. 21 W. 

Surface elev. 1291 + 5 ft. 

>epth (feet) Geological Description 
From 

0 

4 

1 5 

25 

31 

35 

41 

45 

57 

59 

65 

To 

Top few inches woody black organic clay 

St. Louis Sublobe 

1 Clay; no grains noted; noncalc. 

4 Clay; calc.; carb. grains common; apparently lake sediment 

15 Clay; calc.; secondary carb.; traces of disturbed bedding; 
lacks sand grains; mottles end by 13'; noted few grains, 
one pebble about 11', very few grains below ' 

25 Stiff clay, difficult to split, "pure"; noted small gran
ule at 19'; mod. calc. by 20'; granite pebble at 20', few 
carb. grains below 

31 As above, clay with very rare sand grains; small dolomite 
pebble at 30'; mod. calc. 

35 As above, massive clay; dk pebble at 32', other grains 
very rare, few small dolomite pebbles; mod. calc. 

41 Massive clay as above; large granite pebble at about 
36.5'; more grains with depth? 'lhin 1/2" fine sandy silt 
parting at 40.5'; less calc. with depth? 

45 As above, slightly calc. by 43'; granite pebble and some 
carb. at 42.3'; other acc. grains; several pebbles at base 

57 Missing 9' of core; what is present is mostly soft clay, 
harder in last foot or so 

59 Lake clay, fairly soft; large granite pebble, small carb. 
pebble and grains toward top with few below 

65 Massive stiff clay, mod. calc.; several grains toward 
top; slightly more gritty parting at 64.5' 

71 Massive clay, not quite as stiff as above, slightly calc.; 
no grains noted 
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Texture 

clay 

II 

II 

II 

II 

II 

II 

" 

II 

II 

" 

II 

Logged 1/14/86 

Munsell 
color 

7. 5Y5/1 

2. 5Y5/4-5/ 
mottled 
gray 2.5Y 
5/2 by 1.5 
w/5/4 - 5/3 
mottles 

2.5Y4/1 
top 6 11 then 
5Y5/2 with 
2.5Y5/4 
mottles 

5Y4/1 

II 

II 

H 

II 

" 

II 

II 

II 

3 
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>B-212 (continued) 

71 

73.5 

74 

77 

80 

82 

84 

87 

97 

100 

104 

107 

73.5 As above, massive clay; lt-gray, calc., clayey silt 
parting at.72.5' 

Rainy Lobe 

74 Varved red noncalc. clay with gray clay 

77 Clay, lighter than above; slightly calc.; more silty than 
above; a few thin "red" beds from 76' 

80 Very slightly calc. clay, more silty than above; fairly 
soft 

82 Till, top 6 11 or so fairly clayey; sand loam till, gravel
ly, but no large pebbles or cobbles 

84 Sandy loam till as above, noncalc.; somewhat gravelly, 
few small cobbles 

87 Somewhat more gravelly than above 

97 As above; becomes more rocky with depth, seems somewhat 
"greener" 

100 More loamy than above, dense; still gravelly; could be 
transitional zone between two tills; noncalce; many 
granite pebbles 

clay 

II 

II 

II 

sand 
loam 

II 

" 

II 

sandy 
loam to 
loam 

104 Loamy gravelly till; oxidized color, noncalc.; rock types loam 
appear same as above; dense; many granite pebbles, 
cobbles; also (as compared to holes already seen) granite 
is abundant in sand fraction. More rocky from 101', pro-
bably cored boulder or several cobbles; basically reworked 
bedrock and regolith 

107 Crushed rock with zones of reddish to dark-green clayey 
regolith; upper part could be reworked by glacier (tran
sition zone) 

116 Bedrock, weathered 

5Y4/1 

5YR4/2 & 

2. 5Y4/1 

2. 5Y4/1 

5Y5/1 

5YS/2 

5Y4/2 

II 

5Y4/3 

2.5Y4/3 

2.5Y4/4 



APPENDIX 8-3. HP-41C PROGRAM FOR REFLECTION SEISMIC ALGORITHM APPENDIX B: HP-41C PROGRAM FOR REFRACTION SEISMIC ALGORITHM 

ll•LBt ·sEIS 12· s2 ·x· 103 I 153 GTO 01 Ol•LBL ·SEIS 11· 53 STO 05 103 "TD Y3 UD?· 152 CF 14 12 ·LABEL· SJ PROMPT 104 SQRT 154 GTO 04 02 "'LABEL" 54 SF 14 104 PROMPT 153 "STA " IJ PROftPT 54 Xt2 105 "DS=· lSS END 03 PROMPT 105 + 154 RCL 00 14 ·vu· 55 STO 07 106 ARCL X 
04 ·srn .. SStLBL 16 196 RCL 11 155 ARCL X IS PROt1PT 56 RCL 05 197 AYIEW 
05 PROMPT 56 FS? 15 107 - 156 AYIEM 96 STO 88 57 RCL 06 108 RCL 03 
96 srn ee 57 GTO 17 108 2 157 FS? 19 01 ·vs· SS • 199 X<=Y? 58 '"TD Y2 DD?° 109 I 158 GTO 15 08 PROt1PT 59 RCL 07 110 GTO 01 
97•LBL 15 59 PROt1PT 110 "DTD12=" 159 RCL 00 99 STO 81 68 - 111 GTO 03 XEQ "SEIS 12· 98 FS? 14 60 ·TD Y2 UD?" 111 ARCL X 160 RCL 12 18 + 61 4 LRSEL 09 GTO 16 61 PROMPT 112 AYIEM 161 X=Y? 11 RCL 81 62 I 112•LBL 04 SAMPLE 10 FS? 15 62 + 162 GTO 15 12 RCL 89 63 SQRT 113 RCL 03 RUH DS 
11 GTO 17 63 STO 07 · 113+LBL 21 163 FS? 16 13 - 64 ·ns=· 114 5 YU 789.8880 RUH 
12 ·w srn· 64 RCL 06 114 RCL 08 164 GTO 16 H XOY 6S ARCL X 115 + t,415.0000 RUH T 
13 PROt1PT 65 .. 115 -15 I 66 AYIEM 116 STO 93 .2685 RUH YS 
14 STO 12 66 2 116 1000 16S+LBL 23 16 SQRT 67 sro ea 117 GTO 06 6,000.0000 RUH x 

17 "XC" 68 RCL 03 xc 328.8980 RUH 15 "TT Y2?· 67 I 117 I 166 EHD 
18 PROt1PT 69 X>Y? 11BtLBL 96 32.3000 RUH DS=739.J230 16 PROt1PT 68 "DTDt=· 118 RCL 05 

Sf " 
TT VZ? .. 17 STO 06 69 RRCL X 119 * XEll ·ms 11 • 4Ut RIM 19 2 70 GTO 03 119 RCL 01 DU=12.6995 DS=739.1710 

UIBEL VI? 28 I 71 "'X<Y?" 120 I DS DS=739.8172 18 "Yt?· 78 AYIEM 120 RCL 05 S!ll1PLE 2,921.H RUH 
21 • 72 GTO 04 DS=738.8614 19 PROl'fPT 71 STO 08 121 RCL 19 RUH V2 m 121 RCL 02 650.0000 RUH STA 4,71>2.H RUH 22 STO 02 73 X=Y? 122 RCL 90 T DS=738.7037 28 STO 01 122 I 1.911 RUH vz Ul1 

21 ·v2 DD?'" 72+LBL 18 123 RSIH H STA ,,1'17.H RUii 23 ·DU=" 74 GTO 01 123 I • 2605 RUN DS=73S.5449 7.911 RUH JllP LM.'41 24 ARCL X 124 + x DS=7J8.J823 22 PROMPT 73 1000 124 cos TT VZ? TRUE V28'.m.1e 

23 STO 02 74 I 125 I 
~8.1111 RUH n V2 11111 25 AYIEW 7S•LBL 03 125 STO 94 328.0000 RUH DS=738.2185 VI? 7.H RUH 

76 RCL 03 126 RCL 03 DS=7J8.9526 24 I 75 RCL 01 126 "DEPTH Z2=· z.m.1111 Rtllf Tl VZ UD? DS=7J4.6557 
V2 m 4'·" Rtllf 26+LBL 01 77 5 127 RCL 01 . DS=7J4.8675 DS=737.8846 25 ASIH 76 * 127 ARCL X 4.762.t!fl RUii mt=Z.58 

27 "DS" 78 .. 128 $ DS 26 RCL 91 77 RCL 01 128 AYIEM V2 Ur? »EPTll ZM.73 DS=735.0762 6.m.IHI RUH VJ? 28 PROMPT 79 STO 93 129 RCL 02 DS=735.28Z1 27 "V2 UD?" 78 RCL 05 129 RCL 09 lll!P l2=Ull 15.168.18 RUM 
28 PROMPT 79 I 130 + TRUE \'2=5, 33'!.18 nm 29 STO 0J 80 GTO 05 130 RCL 09 DS=735.4850 n v2 m llUll R1ll4 JO RCL 81 131 * DS=735.6851 29 STO 93 80 RSIH 131 "Z1+Z2=" 7.89 RUH n nm 

31 I SHLBL 05 30 I 81 cos 132 ARCL X Tl YZ UD? 5-8.H Rtllf 132 + DS=73S.8824 46.H RUH Tll VJ UB? 32 RCL 92 82 RCL 01 133 RCL 04 DS=736.0770 31 ASIH 82 I 133 AYIEW llTD1•2.Sll llUt RUii 

SJ "DEPTH Zi=" 134 FS? 19 llEPTH ZM.73 JmlM'.l.H JJ RCL 99 83 I 134 I DS=736.2689 32 - STA 2.118 IEPTH 22=151.111 34 I 84 RCL 02 135 RCL 06 DS=736.4582 33 2 84 RRCL X 135 GTO 22 TD V2 m WZM59.74 
35 + 85 RCL 00 34 I 85 RVIEM 136 GTO 23 · 411.HI RUH STA 2.N 136 * DS=7J6.6449 Tll VZ UI? n v2 m J6 STO 04 86 I 137 RCL 97 · DS=736.8291 35 "DIP l2=· 86 STO 09 15.1111 llUff 41.M llUll 

IT!ll•J.58 U V2 UI? 37 RCL 9J 87 + 138 - DS=737. 0109 36 ARCL X 87 FS? 16 137tlBL 17 !IEPTH Zlnl2.22 15.M RUii 38 RCL 81 88 STO 04 139 4 DS=737.1993 37 AYIEM BB GTO 22 138 "DTDl" STA J.N llUl•l.5' 
UV? Bl? llEl'TH Zlal2.22 39 • 89 RCL 03 140 I DS=737.J673 38 STO 04 89 FS? 18 139 PROMPT UVl m 48 RCL 92 90 RCL 81 141 SQRT DS=737.5420 39 cos 90 GTO 20 140 STO 08 'UI llUll 

Sf ., Tll VJ UI? 41 RCL 88 91 * 142 '"DS=" DS=7J7.7144 40 RCL 92 91 FS? 17 141 GTO 18 XEll ·sm 11· IM.M llUll 
42 * 92 RCL 02 143 ARCL X DS=737.8846 41 * 92 GTO 19 uan llTlllM7.M 

SMl'LE llEflTH Z2>r IJJ, 92 43 + 93 RCL 89 144 AYIEW DS=738.0526 42 RCL 93 93 "Y3?" 142+LBL 20 llUll ZltZM4,,l4 
44 RCL 94 94 * 145 STO OB 43 * 94 PROl1PT 143 "DTD 12" STA STA J.M 

1.1111 RUM n V2 m 45 I 95 + 146 RCL 93 44 2 95 STO 10 144 PROl1PT NSTll 
46 srn es 96 RCL 94 DS = DEPTH SATURATED LAYER 96 mn \13?D 145 GTO 21 

7.M llUll 147 X<=Y? 45 * 97 I 148 GTO 84 DU = DEPTH UNSATURATED LAYER 46 RCL 03 97 PRO~PT T = ARRIVAL TIME IN SECONDS DD "' DOWN DIP 47•LBL 02 98 RCL 06 149 RCL ea 47 RCL 02 98 STO 11 l46+LBL 22 DTD1 • DELRV TIME LAVER ONE 48 ·r· 99 • 150 RCL 83 VS = VELOCITY SATURATED LAYER 
48 + 99 SF 17 147 1 DTD12 '"' DELRV TIME LAYERS ONE AND TWO 

STA .. STRTION 49 PR0f1PT 180 RCL 07 151 - VU = VELOCITY UNSATURATED LAYER 
49 I 148 ST+ 00 TT 111 TOTAL TI ME ·59 Xt2 101 - 152 ·X<=O?" X = SHOT TO GEOPHONE DISTANCE 

59 ·TRUE Y2= 0 100+LBL 19 149 RCL 09 UD .. UP DIP 
SI STO 96 182 • XC a CRITICAL DISTANCE Vl m VELOCITY LAYER ONE 

51 RRCL X UH '"TD Y3 DD?· 159 RCL 12 V2 • VELOCITY LAYER TWO 

52 AYIEW 102 PROMPT 151 X=Y? V3 m VELOCITY LAVER THREE 
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Appendix 9-1. A brief compilation of the regional geology of the 
Vermilion district. 

The Vermilion district, as exposed 30 to 60 miles along strike to the 
east of the Orr area, consists of a thick succession of subaqueous volcanic 
rocks and derivative sedimentary rocks formed during the interval 2750-2700 
~a ago (Sims, 1976). It is bordered on the south by the Giants Range 
batholith, on the north by the Vermilion Granitic Complex, and on the east 
by the Saganaga batholith. This greenstone belt is composed of a volcanic
sedimentary pile formed by the coalescence of distinct volcanic centers 
(see Schulz, 1980, for the volcanic evolution of this belt). The central 
portion contains two mafic volcanic units (Ely Greenstone and Newton Lake 
formation) with minor volcanogenic sedimentary rocks, whereas the eastern 
and western parts contain major portions of dacitic volcanic rocks and 
derivative graywackes (Lake Vermilion and Knife Lake formations). The 
literature has discussions on different geographic parts of the district 
(east, central, and west), so it is useful to note the spatial relations of 
the formations in each part. There are a number of intrusive and extrusive 
rocks (felsic to ultramafic) spatially associated with the Knife Lake Group 
which have not yet been assigned to that group or to any formation in the 
district (Green, 1982). Morey (1980) lists five distinct episodes of 
intrusive activity in the Vermilion district and adjacent areas: (1) 
synvolcanic rocks, including metadiabase and hypabyssal porphyries having a 
wide range in composition; (2) syntectonic granitic rocks of the Saganaga 
and Giants Range batholiths; (3) late- or post-tectonic syenitic rocks and 
related lamprophyres; (4) post-tectonic quartz monzonitic rocks of the 
Giants Range batholith and alkalic plutons such as the Linden pluton to the 
west of Tower; and (5) diabasic dikes of Middle Precambrian age and basalt 
dikes of Late Precambrian age. Several periods of folding accompanied the 
emplacement of the oldest plutonic rocks (Sims, 1976; Green and Schulz, 
1982; Sims and Southwick, 1980). In the western part of the district, two 
generations of folds have been identified (Sims, 1972, pp. 56-58; 
Ojakangas, Sims and Hooper, 1978). The supracrustal rocks were meta
morphosed to greenschist and locally to upper amphibolite f acies during the 
periods of folding and granite intrusion. Extensive faulting occurred 
during and following the late emplacement of monzonite and syenite into the 
supracrustal rocks (Sims, 1976). The metamorphic grade within the 
greenschist facies generally increases toward bounding granite masses or 
major faults (Morey, 1978). However, mineralogic zoning is not well 
developed in the supracrustal rocks, mainly because of differences in their 
bulk chemistry. Retrograde metamorphism is also widespread in the 
supracrustal rocks (op. cit.). The quartzofeldspathic rocks contain 
chlorite, muscovite, albite, quartz, and epidote, whereas the mafic rocks 
contain chlorite, calcite, tremolite or actinolite, epidote, and quartz. 
Relict augite and labradorite are common in the mafic rocks, as are zoned 
plagioclase and relict hornblende in the felsic volcanic and elastic rocks 
(op. cit.). 
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Appendix 9-2. Outline of analytical methods. 

A. HMC - Nonmagnetic Fraction 
A. HMC - Nonmagnetic Fraction 

Bandar-Clegg & Co., Ltd. 
X-Ray Assay Laboratories, Ltd. 

Lower Subsample Applicable 
Lower Subsample Applicable Element Detection Weight Assay Sample 

Element Detection Weight Assay Sample Symbol Limit Assayed(~) Extraction Method Numbers 
Symbol Limit Assal:ed(g) Extraction Method Numbers 

Au .5 ppb 3/4 split NA INAA Sample Numbers 
Au 5 ppb 3/4 split Unknown NA S.N. between Na .05 % . s NA INAA Between 
Na .05 % .5 Unknown NA 16801-18757 Sc .5 ppm .5 NA INAA 18763-18837 
Ce 3-5 ppm .5 Unknown NA (18604A-187S7, Ce 10 ppm .5 NA INAA 

18601-18643, Cr SO ppm .5 NA INAA Summary: 
18617-18737) Mn 1 ppm .5 HC1-HN0

3 
(1: 3) AA Littlefork Area 

Cr SO ppm .s Unknown NA Fe .5 % .5 NA AA Air Rotary & 
Mn 1 ppm .5 Unknown DCP .. Co 10 ppm .5 NA AA Surface Samples 
Fe .5 % . 5 Unknown NA Ni SO ppm .5 NA AA 17537-18882 
Co 10 ppm . 5 Unknown NA Cu 1 ppm .5 H C 1-HN 0 

3 
(1 : 3 ) AA 

Ni 1 ppm .5 Unknown DCP Zn 200 ppm .s NA INAA 
Cu 1 ppm . 5 Unknown DCP As l ppm .5 NA INAA 
Zn l ppm .s Unknown DCP Se 10 ppm .5 NA INAA 
As 1 ppm .5 Unknown NA Br 1 ppm . 5 NA INAA 
Se 10 ppm . 5 Unknown NA Rb 10 ppm • 5 NA INAA 
Mo 1 ppm . 5 Unknown DCP (18611-18736' Zr 500 ppm .5 NA INAA 

18646-18724) Mo 2 ppm .5 NA INAA 
Mo 1 ppm • 5 Unknown IC PMS (18601-18643, Ag 5 ppm .5 NA INAA 

or PMS 18604A-18757, Cd 10 ppm .5 NA INAA 
18617-18737) Sn 200 ppm .5 NA INAA 

Ag .5 ppm .5 Unknown DCP Sb .2 ppm .s NA INAA 
Sn 10 ppm .5 Unknown ICPMS or PMS Te 20 ppm .s NA INAA 
Sb .2 ppm .5 Unknown NA Cs l ppm .5 NA INAA 
Cs 2 ppm . 5 Unknown NA ( 18611-18736) Ba 100 ppm .5 NA INAA 

(18646-18724) La 5 ppm .5 NA INAA 
Ba 100 ppm .5 Unknown NA Sm .1 ppm .5 NA INAA 
La 5 ppm . 5 Unknown NA Summary: Eu 2 ppm • 5 NA INAA 
Ir 100 ppb .5 Unknown NA All Rotasonic Tb 1 ppm .s NA INAA 
Hf 2 ppm .5 Unknown NA Samples, Orr Yb 5 ppm .5 NA INAA 
Ta l ppm . 5 Unknown NA & Littlefork Lu .5 ppm .5 NA INAA 
w 2 ppm .5 Unknown NA and all Mud Ir 100 ppb .s NA INAA 
Pb 5 ppm . 5 Unknown IC PMS Rotary Samples, Hf 2 ppm . s NA INAA 
Bi 2 ppm .5 Unknown ICPMS Orr Area Ta 1 ppm .5 NA INAA 
Th .5 ppm .5 Unknown NA w 2 ppm • 5 NA INAA 
u .5 ppm .5 Unknown NA Pb 2 ppm .5 H C 1-HN 0 

3 
(1 : 3 ) AA 

w 10 ppm .5 Unknown PMS (16801-17073) Th .S ppm .s NA INAA 
u .5 ppm . s NA INAA 

Note: Cs and Ce not assayed for all sample numbers (sample numbers in parentheses), Zn2 1 ppm .s HC1-HN0
3 

(1: 3) AA 
Mo assayed by two different methods (sample numbers in parentheses). Ag2 .1 ppm .5 HC1-HN0

3 
(1: 3) AA 
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Appendix 9-2. 

B. HMC - Magnetic Fraction C. -63 um Fraction 

X-Ray Assay Laboratories, Ltd. X-Ray Assay Laboratories, Ltd. 

Lower Subsample Applicable Lower Subsample Applicable 
Element Detection Weight Assay Sample Element Detection Weight Assay Sample 
Symbol Limit Assayed(g) Extraction Method Numbers Symbol Limit Assayed(g) Extraction Method Numbers 

Mg 100 ppm .5 Unknowri DCP All Sample Au 1 ppb 20 Fire Assay FA/NA Sample Numbers 
Mg .01 % MgO .5 Unknown XRF Numbers v 1 ppm .5 HF-HClO -HNO -HCl DCP Between 
Ti 100 or 10 ppm .5 Unknown DCP Between Cr 1 ppm . 5 HF-HCl04-HN03-HCl DCP 13830-17074 
Ti02 .01 % .5 Unknown XRF 16906-18724 Mn 1 ppm .s HF-HC101-HNO;-HC1 DCP 
Cr 1 ppm .5 Unknown DCP Fe 1 ppm .5 HF-HC104-HN03-HC1 DCP 
Cr 10 ppm .5 Unknown XRF Summary: Co 1 ppm .5 HF-HCl04-HN03-HCl DCP 
Ni 1 ppm .5 Unknown DCP All Rotasonic Ni 1 ppm .5 HF-HClO -HNO -HCl DCP 
Cu 1 or .5 ppm .5 Unknown DCP Orr & Cu l ppm . 5 HF-HCl04-HN03-HCl DCP 
Zn l or .s ppm .5 Unknown DCP Littlefork; Zn 1 ppm .5 HF-HC101-HNO~-HC1 DCP 
Se l ppm .5 Unknown GFAA All Mud As 1 ppm .5 HF-HCl04-HN03-HCl DCP 
Mo l ppm .5 Unknown DCP Rotary Orr Se 1 ppm .s HF-HCl04-HN03-HCl IC PMS 
Ag .5 ppm .5 Unknown DCP Area Se 1 ppm . 5 HF-HCl04-HN03-HCl GFAA 
Pb 1 ppm .5 Unknown DCP Mo 1 ppm . 5 HF-HCl04-HN03-HCl IC PMS 

Ag .5 ppm .5 HF-HCl04-HN03-HCl IC PMS 
Note: One batch of 21 samples (#18611-18724) were assayed by XRF for Mg, Ti, Ag .s ppm .5 HF-HCl04-HN03-HCl DCP 

and Cr in replicate to compare to DCP analysis. Cd 1 ppm .5 HF-HCl04-HN03-HCl DCP Summary: 
Sn l ppm .5 HF-HCl04-HN03-HCl IC PMS All 
Sb 1 ppm .5 HF-HCl04-HN03-HCl IC PMS Rotasonic 
Te 1 ppm .5 HF-HC104-HN03-HC1 ICPMS Samples, 
w 1 ppm .5 HF-HClO -HNO -HCl ICPMS Orr & 
Pb 1 ppm .5 HF-HC101-HNO;-HC1 ICPMS Littlefork 

Bondar-Clegg & Co., Ltd. Bi 1 ppm .5 HF-HCl04-HN03-HCl ICPMS 
u 1 ppm .5 HF-HCl04-HN03-HCl IC PMS 
Sn 1 ppm .5 HF-HCl04-HN03-HCl EMS (144 70R-144 7 SR) 

Lower Subsample Applicable " Sb 1 ppm . s HF-HCl0
4

-HN0
3

-HCl DCP (144 70R-144 7 SR) 
Element Detection Weight Assay Sample Mo 1 ppm .5 HF-HC104-HN03-HC1 DCP (14470R-1447SR) 
Slmbol Limit Assa~ed(g) Extraction Method Numbers Se 1 ppm .5 HF-HCl04-HN03-HCl DCP (14470R-14475R) 

Bi 1 ppm .5 HF-HCl0
4

-HN0
3

-HCl DCP (14470R-1447SR) 
Mg .001 % .5 HF-HClO~-HNC -HCl DCP All Sample Pb l ppm .s HF-HCl04-HN03-HCl DCP (144 70R-144 7 SR) 
Ti .01 % .s A 3 XRF Numbers Te 1 ppm . 5 HF-HCl04-HN03-HCl DCP (144 70R-144 7 SR) 
Cr 2 ppm .5 NA XRF Between 
Ni 1 ppm .5 HF-HClO -HNC -HCl DCP 18760-18882 
Cu 1 ppm • 5 HF-HClO~-HNC~-HCl DCP Note: Ag, Sn, Sb, Mo, Bi, Pb, and Te assayed by two methods . 
Zn 1 ppm .s HF-HC10~~HNC3-HC1 DCP Summary: Se assayed by three methods. 
Se 1 ppm .5 XRF Littlefork, 
Mo 1 ppm .5 HF-HC104-HNC3-HC1 DCP Air Rotary 
Ag .5 ppm .5 HF-HCl04-HNC 3-HCl DCP 
Pb 5 ppm .5 HF-HC104-HNC3-HC1 DCP 
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Appendix 9-2. 

C. -63 um Fraction 

Bondar-Clegg & Co., Ltd. 

Element 
Symbol 

Au 
v 
Cr 
Mn 
Fe 
Co 
Ni 
Cu 
Zn 
As 
Se 
Mo 
Ag 
Cd 
Sn 
Sb 
Te 
w 
Pb 
Bi 
u 

Lower 
Detection 

Limit 

1 ppb 
1 ppm 
1 ppm 
1 ppm 

.05 % 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
5 ppm 
5 ppm 
1 ppm 

• 5 ppm 
1 ppm 

10 ppm 
5 ppm 

10 ppm 
10 ppm 
5 ppm 
2 ppm 

10 ppm 

Subsample 
Weight 

Assayed(g) 

20 
.5 
.5 
.5 
.5 
• 5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 

Extraction 

Fire Assay 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 

Assay 
Method 

INAA 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 
ICP or DCP 

Applicable 
Sample 
Numbers 

Samples No's. 
Between 
18760-18882 

Summary: 
Littlefork, 
Air Rotary 
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D. Bedrock 

X-Ray Assay Laboratories, Ltd. 

Element 
Symbol 

Au 
Sb 
As 
BaR 
Ba 
Cd 
Ce 
Cr 
Co 
Hf 
Ir 
Fe 
Fe 
La 
MoR 
Mo 
NiR 
Ni 
Rb 
Se 
AgR 
Ag 
Na 
Na 
Ta 
TaR 
Te 
Th 
Sn 
w 
u 
ZnR 
Zn 
Cu 
Pb 
Mn 
Li 
Be 
co 
Mg2 
Al 
SiO 
s 2 
Cl 
K 
Ca 
FeO 
Sr 
Nb 
Bi 
LOI 

Lower 
Detection 

Limit 

2-5 ppb 
.1-. 2 ppm 

.5-1 ppm 
1 ppm 

50-100 ppm 
I ppm 

3-5 ppm 
20-50 ppm 

.2-5 ppn 
1-2 ppm 

50-100 ppn 
100 ppm 

.2-.5 7. 
2-5 ppm 

1 ppm 
1 ppm 
l ppm 

20 ppm 
8 ppm 

5-10 ppm 
.5 ppm 
2 ppm 

100 ppn 
.02-.05 7. 

8 ppm 
.5-1 ppm 

10 ppm 
.2-.5 ppm 

10 ppm 
1-2 ppm 

.2-.5 ppm 
1 ppm 

100 ppm 
l ppm 
5 ppm 
2 ppm 
1 ppm 
1 ppm 

. 01 7. 
100 ppm 
. 01 7. 
. 01 7. 
. 01 7. 
50 ppr.i 

100 ppm 
100 ppm 

• 1 7. 
1 ppm 
1 ppm 
2 ppm 

. 01 7. 

Subsample 
\..'eight 

Assayed(g) 

30 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
. 5 
.5 
.5 
.5 
.5 
.5 
.5 

Extraction 

Vnknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
UnknO\m 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unkno\o.'11 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknov.'Tl 
Unknown 
Unknown 
Unknown 
UnknowTI 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknov.'11 
Unknown 
Unknown 
Unknown 
Unknov.'Tl 
Unkno1''11 
Unknown 
Unknown 
Unknown 

Assay 
Method 

NA 
NA 
NA 
DCP 
NA 
DCP 
NA 
NA 
NA 
NA 
NA 
DCP 
NA 
NA 
IC PMS 
NA 
DCP 
NA 
IC PMS 
NA 
DCP 
NA 
DCP 
NA 
ICPMS 
NA 
IC PMS 
NA 
ICPMS 
NA 
NA 
DCP 
NA 
DCP 
ICPMS 
DCP 
AA 
DCP 
k'ET 

DCP 
DCP 
XRF 
XRF 
XRF 
DCP 
DCP 
WET 
DCP 
ICPMS 
ICPMS 
XRF 

Note: Some elements were only assayed in one batch (#13852-13872) 

Applicable 
Sample 
Numbers 

13852-18742 

(13852-13872) 

Summary: 
Rotasonic & 
Orr Area 
Mud Rotary 

(13852-13872) 

( 13852-13872) 

( 13852-138 72) 
(13852-13872) 

( 13 85 2 -13 8 7 2) 
(13852-13872) 

(13852-13872) 

(13852-13872) 

(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-138 72) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
( 13852-13872) 
(13852-13872) 
(13852-13872) 



Appendix 9-2. 

D. Bedrock 

Bondar-Clegg & Company, Ltd. 

Lower Subsample Applicable 
Element Detection Weight Assay Sample 
Symbol Limit Assayed(g) Extraction Method Numbers 

Au 5 ppb 30 NA INAA 
Sb .2 ppm 30 NA INAA 19700-19710, 
As 1 ppm 30 NA INAA 13867 
Ba 100 ppm 30 NA INAA 
Br 1 ppm 30 NA INAA 
Cd 10 ppm 30 NA INAA 
Ce 10 ppm 30 NA INAA Summary: 
Cs 1 ppm 30 NA INAA Bedrock 
Cr 50 ppm 30 NA INAA Rotasonic 

'Co 10 ppm 30 NA INAA 
Eu 2 ppm 30 NA INAA 
Hf 2 ppm 30 NA INAA 
Ir 100 ppb 30 NA INAA 
Fe • 5 .% 30 NA INAA 
La 5 ppm 30 NA INAA 
Lu .5 ppm 30 NA INAA 
Mo 2 ppm 30 NA INAA 
Ni 50 ppm 30 NA INAA 
Rb 10 ppm 30 NA INAA 
Sm .1 ppm 30 NA INAA 
Sc .5 ppm 30 NA INAA 
Se 10 ppm 30 NA INAA 
Ag 5 ppm .5 NA INAA 
AgR .5 ppm 30 Mult Acid Tot Dig DCP 
Na .05 % 30 NA INAA 
Ta 1 ppm 30 NA INAA 
Te 20 ppm 30 NA INAA 
Tb 1 ppm 30 NA INAA 
Th .5 ppm 30 NA INAA 
Sn 200 ppm 30 NA INAA 
SnR 10 ppm .5 Mult Acid Tot Dig DCP 
w 2 ppm 30 NA INAA 
u .5 ppm 30 NA INAA 
Yb 5 ppm 30 NA INAA 
Zn 200 ppm 30 NA INAA 
ZnR 1 ppm .5 Mult Acid Tot Dig DCP 
Zr 500 ppm 30 NA INAA 
Cu 1 ppm .5 Mult Acid Tot Dig DCP 
Pb 5 ppm .5 Mult Acid Tot Dig DCP 
Mn 1 ppm .5 Mult Acid Tot Dig DCP 
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Appendix 9-4. Gold Losses in Mud Rotary Samples 

We have assembled four types of infonnation to try to interpret the 
gold grain losses from the mud rotary sampling system. These include: (1) 
evaluation of the high gold grain counts from hole 20801 to relate losses 
into the sluice box there; (2) evaluation of gold grain counts in the 
samples and sluice box of all the other drill holes; (3) collection of the 
entire mudpit, as well as the regular samples and sluice box, at hole 20200 
roughly 50 feet from (previous) gold-bearing Rotasonic hole 202; and (4) 
magnetite grain size and mass distribution from the 20200 mudpit to 
estimate the equivalent gold losses. 

In the mud rotary drill hole 20801, 38 gold particles were counted 
from 1/5 to 7/10 split samples and replicate samples. Another 43 gold 
particles are estimated to remain (uncounted) in the complementary splits 
of hole 20801 in storage. The total, estimated plus actual, number of gold 
grains in the regular samples from hole 20801 is 81. An additional 25 gold 
particles were counted in the sluice box. Therefore, it is estimated that 
for every 3 or 4 gold grains collected in the regular sample, one 
additional gold grain was lost to the sluice box. Furthermore, the mass of 
each gold particle has been calculated and graphed in Figure 4-8. Figure 
4-8C shows that the gold grain distribution of the sluice samples is skewed 
'to the smaller sizes. 

The gold grains in the samples and sluice box in the other mud rotary 
drill holes were also compared. In general, the holes around hole 20801 
show a similar sample/sluice box gold particle ratio. Hole 20804, however, 
has 18 gold particles in the samples and only 1 in the sluice box. Other 
drill holes further away from 20801 have a different ratio (2:1, 1:1, and 
worst case 0:3). Such varying factors as mud mix, drilling rate, silt 
content of the sample, and gold grain sizes are interpreted to have caused 
the above variation in recovery ratios. 

The previous discussion quantifies gold recovered in the sluice box, 
but some gold grains may have overflowed the sluice box into the mudpit. 
To test this, for hole 20200, the total mudpit sample, 101 pounds, was 
collected. No gold grains were found in the 44 pounds of mudpit sample 
processed with the regular HMC flowsheet. A 16~ pound sample of the mudpit 
was sieved (Table 40-8) and the magnetite was separated from it. The 
magnetite size vs. frequency distribution is graphed in Figure 4-8I. Most 
of the liberated magnetite lost to the mudpit is in the mass range from 
1-10 ug. The estimated size gold flakes with equivalent settling velocity 
to these magnetite particles, as determined from Tourtelot, 1968, ranges 
from .47 ug to 5.52 ug or 55 microns x 11 microns (flake diameter x 
thickness) up to 125 microns x 25 microns. That size range of gold grains 
is, unfortunately, the most common found in our samples (see Figure 4-BG). 
In conclusion, equivalency calculations from the magnetite data from the 
mudpit sample indicates that some common-size gold particles could be lost 
to the mudpit. However, none were found in the sample tested. 
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Appendix 9-5. Quality and Lithology of "Bedrock" 
Samples from Rotary Drill Holes 

By 
S. A. Averill 

INTRODUCTION 

In December of 1986 and January of 1987, the Minnesota Department 
of Natural Resources conducted a regional program of rotary 
drilling in the northern part of the state for the purpose of heavy 
mineral geochemical sampling. Twenty-four chip samples that were 
deemed to represent bedrock intersections were submitted to 
Overburden Drilling Management Limited of Nepean, Ontario, Canada 
for logging <Appendix A). This report summarizes ODM's findings, 
particulary in the area of sample quality. 

2. EQUIPMENT AND PROCEDURES 

The samples were logged under a Nikon Model SMZ-10 zoom-type 
binocular microscope at 10 to 40X magnification using Cool White 
fluorescent illumination. A two-stag~ logging procedure was used: 

1. Approximately 200 dry chips were scanned to determine the 
general character of the sample (degree of homogeneity, 
presence of veins, etc.) 

2. Approximately 50 chips were immersed in water and examined 
in detail; colour, structure, texture, grain size and 
mineralogy were determined and the samples were classified 
using genetic rather than metamorphic names. 

The lithologies present, 
listed below: 

Li tho I ogy 
1. Graywacke 
2. Basalt 
3. Andesite 
4. Quartz diorite 
5. Granodiorite 

and the number of samples of each are 

Number Q_f_ Samples 
8 
3 
1 
1 
2 

These lithologies comprise only 15 of the 24 samples; the remaining 
nine samples appear to consist entirely of whole pebbles and drill 
cuttings of coarser overburden clasts (cobbles or small boulders). 
The principal clast lithologies present are graywacke and 
granodiorite, similar to bedrock units #1 and #5 respectively. 
Within each lithology, several varieties are present and no one 
variety represents more than 10 percent of the sample; thus the 
bedrock portion of the sample, if any, is very minor and 
unrecognizable. In four other samples (18636, 18640, 18652 and 
18673>, the proportion of lithologically unique cuttings is about 
50 percent; these cuttings probably represent bedrock but could be 
from large boulders. In the remaining eleven samples, the 
proportion of unique cuttings ranges from 70 to 100 percent; all of 
these samples are assumed to represent bedrock. 
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4. LITHOLOGIC DESCRIPTIONS 

In general, all of the rock units except granodiorite appear to 
have undergone amphibolite facies metamorphism; less metamorphosed 
samples that occur sporadically are herein assumed to be from 
pressure shadow areas but could be from a different 
volcano-sedimentary belt <ODM has not been advised of the locations 
of the drill holes). Most of the graywacke samples contain 0.1 to 
1.0 percent pyrite; otherwise sulphide minerals are uncommon. A 
brief summary of each rock unit is provided below. 

4. 1 Graywacke 

Most of the graywacke samples are gray, sugary schists containing 
about 25 percent biotite. The sugar has a grain size of 0.05 to 
0.1 mm (i.e. silt-like) and consists of plagioclase and quartz. 
The plagioclase is generally colourless; where it is cloudy enough 
to be differentiated from quartz, the plagioclase:quartz ratio is 
about 4:1. Garnet metacrysts are present in some samples. Sample 
18682 is less metamorphosed than the other graywacke samples and 
shows the original texture (0.2 to 0.4 mm grains) and composition 
(70 percent lithic grains, mainly of intermediate volcanics; 10 
percent quartz grains; 20 percent matrix chlorite) of the 
sandstone. Some other samples that consist mainly of sugar still 
contain relict quartz sand but not the volcanic lithics; thus the 
sugar appears to be formed by the breakdown of the lithics. 

4.2 Basalt 

Only three samples are of basalt. They are all black to green 
amphibolites composed of 50 to 70 percent hornblende, (Sample 
18710) or actinolite + hornblende <Samples 18719 and 18725), and 30 
to 50 percent plagioclase. Sample 18710 is a garnet-bearing 
amphibolitic gneiss with 10 percent pyroxene-bearing bands. 

4.3 Andesite 

The only andesite sample, No. 18686, is a greenschist facies 
variety. It is medium green and slightly porphyrytic (0.5 percent 
plagioclase phenocrysts to 1.5 mm). The groundmass consists of 0.1 
- 0.15 mm interlocking grains of plagioclase <75 percent>, chlorite 
(20-25 percent>, and quartz (2-3 percent). 
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4.4 Quartz Diorite 

The only quartz diorite sample is No. 18652. The quartz diorite 
resembles the amphibolitized basalt but is coarser grained Cup to 
1.0 mm) and has a much less maf ic composition C60 percent 
plagioclase, 20 percent quartz, 10-20 percent hornblende, 10 
percent biotite). It contains 0.5 percent disseminated pyrite. 

4.5 Granodiorlte 

Granodiorite occurs in Samples 18657 and 18694. It is the only 
unfoliated rock unit present and is therefore assumed to have been 
emplaced after peak deformation. It is a pink rock having a grain 
size ranging between 0.5 and 5.0 mm. Feldspar constitutes 60-70 
percent of the rock. It is mostly pink rather than white; hence 
the name "granodiorite" is used loosely, although if may be 
justified as much of the pink colouration appears to be due to 
hematite staining. The quartz content varies from 10 to 30 
percent. Sample 18657 contairis 3 percent chloritized biotite ~hi le 
Sample 18694 contains 10 percent chloritized hornblende and 
biotite. 

CONCLUSIONS 

The samples are of extremely variable quality. In those cases 
where a clean sample of bedrock chips was obtained, it is possible 
to glean much useful information tram the chips and to classify the 
samples by their pre-metamorphic names. Unfortunately, many of the 
samples appear to consist entirely of overburden clasts rather than 
bedrock cuttings, and others are so severely contaminated by clasts 
that the presence of any bedrock cuttings is questionable. 
Obviously, it must have been very difficult in the field to 
determine the type of material that was being drilling and to 
decide what to sample and how to ~ample it. It bedrock could not 
be differentiated from overburden, how could one recognize 
stratigraphic contacts within the overburden section! Clearly 
future programs require either a different drilling system, or 
major improvements to the present one. 

Ji. LJJ\ 
S.A. Averill 
President 
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Appendix 9-6. List of the 30 highest assays for Au, As, Ni, Cu, and Zn 
from the total HMC nonmag samples. Column titles are SN 
sample number; DH = drill hole; AF = sample interval; CDT = 
drift type (see individual drill hole data for drift type). 

> For the arsenic values, the accompanying gold assay is 
listed. Similarly, accompanying Cu or Zn assays are listed. , 

, 
GOLD ARSENIC 

S.N. DH AF CDT AU S.N. DH AF CDT AS AU 

~ 18674 20592 127-298 39 350 16945 191 117.5-123 25 11110 -5 

18726 2 0 2"" 71-117 39 350 17951 192 150-155 21 19'! 37 

' 
18784 10401 177-181 11 3 50 17966 104 60-69 21 llU 69 

17558 0-1.5 11 390 18609 20801 92-102 13 Hl0 160 

16872 211 40-45 11 400 18851 11096 39-44 11 105 99 

~ 16822 202 94-104 11 419 16900 198 84-89 21 110 -38 
18654 20491 99-113. 5 39 4HJ 16898 108 66-76 21 110 -32 

» 16885 209 85-95 13 420 16996 110 27.5-37.5 21 110 -29 
18612 20601 122-137 13 420 17059 192 145-150 21 119 22 

) 17557 9-1.5 11 568 16969 199 40-45 21 lHJ 29 
18619 20801 102-112 13 600 16848 298 65-75 15 119 37 
16891 202 4-9 21 6 4 0 18857 HJ202 192-112 13 111 72 

' 18699 20104 106-146 39 660 16968 199 35-49 21 129 21 
18611 20891 112-122 13 699 18816 10603 95-100 11 129 27 

t 16818 202 76-86 11 10 0 16957 196 79-77 21 139 73 
16916 103 119.5-122 11 730 17070 1'J4 73-77.5 21 149 -16 

t 18861 19202 112-122 13 772 18681 21005 69-72. 5 10 149 -16 
18679 29592 168-183 15 799 18H4C 20801 52-137 13 160 199 
18668B 29502 139-152 13 830 18819 - 10601 35-45 11 177 23 , 18696 20891 62-72 13 910 16958 196 77-82 21 180 39 
17972 104 81-84 10 1100 16915 193 118-119. 5 26 180 79 

' 
18854 10403 94-99 11 1260 18861 19202 112-122 13 181 772 
18739 20705 99-109 13 1300 16852 208 85-95 15 190 52 

I 
18837 10593 79-72 12 1360 16916 193 119.5-122 11 219 730 
16919 296 32.5-37 21 1400 16914 103 100-110 27 239 199 
18692 20190 216-226 19 1890 16999 119 47-52 11 240 19 9 

' 18845 199 91 133-135 13 1800 18814 10304 133-137 11 245 199 

18898 196 92 62-68 11 2840 18619 20891 102-112 13 320 600 

~ 
17069 194 69.5-73 21 3400 18612 20801 122-137 13 369 420 
16887 209 199-195 11 120000 18611 20891 112-122 13 490 699 

' 
' 
' COPPER NICKEL 
j 

S.N. DH AF CDT cu ZN S.N. DH AF CDT NI 
18753C 29492 48-58.5 14 440 150 18683 21905 50-76 39 320 
18849 11192 35-38 11' 459 -200 16882 299 70-78 13 330 • 16835 212 99-95 11 450 130 16883 209 80-85 13 330 
18662 29904 190-125 39 450 229 16871 211 36-40 11 349 

' 
18687 28193 216-223 39 460 300 16874 211 50-55 11 340 
18783 19491 167-177 11 462 -209 16961 106 98.5-192 11 340 

' 
18743C 20804 74-92 13 470 140 16962 106 192-107 11 340 
16838 212 UJ2-Ul7 32 490 150 17019 210 45-48 13 340 

w 16919 206 32.5-37 21 590 180 18852 1HJ06 44-46 11 340 
~ I\) 18601 29804 64-74 13 5UJ 160 16886 209 95-UH?J 13 350 

-la 18618 29996 25-29.5 13 520 139 18675 21002 96-106 13 350 

' 
18683 21995 50-76 39 529 220 16873 211 45-50 11 360 
18816 10603 95-190 11 534 -200 18879 10105 172-177 13 360 

; 18647 29402 58-58.5 34 540 129 17018 210 40-45 13 370 
18651 20401 199-112 13 549 120 18720 20201 59-77 39 389 
18675 21002 96-196 13 559 190 18620 20906 25-33 39 390 

~ 18646 20402 48-58 14 560 130 18685 20404 121-126 39 400 
18602 29894 74-84 13 560 140 18681 21905 60-72. 5 10 490 

~ 
18717 29201 59-66 13 590 130 16872 211 40-45 11 410 
1861H 29804 89-92 13 639 149 18621 20804 64-92 39 410 
18611 20891 112-122 13 660 170 18873 HJ192 133-137.5 13 420 

i 1861" 2S81H 102-112 13 660 440 18677 21002 116-118 13 450 
18754C 29401 99-112 13 690 130 18619 29801 102-112 13 470 

·---
16836 212 95-98 11 710 150 18618 20906 25-29.5 13 480 
18729 20291 59-77 39 740 190 18676 21902 106-116 13 489 

t 18677 21002 116-118 13 750 130 18641 20901 48-65 39 500 
18676 21092 196-116 13 910 130 18611 20801 112-122 13 559 
18812 19303 115-118 11 1939 -290 18612 20801 122-137 13 570 • 18718 20291 66-73 10 1200 220 18718 20201 66-73 10 640 
18681 21095 69-72. 5 10 1700 150 18812 10303 115-118 11 650 

I 

I 

it ZINC 
I S.N. DH AF CDT ZN cu 

18680 2lela5 50-60 HJ 249 350 

• 16899 108 76-81 24 250 110 
16941 HJl 97.5-102.5 21 2 7 0 78 , 16940 191 90-97.5 21 279 80 
16933 Hll 55-65 21 279 84 
17050 102 145-150 21 279 120 

I 16944 191 107.5-117.5 27 279 150 
16960 196 85-95 27 279 239 

• 18854 10403 94-99 11 279 295 
17068 104 60-69 21 280 119 

I 
17061 104 20-30 21 280 120 
17562 5-7 13 290 16 
16942 191 102.5-107.5 21 299 96 ,. 16938 101 80-99 21 290 97 
16900 108 84-89 21 309 130 

I 18847 HJ992 56-57.5 11 390 155 
16914 103 100-119 27 300 279 

• 18687 29103 216-223 39 300 469 
17966 104 59-60 21 3HJ 94 
17049 102 135-145 21 310 109 • 16968 109 35-49 21 340 119 
17951 102 159-155 21 369 109 - 16954 196 55-65 21 369 139 
16967 109 25-35 21 369 140 

~:, 

16923 296 75-82.5 21 360 179 ,. 17573 208 108-113 11 490 66 
17069 104 69.5-73 21 400 150 

II 18814 10394 133-137 11 400 204 
18619 29801 102-112 13 440 660 , 16969 199 40-45 21 510 120 
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Appendix 9-7. List of all Magnetic Fraction of HMC assays by sample nunber. 
Note: Arsenic was only assayed for 9 samples; the 0.00 should 

be "Not Determined." 

8.lmple Drill 
~ Number Hole 

Aeuy 
Fool111ge 

Compo mite 
Drift 
Type Cft NI Ill ZN SE JilO AG PB HOO TI02 AS Remarka 

l 16816 202 
2 16./U8 202 
3 16.820 2'02 
4 16822 2'02 
5 16824 202 
6 16825 2'02 
7 161126 2'02 
8 16A35 212 
9 16836 212 

10 1W7 212 
11 lWS 212 
12 11)8.4() 200 
ll 16842 208 
14 16452 200 
IS 16853 208 
16 16863 204 
17 168&4 204 
18 16865 204 
19 16866 204 
20 16872 21 l 
21 16873 211 
22 16874 211 
2l 16885 209 
24 lb886 209 
25 16887 209 
2b lf.900 1 OS 
27 16903 100 
2.8 16905 108 
29 16906 108 
JO 16907 100 
31 Hi912 103 
32 16915 103 
JJ 16916 IOJ 
J4 16923 206 
35 16958 106 
J!i. 16961 106 
37 
J8 
~ 

40 
41 
42 
4J 
~ 

16962 106 
16982 107 
169M 107 
1!i986 107 
169611 
16989 
l6«m 
16998 

45 16999 

107 
107 
110 
110 
110 

46 17010 105 
47 l7017 210 
48 17019 210 
49 17030 207 
50 17031 207 
:u 17032 207 
52 l70JJ 207 
5J 17037 102 
5.\ 
55 
56 
57 
sa 
~ 

60 
61 
62 
6J 
64 

17043 102 
l7050 102 
17053 102 
17054 102 
17055 102 
17068 104 
17069 104 
17070 104 
17072 104 
17073 104 
17557 

fl:! 17SS8 
6& I fl60J 20004 

7C>-76 
76-86 
8£-~ 

~-104 

10·Hl4 
11Hl7 
117-122 
90-95 
95-98 
98-102 
102-107 
15-25 
25-35 
85-95 
98-103 
75-79 
80-85 
85-90 
9(}-~ 

.\045 
45-50 
50-55 
85-95 
95-100 
100-105 
M-a9 
100.5-111 
111-121 
121-12b 
12b-13l. 5 
80-91 
118-119.S 
119.S-122 
75-82.5 
77-a2 
98.5-102 
102-107 
95-105 
105-11:5 
115-125 
125-132 
132-137 
20-27.5 
42...\7 
47-52 
55 
30-40 
4H8 
93. 5-97.5 
97.5-102 
102-107 
107-109 
40-50 
105-115 
1~5-150 

160-165 
165-170 
170-175 
60-69 
69.5-73 
73-n.s 
81-M 
M-39 
0-1.5 
0-1.5 
8H9 

11 1200 
11 910 
ll 
11 
11 
11 
ll 
11 

1100 

120 2J 450 -I 
130 81 410 -1 
120 26 420 -1 

830 140 35 570 -1 
1600 
1000 

160 32 ~30 -I 
140 20 420 -1 

950 200 68 350 -1 
780 160 60 180 -1 

11 1200 130 110 
J2 1200 130 HO 
32 690 150 85 
14 2100 140 31 
15 1900 130 25 
15 2400 210 J6 
11 1200 160 100 
21 1300 130 21 
11 1300 170 95 
11 1000 140 29 
11 1200 HO 28 
11 530 130 Ba 
11 520 120 66 
11 560 100 65 

260 -1 
220 -1 
150 -1 
310 -1 
360 -1 
370 -1 
290 
250 -1 
320 -1 
360 -1 
370 -1 
300 -1 
2:20 -I 
220 -1 

13 1600 150 41 320 -1 
13 1900 170 34 JSO -1 
11 1300 160 H JOO -1 
21 1100 150 24 200 -I 
11 1800 230 45 260 -1 
11 1800 270 78 280 -1 
1l 1700 260 37 JIO -1 
13 1100 310 120 270 -I 
21 980 180 21 200 -1 
26 1000 150 51 190 -1 
1 l 1200 150 28 200 -1 
21 1100 170 37 290 -1 
21 1200 120 24 200 -1 
ll 1500 160 38 170 -1 
11 1500 140 26 130 -1 
14 1000 110 2b 340 -l 
14 1300 130 30 380 -1 
14 1300 130 24 410 -1 
15 1500 130 21 460 -1 
14 1400 130 22 390 -1 
21 1300 160 90 230 -l 
1l 750 110 27 230 -I 
11 780 110 27 2:20 -1 
14 1100 140 JO 
13 1500 J70 240 
13 1600 450 300 
15 1400 200 37 
11 1700 2:20 39 
11 1700 230 4 7 
13 1500 230 8J 
21 1500 110 15 
21 1300 150 IS 
21 1400 2JO 13 
11 1000 160 24 
14 1200 170 20 
14 1100 170 19 
21 1JOO 100 17 
21 67 220 JO 

410 -1 
200 -l 
190 1 
150 -1 
120 -1 
110 -1 
110 -1 
200 -1 
200 -1 
210 -1 
330 -1 
370 -1 
380 -1 
200 -1 
320 -I 

21 
10 
1!1 
11 
11 
13 

800 310 
1100 170 

27 210 -1 
31 JOO -I 

1000 150 
1900 119 
3200 201 
1300 2JO 

27 
40 
38 
7l 

270 -1 
310 -5 
783 -5 
340 -1 

-1 1.0 
-I 0.5 
-1 0.5 
3 -o. 5 

13 -0.5 
13 -0.5 
J -0.5 
9 -o.s 

38 -0.5 
6" -0. 5 
45 -o. s 
-1 o.s 
-I 0.5 
-1 -o. s 
-1 -0.5 
-1 -0.5 
H -0.5 
-I -0.S 
3 -0.5 

13 -o.s 
7 -0.5 

13 -0.5 
-1 -0.5 
-1 -o.s 
2 -0.5 
4 -o.s 

-I -0.5 
2 -0.5 
1 -0.5 
3 -o.s 

-l -o.s 
-1 -0.5 
2 -0.5 
2 -0.5 
8 -o.s 
7 -0.5 
3 -0.5 

-1 o.s 
-1 o.s 
-1 0.5 
-1 -0.5 
-1 o.s. 
68 -o.s 
3 -o.s 

12 -0.5 
-I -0.S 
-1 -o. s 
-l -o.s 
-1 -0.5 
-1 -0.5 
-l -o.s 
2 -0.5 

-l -0.5 
-1 -0.5 

JO 1. 000 
22 o. 930 
26 1.100 
4 o. 710 
6 o. 780 
4 0.630 

-I O,b80 
-t 0.610 
2 O.filO 

-1 0.630 
-l o. 400 
2/t I. 400 
JO I. 000 
-I O. 710 
-I O. BIO 
-1 o. 630 
-1 O. 750 
-1 0.66-0 
-1 0.610 
16 o. 450 
16 o. 360 
12 0. 480 
8 0. 580 
4 0.550 

10 0.650 
-1 o.~10 

-1 1.300 
-1 1. 300 
-I 1.600 
-1 I. 700 
-1 1. 400 
-1 1. 700 
-I 1.600 
4 I, 700 

-I 1.200 
-1 1.200 
-1 1.500 
13 1.000 
18 o. 880 
14 o. 880 
16 1.100 
16 o. 860 
-1 I.JOO 
-I 1.400 
-I 1.200 
14 1.600 
2 1.100 
2 1.soo 

H 1.700 
10 1. 700 
10 I. 700 
6 1. 700 

12 o. 830 
II O. 710 

-1 0.5 19 0.500 
-1-0.5 -ll.700 
-l -0.5 -l 1.200 

I -0.5 -l I.JOO 
-I -0. 5 II O. 760 
-I -0. 5 -1 1.100 
-I -0. 5 -I I. 700 
-1 -0.5 -1 t.700 
-l -0. 5 -I 1. 700 
l -0. 5 25J o.6ll 

5.JO o.oo 
5.20 0.00 
5.30 0.00 
1. 70 0.00 
I. 70 0.00 
1. 70 0.00 
I. 70 0.00 
1.40 0.00 
1.40 0.00 
1.20 o.oo 
0.87 o. 00 
3.JO 0.00 
4.00 0.00 SH-631=25-35 
I. 70 0.00 Sl[-631=85-95 
1. 70 o.oo 
I. 70 0.00 
I. 70 0.00 
1. 70 o.oo 
1.70 0.00 
1.10 o.oo 
1.00 o.oo 
l. 70 o.oo 
1. 70 
I. 70 
I. 70 
I.JO 
I. 70 
t. 70 
I. 70 
1. 70 
1.60 
l. 70 
I. 70 
1. 70 
1.30 
l.60 
1.60 
5.JO 
s.&> 
5.SO 
6.00 
S.JO 
1.60 
1. 70 
l. 70 
6.50 
1. 70 
l. 70 
1.30 
1.10 
1.10 
O.<R 
2.30 
2.00 
2.00 
1. 70 
1. 70 
1. 70 
2.00 
I. 70 
1. 70 
I. 70 

o.oo 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
0.00 Sl[-631=75-82.S 
o.oo 
0.00 
0.00 
o.oo 
o.oo 
o.oo 
0.00 
0.00 
0.00 SIC-631=2<>-27.S 
o.oo 
0.00 
0.00 Sl..LfF ~T'L 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
O. 00 SI C-63lm40-50 
0.00 Sl[-6J]:a105-115 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
0.00 
0.00 

l. 70 o.oo 
4. 76 0.00 SURF~ 

I --0. 5 250 1. 060 9. 43 0. 00 SURF SAP!il 
19 3.0 16 0.810 3.80 0.00 322 

8.lmple Drill 
~ NumbEllr Hole 

6 7 l l\6.05 20801 
lia 10600R 
69 IB60G 
10 1B600! 
71 18£07 
72 18600 
73 18609 
74 1860911 

20001 
20001 
20001 
20801 
20801 
20801 
20801 

15 
76 
n 
78 
79 
&o 

113610 20801 
18611 20001 

81 

18£12 
1861211 
18615 
18618 
18622 

112 18628 
BJ l86Jlt 
84 186J8 
85 ll!bJS 
ll6 11!£3SR 
87 10643 
611 1&.46 
89 18651 
90 10656 
91 lBWl 
'32 10663 
93 
~ 

95 
96 
97 
98 
9<.! 

18£72 
18676 
18600 
18688 
18692 
18693 
lll696 

100 10698 
101 18706 
102 18709 
lOJ 10m 
104 18717 
105 IB72J 
106 18724 
107 18730 
104 l87b3 
109 18765 
110 18nl 
lll 18776 
112 18763 
lll 18784 
m 18797 
115 18799 
116 18804 
117 18812 
118 18814 
119 18816 
120 
121 
122 
123 
124 
125 
126 
127 
128 

18819 
18836 
188J7 
1a845 
1BM7 
16M9 
1885Z 
18!54 
181!£J 

20801 
20001 
20902 
20906 
20704 
20702 
20803 
20901 
20S01 
20901 
20603 
20402 
200)1 

20601 
2090-4 
20405 
20502 
21002 
21005 
20100 
20100 
20100 
20104 
20104 
20101 
20.laJ 
20204 
20201 
20200 
20200 
20705 
10501 
10501 
10704 
10401 
10401 
10401 
10700 
10700 
10602 
10J03 
10304 
10603 
10601 
10503 
10503 
IOSOl 
1()9()2 

ll102 
11006 
10403 
102'02 

129 18869 10202 
130 18873 10102 
131 18879 10105 
132 186111 10105 
133 16882 I~ 

Aeuy 
Footage 

Compo el to 
Drllt 

~-62 
52-62 
62-72 
62-72 
72-02 
82-92 
92-102 
92-102 
102-112 
112-122 
122-137 
122-137 
15-20 
25-29.S 
84-94 
112-122 
106-116 
48-58 
58-61 
58-61 
171H06 
48-58 
109-112 
131-138 
llC>-117. 5 
100-105. 75 
196-203 
106-116 
50-60 
176-186 
216-226 
226-232 
1()6-116 
131-1~ 

m-161 
51-55 
167-172 
59-66 
91-101 
101-i<>'J 
99-109 
62-71 
7HU 
102-106 
l~-157 

161-m 
1n-1e1 
100-118 
118-128 
62-68 
115-118 
lJJ-137 
95-100 
35-45 
60-70 
7<>-72 
133-135 
56-57.5 
Js-38 
44-46 
94-99 
122-132 
152-162 
13J-1J7.5 
172-177 
m-190 
162-167 

T)lpe Ci NI Ill ZN SE I() A6 PB t6l TI02 AS R111muk1 

13 2200 500 130 290 I 94 2.0 4 I.JOO 2. 70 0.00 
13 2300 2.la 120 290 0 35 --0. 5 B 0. 945 2. SO 5. 00 
13 2500 440 aa J7o -1 82 3. o a o. m J. so o. oo 
13 3000 170 79 440 0 26 -o. 5 8 o. 600 3. 00 ~. 80 
ll 1900 160 75 410 0 21 -0. s 14 o. 730 J. 50 4. 20 
13 1700 160 70 410 0 18 -o. 5 12 o. 531 J. 50 J. ~ 
13 2100 420 74 370 1 71 3.0 10 1.000 4. 00 o. 00 
13 2100 150 6" 290 0 17 -0. 5 12 o. 514 J. 34 6. 10 
13 2500 240 130 340 0 66 -o. s 12 o. 7b3 2. 84 15. 00 
13 1900 350 110 280 -1 49 -0.5 48 0.960 3.00 0.00 
ll 2300 J30 87 350 2 
13 2500 210 90 380 
13 2100 900 120 2'90 -1 
13 1900 150 bl 350 
13 1200 290 74 230 -1 
14 1500 520 65 480 -1 
10 2500 180 42 Wl -I 
I 4 2200 220 66 350 0 
14 1500 5bO 92 310 -1 
14 1400 190 61 2'90 0 
IJ 1200 420 110 150 -1 
14 1300 1700 200 270 -1 
13 1300 760 350 320 -1 
13 1100 180 76 230 -1 
13 1100 220 160 170 -1 
13 1000 200 51 360 -I 
15 2900 4bQ 2W 180 -1 
13 1400 330 91 190 -1 
10 1300 570 140 200 -1 
10 1100 190 47 270 -1 
10 1200 S4-0 79 320 -1 
13 1200 630 79 J4() -1 
10 1100 120 35 220 -1 
13 940 710 100 2JO -l 
10 1000 270 S'l 380 -1 
16 2000 74-0 120 220 -I 
13 800 150 71 2<JO -1 
13 1500 250 86 300 -1 
10 S30 300 73 320 -1 
10 620 2800 87 200 -1 
13 1400 320 36 330 -1 
13 2393 194 30 383 2 
u 2m 196 18 355 1 
1s 32:23 m 14 4-06 2 
15 3()9.8 175 23 319 -l 
11 2455 160 31 325 -I 
11 o 241+ m 111 o 
15 2785 !SO 12 361 -1 
15 2'348 162 1l 385 -1 
!l 2790 252 49 382 -1 
11 1530 1210 5J2 181 1 
1l 2131 312 79 233 -I 
11 1605 282 163 120 -1 
11 21146 382 89 230 -1 
12 2633 216 40 J07 2 
12 2016 185 45 231 -I 
13 1974 170 8() 306 -s 
11 m 56 32 2u -s 
11 1032 114 100 238 -5 
11 1755 218 93 370 -5 
11 1852 540 428 306 -s 
13 1791 145 28 418 -5 
ll 1£.Sb 142 26 430 -5 
1J 2721 1~ 54 :ilN -5 
u ma tSJ 90 210 -5 
13 lf>ba 129 40 296 -5 
13 1008 157 120 298 -5 

56 2. 5 16 o. 900 3. 20 o. 00 
37 -0.S 22 0.464 2.M J0.00 

190 2.0 6 1.100 2.70 0.00 
-I 2.0 14 O. 780 3.00 0.00 
43 I. 5 10 l. JOO 2. 5-0 0. 00 
48 6.5 121.000 6.70 0.00 

4.0 10 1.200 4.30 0.00 
12 -0. 5 B O. 381 2. 67 2. SO 
98 3.0 10 o. 880 3. 20 o. 00 
23 -o. 5 14 o. 531 3.17 2. 10 
68 -0.5 6 2.000 1.30 0.00 

179 -0.5 28 1.300 4.30 0.00 
119 --0.S 34 1.200 4.BO 0.00 

13 -0.5 63 0.900 J.BO 0.00 Rf.IJRILL£D 
73 -0.5 49 1.100 2.30 o.oo 
34 -0.5 19 1.400 6.20 o.oo 

730 -0. 5 19 1.100 3. 20 o. 00 
S2 -0. 5 34 o. 910 2. 20 o. 00 
83 --0. s JO 0. 830 2. 50 o. 00 
16 -o. 5 39 1.100 4. 70 o. 00 
84 -0.5 24 1.100 5.80 0.00 

105 -o. 5 18 0. 930 6. 00 0. 00 
5 --0.5 29 1.100 4.20 0.00 

71 --0. 5 3J o. 990 5. 20 o. 00 
79 -o.s 20 1.000 s.eo o.oo 
62 --0. 5 21 2. 000 5. JO o. 00 
18 -0.5 22 1.200 5.00 0.00 
34 --0. s 32 !. 200 4. 20 o. 00 
53 -o.s 29 1.200 4.30 0.00 

231 -0. 5 22 O. 9LO 2. BO O. 00 
23 -0. 5 29 1. 400 ~. 50 o. 00 
3 -0. S 233 O. 926 7. 59 O. 00 Rf.IJR I Ll£D 
6 -0.5 2b2 0.550 8.o<J o.oo 
3 -0. S 360 O. 328 G. 7~ O. 00 
3 -0.5 329 0.519 5.9'5 0.00 
3 -0. 5 236 0. 718 7. 89 o. 00 

22 -o. 5 362 o. 4'5 o. 00 o. 00 
2 -o. s 340 o. 466 a. 99 o. oo 
3 -o. s 324 o. 481 8.11 o. 00 
3 -o. 5 289 o. 653 7. 72 o. 00 

150 o. 6 2~4 t. 500 3. 84 o. 00 
42 -0.5 252 0.612 6.2£ 0.00 
65 -0.5 199 0.998 3.~ 0.00 
46 -o.s 221 o.m 4.35 o.oo 
10 -0.5 224 0.702 7.21 0.00 
7 -o. s 197 1.110 6. 26 0.00 
4 -o. s 255 o. 567 3. 20 o. 00 

-l -o. 5 260 0. 326 2. 9J o. 00 
2 --0.S 2M 0.286 1.91 0.00 
3 -0.5 2+4 0.601 S.54 0.00 

18 -o.s 247 1.350 J.85 o.oo 
3 -o. s 2JJ o. 599 s. 9J o. 00 
2 -o.s 227 0.712 6.66 o.oo 

16 --0. 5 ~ o . .m 4. 10 o. 00 
18 -o. 5 240 o. 906 4. 68 o. 00 
4 -o. 5 228 o. 721 4. 75 o. 00 
7 -o. 5 253 o. 429 us o. 00 
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APPENDIX 9-SA. 

S.N. JM 
16929 101 
16931 101 
169~ 101 
16940 101 
16941 101 
138.lOR 101 
16942 101 
16944 101 
Ui945 101 
16940 101 
1~ 101 
170J:S 102 
17035R 102 
17037 102 
17041 102 
170U 102 
1704I 102 
17049 102 
17(6) 102 
170:51 102 
138311 102 
17052 102 
17053 102 
1705\ 102 
17055 102 
ll832R 102 
17056 102 
17~ 102 
16910 103 
16910I lOJ 
16911 lOJ 
13833A IOJ 
16912 103 
16913 103 
16914 103 
16915 103 
16916 103 
170M 104 
17060 104 
17062 104 
17062A 104 
17064 104 
mu 104 
17067 104 
13834R 104 
17068 104 
17069 104 

w 17069A 104 
N 17070 104 
w 17071 104 

17072 104 
17073 104 
13835R 104 
17000 105 
17001 105 
17003 105 
17005 105 
17006 105 
17006R 105 
17007 105 
17006 105 
17009 105 
17009R 105 
17010 105 
17010R 105 
Ui947 106 
16949 106 
!6952 106 
16954 106 
16955 106 
13836R 106 
Ui957 106 
16956 106 
16960 106 
16961 106 
16962 106 
13837R 106 
16973 107 
16975 107 
16971 107 
16979 107 
16980 107 
16981 107 
169&3 107 
16985 107 
J6C387 107 
16988 107 
16989 107 
1&m 101 

SI DM II. DT 
15-20 S L 21 
40-45 S L 21 
70-75 S L 21 
95-97.5 S L 21 
97.5-102.5 S L 21 
97.5-102.5 B L 21 
102.5-107.5 B L 21 
112. 5-Jl 7. :S S L 27 
117.5-123 S L 25 
123-126 S L 21 
125-126 S L 11 
25-30 S L 21 
25-30 S L 21 
45-50 S L 21 
~ S L 21 
110-115 S L 21 
1?5-140 S L 21 
1~145 S L 21 
145-150 6 L 21 
150-155 S L 21 
150-155 B L 21 
155-157 S L 21 
160-165 S L 11 
l&S-170 S L 14 
170-175 S L H 
170-175 S L 14 
175-178.5 S L 10 
178. 5-183 6 L 14 
75-80 S L 21 
75-80 S L 21 
80-85 S L 21 
80-aS S L 21 
85-91 S L 21 
100-105 S L 27 
105-110 S L 27 
118-119.5 S L 26 
119.5-122 S L 11 
15-20 S L 21 
20-25 S L 21 
30.5-34 S L 27 
30.5-34 S L 27 
45-50 S L 21 
55-£0 s l 21 
~ S L 21 
60-65 S L 21 
65-69 s l 21 
69.5-73 S L 21 
69.5-73 S L 21 
73-71.5 s l 21 
77.5-81 S L 27 
81-64 S L 10 
M-89 S L 15 
M-89 S L 15 
10.5-15 s l 24 
15-18 S L 21 
25-30 S L 14 
35-41 S L 14 
41~6 S L 14 
41-46 s l 14 
46-51 S L H 
51-56 S L 14 
SS S L 18 
SS S L 18 
55 s l 18 
~ s l .18 
14.5-19.5 s l 24 
~ S L 21 
50-55 s l 21 
60-65 S L 21 
65-70 S L 21 
70-75 s l 21 
75-77 S L 21 
71-82. s l 21 
90-95 S L 27 
98.5-102 s l 11 
102-107 s l 11 
102-107 
45-48. 5 
65-70 
75-80 
M-89 
90-95 
95-100 
105--110 
115-120 
125-127 
127-132 
132-137 
131-142 

S L H 
s l 21 
S L 14 
S L 14 
s l 14 
S L H 
S L 14 
S L 14 
S L 14 
S L 15 
s l 15 
S L H 
s l l5 

List of All -63 um Sample Assays by Drill Hole. S.N. = sample number; DH = drill hole; 
SI= sample interval (see Appendix 8-1 for detailed sample information) • 

~ IJ 
-2 120 

1 120 
1 110 

-1 130 
I 130 

-1 130 
-1 130 
-1 120 
-1 92 
-1 120 
-1 150 
0 0 

-1 120 
-1 120 
-1 120 
-1 120 
-1 130 
-1 HO 
2 130 
1 140 

-1 140 
-1 140 
15 71 
12 65 
6 65 

-1 71 
6 67 

-1 72 
-1 130 
0 0 

-1 140 
2 140 

-1 150 
-1 190 
1 160 
1 11 

-1 74 
1 150 
1 120 
1 130 
0 0 

-1 160 
-1 170 

1 170 
-1 150 
2 ISO 

-1 140 

C:R MN FE1' 
89 560 3.5 
83 580 3.2 
76 590 3.2 
82 650 3.4 
80 660 3.5 
79 550 3.0 
8J fi50 3.5 

120 590 3.6 
HO 500 3.3 
150 "'° 4. 4 
170 560 4.3 

51 0 o.o 
74 500 3.2 
81 560 J. 3 
79 590 3.3 
82 560 3.1 
87 630 J.5 
84 6-40 J.7 
82 660 J.6 
89 660 3.7 
91 570 3.2 
90 f,40 3.7 
89 520 3.4 
69 440 2.6 
67 390 2.4 
77 410 2.5 
61 400 2.6 
79 410 2.7 
91 610 3.7 
58 0 o.o 
92 sso 3.6 
90 480 J.2 
94 570 3.8 

120 "'° 1.6 
120 700 4.5 
120 530 3.3 
100 530 3.3 
78 580 J.4 
76 540 3.3 

110 620 J.6 
63 0 o.o 
90 950 J.8 
96 610 J.8 
89 630 3.9 

100 580 3.6 
88 660 4.0 
69 640 3.8 

0 0 73 0 o.o 
630 J.8 
590 3.7 
530 3.4 
470 J.2 
530 J.4 
540 3.S 
550 3.J 
300 3.1 
370 4.0 
520 4.8 

2 140 ea 
1 120 100 
1 98 92 
2 87 97 

-1 99 110 
6 90 98 

-1 130 88 
-1 
-1 
-1 

75 95 
90 120 

100 130 
0 120 0 o.o 0 

-1 
-1 
-1 

63 81 440 2.4 
64 84 450 2.5 
78 130 470 J.J 

0 
-1 
0 

-2 
1 

-l 

0 110 0 o.o 

-1 
1 

-1 

75 220 520 
0 190 0 

73 68 940 
150 96 640 
160 97 610 
160 9b 560 
170 93 580 
180 98 580 

-1 160 91 530 
2 120 77 540 

-1 150 120 590 
~ 81 110 500 
1 &O 120 ~10 

4.1 
o.o 
2.8 
3.9 
3.9 
J.6 
J.6 
J.8 
3.5 
3.0 
4.3 
J.2 
2.9 

-1 83 120 520 3. J 
-1 120 66 460 2. 9 
4 140 110 560 3.9 
J 170 110 600 4.1 

-3 120 120 570 3.8 
-7 88 110 530 J.8 

1100 100 140 590 4. s 
8 100 140 670 4.5 
~ 110 180 810 s.o 
J5 140 180 800 5. 7 

-10 120 150 690 4. 7 
150 100 120 650 4. 4 
-2 100 120 690 4.3 

CO NI CU ZN 
20 39 25 77 
19 34 22 66 
18 J3 21 11 
20 37 24 87 
20 37 24 68 
17 J3 22 79 
21 35 23 68 
2J 42 25 79 
23 37 25 ~ 

28 57 38 8J 
25 58 J8 91 
0 0 0 69 

17 32 20 74 
19 35 21 83 
19 35 22 82 
18 3J 20 79 
20 37 23 79 
20 J8 24 87 
21 39 25 87 
21 40 25 92 
18 J8 26 90 
21 41 26 89 
21 3J 18 51 
16 23 9 ~ 

15 22 12 30 
15 24 17 37 
16 2S 11 33 
17 25 12 J8 
21 39 24 80 
0 0 

20 39 
17 J6 
21 41 
26 52 
26 52 
21 J8 
2J 34 
20 J8 
18 35 
22 44 
0 0 

21 42 

0 74 
23 82 
23 81 
26 90 
33 120 
3J 110 

56 
49 
83 
73 
91 
85 
90 

22 
20 
23 
20 
26 
0 

27 
22 ·47 27 100 
2.2 45 28 100 
20 42 28 100 
23 45 28 98 
21 43 27 95 
0 0 0 92 

21 44 27 110 
21 46 26 88 
20 39 21 69 
20 36 20 60 
22 41 28 65 
21 39 29 71 
19 40 27 120 
21 30 20 65 
25 45 43 170 
37 &S 76 550 
0 0 0560 

17 27 15 31 
17 27 15 32 
22 40 44 270 
0 0 0 290 

2J 53 53 92 
0 0 0 110 

15 25 21 79 
23 42 28 93 
23 44 28 94 
21 40 26 93 
22 43 27 88 
21 44 28 99 
21 40 25 92 
18 35 21 77 
26 53 34 110 
22 39 23 48 
21 37 21 44 
22 39 23 47 
17 32 20 70 
24 48 35 97 
24 48 32 100 
22 47 47 280 
24 46 43 240 
30 56 41 95 
29 53 39 110 
35 69 37 89 
38 54 39 J10 
32 45 31 120 
29 41 32 96 
29 45 28 &6 

AS SE MO AG CD SN SB TE W PB BI U W4 AM 
1 -1 J -0.5 -1 1 -1 '-1' -l 20 -1 l 36.5 
9 -1 J -0.5 -1 1 -1 -1 -1 17 -l 3 88.5 
9 2 3 -0.5 -1 1 -1 -1 -1 16 -1 l 25.4 SIC-631-65-75 
9 1 4 -o.s -1 1 -1 -1 1 17 -1 4 42.6 
9 -1 4 -0.5 -1 1 -1 -1 -J 16 -1 J 31.4 
9 2 3 -o.5 1 a -1 -a 1 13 -1 J 39.9 
9 2 4 -o. 5 -1 1 -1 -1 1 19 -1 l 38. 1 
5 -1 2 -0.5 -1 1 -1 -1 -1 19 -1 2 24.2 SIC-'3l•107.5'-117.5 
5 -1 2 -0.5 -1 -1 -1 -1 -1 15 -1 -1 2£.5 
4 -1 J -0.5 -1 1 -1 -1 2 19 -1 2 75.4 ~ D'JERLAP8 1¥l1NV 
5 -1 2 -o. 5 -1 5 -1 -1 2 13 -1 2 72. 6 
6 l 2 -0.5 1 1 -1 0 -1 0 0 0 H.9 SH-Ql-20-)) 
5 -1 3 -0.5 -1 2 -1 -1 -1 13 -1 2 O.O 
1 -! 3 -0. 5 -1 1 -1 -1 -1 15 -1 3 2J. l S!C-'31-40-50 
7 -1 3 -0. 5 -1 2 -1 -1 -1 15 -1 3 18. 5 SI C-6Jlc8o-'JO 
6 -1 J -0.5 -1 1 -1 -1 -1 15 -1 J 14.0 51[-£3]•105-115 
7 1 3 -0.5 -1 2 . -1 -1 -1 19 -1 3 40.9 
8 -l J -0.5 -1 1 -1 -1 -1 16 -1 J 36.1 
6 -1 J -o.5 -1 e ·-1 -1 -1 19 -1 J 64.o 
6 -1 J -0.5 -1 2 -1 -1 -1 15 -1 3 59.4 
9 -1 3 -0.5 -1 1 -1 -1 1 14 -1 3 41.8 
6 -1 J -0.5 -1 2 -1 -1 1 25 -1 3 55.4 
3 -1 2 -o.5 -1 1 -1 -1 8 is -1 1 44.9 
2 -1 1-0.5 -1 1 -l -1 2 14 -1 1 33.8 
2 -1 1 -o.s -1 -! -l -1 2 11 -1 -1 51.6 
7 -1 1 -0.5 -1 2 -1 -1 2 1 -1 -1 23.4 
2 -1 1 -0.5 -1 -1 -1 -1 2 12 -1 -l 58.J 
2 -1 1 -o. 5 -1 1 -1 -1 2 u -1 1 53. 8 

25 -1 3 -0.5 16 1 -1 -1 -1 18 -1 3 45.3 SIC-63l•7<>-ao 
6 -1 J --0. 5 1 2 2 0 -1 0 0 0 o. 0 
5 -1 4 -0.5 1 2 1 -1 1 18 -1 3 37.5 
5 -1 J -0.5 -1 1 -1 -1 -1 12 -1 3 74.J 

H -1 4 -0. S 1 2 -1 -1 1 19 -1 4 6". 4 
12 1 4--0.5 1 2 -1 -1 1 22 -1 4 60.2 
s -1 3 -o. 5 1 e -1 -1 1 22 -1 " 52.1 
5 -1 2 -0.5 -1 1 -1 -1 -1 15 -1 -1 91.2 
5 -1 2 -0.5 -1 -1 -1 -1 6 17 -1 2 77.2 
5 -1 4 -0.5 -1 2 l -1 1 16 -1 3 3-4.8 
5 -1 4 -o.s -1 2 1 -1 1 14 -1 3 22.5 
4 -1 5--0.S 1 3 5 -1 1 18 -1 3 20.9SIC-'3l&25.S-34 
5 -1 2 -o.s 1 1 -1 0 -1 0 0 0 o.o 
1 -1 5 --0.5 -1 3 1 -1 1 19 -1 4 23.7 SIC-6Jla40-50 
7 -1 s -0.5 -1 3 1 -1 2 18 -1 J 25.5 
7 1 5 -o. 5 1 3 -1 -1 -1 J -1 -1 28. 8 
7 -1 3 -0.5 -1 2 -1 -1 1 16 -1 J 21.8 
1 -1 5 -0.5 1 3 2 -1 1 19 -1 3 32.4 
5 -1 6 -0.5 1 3 2 -1 1 17 -1 J 50.3 
7 1 J --0. 5 1 1 -1 0 1 0 0 0 o. 0 
6 -1 6 -0.5 1 3 3 -1 2 16 -1 J 35.4 
4 -1 6 -0.5 -1 3 1 -i 1 18 -1 3 53.9 
J -1 5 -0.5 1 2 1 -1 2 17 -1 J 69.8 
3 -1 5 --0.5 1 2 l -1 5 18 -1 J 27.4 
J -1 2 -0.5 -1 1 -1 -1 5 14 -1 2 36.2 
4 -1 4 -0.5 -1 2 1 -1 5 21 -1 2 45.2 
5 -1 4 -0.5 1 2 1 -1 J 2.2 -1 J 48.4 
2 -1 J --0.5 -1 2 -1 -1 2 18 -1 1 24.0 SIC-631~30 
4 -1 6 -0. 5 1 2 1 -1 J 26 -1 1 13. 4 SIC-£3l•30-41 
5 -1 9 -0.5 -1 2 -1 -1 3 26 -1 2 31.5 • 
7 2 9 -o. 5 -1 1 -1 0 2 0 0 0 o. 0 
2 -1 -1 --0.5 -1 -1 -1 -1 -1 11 -1 -1 st.6· 
2 -1 2 -0. 5 -1 1 -1 -1 1 12 -1 -1 4S. 9 
4 -1 12 -0. S 1 2 -1 -1 J 15 -1 -1 38. 9 5U.fF ~T'L 
5 1 9 -0.5 1 l -1 0 2 0 0 0 o.o 
4 1 JO -0.5 -1 2 -1 -1 J 19 -1 -1 39.9 SUff HAT'L 
5 -1 22 -0.5 1 2 -1 0 l 0 0 0 o.o 
7 -1 3 -0.5 -t -1 -1 -1 1 21 -1 J 2~.4 
5 -1 4 -0.5 -1 2 -1 -1 1 21 -1 4 25.1 SIC-631•3()-.\() 

10 -1 5 -0. 5 -1 2 1 -1 1 21 -1 4 CC3. 6 SIC-£31-45-55 
9 -1 5 -0. 5 -1 2 -1 -1 1 21 -1 4 36. 3 SIC-£31=55--65 
7 -1 4 -o.s 1 2 -1 -! 1 21 -1 4 88.1 
9 1 4 -0.5 -1 2 -1 -1 1 14 -1 J 37.1 
9 -1 4 --0. 5 1 2 -1 -1 1 22 -1 4 SS.1 SIC-£31•70-TI 
5 -1 3 -0.5 -1 2 -1 -1 1 19 -l 4 26.2 
7 -1 3--0.5 1 2 -1 -1 1 22 -1 3 22.0SIC-6.Jlzas-95 
~ -1 2 --0. 5 -1 l -1 -1 1 12 -1 -1 24. 4 
3 -1 2 -0.5 -1 1 -1 -1 5 11 -1 -1 56.4 
3 -1 1 -o. 5 -1 1 -1 -1 3 9 -1 -1 49. 0 
5 -1 J --0.5 -1 1 -1 -1 -1 1\ -1 2 34.3 51(-63]~.5 
s -1 3 -0.5 1 2 -1 -1 2 21 -1 2 15.0 
7 -1 4 --0. 5 1 2 1 -1 1 19 -1 J 22. B SI£-6Jls7HO 
9 1 a -0.5 1 2 1 -1 2 23 -1 l 10.0 SJC-6Jls8<>-89 
5 -1 5 --0.5 1 1 -1 -1 2 16 -1 -1 6.8 
4 -1 4 -0.5 1 2 -1 -1 J 18 -1 -1 25.4 
4 -1 5 --0.5 -J 1 -1 -1 2 22 -1 -! J.8 SlC~l•l00-110 
l -1 3 -0.S -1 2 -1 -1 1 JS -1 -1 4.7 SIC-631•110-120 
7 -J 5 --0.5 -1 2 -1 -1 2 19 -1 2 55.0 SIC~l•l20-127 
4 -1 4 -0.5 -1 2 -1 -1 2 16 -l -1 32.2 
4 -1 4 --0.5 -1 2 -1 -1 2 16 -1 -1 64.0 
3 -1 3 --0. 5 -1 1 -1 -1 2 16 -1 -1 17.1 



w 
N 
~ 

16989 107 
16990 107 
16895 108 
16897 108 
16897R 108 
16898 108 
16899 108 
16900 108 
13838R 108 
16901 108 
16902 108 
16903 108 
16904 108 
16905 108 
16906 108 
16907 108 
16965 109 
16966 109 
16967 109 
16968 109 
16969 109 
16992 110 
16994 uo 
16995 110 
16996 HO 
16997 110 

. 16998 uo 
16999 110 
13839R 110 
18871 10102 
18872 10102 
18873 10102 
18875 10105 
1887G 10105 
188n 10105 

. 18878 10105 
18879 10105 
18881 10105 
18856 10202 
18857 10202 
18858 10202 
18859 10202 
18861 10202 
18862 10202 
18863 10202 
18864 10202 
18865 10202 
18866 10202 
18867 10202 
18868 10202 
18869 10202 
1MB2 10202 
18812 10303 
18814 10304 
18773 104-01 
1an4 10401 
ums 10401 
Un6 10401 
1em 104-01 
uma 10401 
18779 10401 
18783 10401 
18784 10401 
1~ 10403 
18762 10501 
18764 10501 
18765 10501 
18823 10503 
18824 10503 
18825 10503 
18826 10503 
18827 10503 
1W8 10503 
188a 10503 
18830 10503 
18SJ1 10503 
18832 10503 
18833 10503 
18834 10503 
18835 10503 
18836 10503 
18837 10503 
18818 10601 
18819 10601 
18806 10602 
18807 10602 
18808 10602 
18816 10603 

132-137 
137-142 
56-61 
66-71 
66-71 
71-76 
76-81 
M-89 
M-89 
96-100.5 
100. 5-106 
106-111 
111-116 
116-121 
121-126 
126-131.5 
20-24 
25-30 
J0-35 
35-40 
40-45 
15-20 
25-27.5 
27.5-32.5 
32.5-37. 5 
37.5-42 
42-47 
47-52 
47-52 
123-128 
128-133 
133-137.5 
145-155 
155-162 
162-167 
167-172 
112-1n 
1n-190 
102-107 
107-112 
112 
112-U7 
117-122 
122-127 
127-132 
132-137 
137-142 
142-147 
147-152 
152-157 
157-162 
162-167 
115-118 
133-137 
U7-122 
122-146 
146-151 
151-157 
157-162 
162-167 
167-172 
172-177 
177-181 
94-99 
62-71 
71-76 
76-81 
0-S 
5-10 
10-15 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
70-72 
35-40 
40-45 
52-62 
62-67 
67-68 
95-100 

APPENDIX 9-SA. 

S L 14 150 100 120 650 4.4 29 41 32 96 4 -1 
s l 15 -2 100 120 690 4.3 29 45 28 66 3 -1 
S L 21 -1 150 98 630 4.1 25 49 30 99 9 -1 
S L 21 1 160 98 640 0.0 23 44 28 92 9 1 
S L 21 0 0 68 0 0.0 0 0 0 88 1 1 
S L 21 -1 170 98 630 4.2 23 46 29 98 10 2 
s l 24 1 160 98 620 3. 9 23 45 28 96 10 2 
s l 21 -1 180 100 670 4.3 25 48 31 110 11 3 
s l 21 -1 190 110 590 3. 9 21 47 30 100 9 1 
S L 14 -1 91 120 570 3.9 27 52 35 60 3 -1 
s l 11 -1 86 120 620 3.7 25 47 28 55 2 -1 
S L 11 -1 92 120 610 3.0 25 48 31 54 2 -1 
s l 11 -1 83 120 620 3.6 25 45 29 47 2 -1 
S L 11 -1 84 130 710 4.4 26 46 31 63 2 -1 
S L H -1 87 120 640 3.1 26 47 31 57 3 -1 
S L 13 -1 110 170 740 0.5 34 75 63 85 3 -1 
S L 21 -1 160 92 610 3.9 22 46 29 98 10 -1 
S L 21 -1 150 93 560 3.S 21 42 27 97 7 -1 
S L 21 -1 160 93 570 3.8 22 43 26 96 10 -1 
S L 21 -1 110 75 510 2.9 18 39 20 74 5 1. 
S L 21 -1 180 92 580 3. 8 22 45 28 99 9 
S L 21 -1 160 100 520 3.7 21 43 26 93 9 1 
S L 21 -1 150 'I7 520 3.5 21 41 26 92 9 -1 
s l 21 -1 140 86 640 4.1 24 45 28 93 9 -1 
S L 27 -1 100 82 590 3. 5 21 39 24 80 5 -1 
S l 17 -1 HO 110 550 4.1 25 SO 36 87 4 -1 
S L U 4 95 80 480 3. S 22 37 27 75 4 -1 
S L 11 7 110 110 600 4.3 26 47 47 140 3 2 
s l u -1 120 130 280 4.J 23 47 52 170 5 -1 
A L 15 23 69 69 823 3.44 23 61 29 45 -5 -5 
A L 13 2 75 63 694 3.10 25 67 43 41 -5 -5 
A l 13 6 71 63 720 3.04 21 67 35 47 -5 -5 
A L 15 1 44 49 616 2.84 15 55 29 S7 -S a 
A L 13 1 8J 67 855 3.99 23 81 39 77 -5 -5 
A l 13 40 55 55 748 3.08 19 61 35 S7 -5 -5 
A l 15 6 89 75 1002 J.92 29 75 39 51 -5 5 
A L 13 7 95 80 1000 4.00 27 80 41 55 -5 -5 
A L 13 1 69 n Ml 3.62 23 73 39 47 -5 -5 
A L 13 J 82 33 549 2. 24 11 53 21 71 -5 -S 
A l 1J 3 100 47 549 2.46 15 63 27 77 -5 -5 
A L 18 28 58 -1 569 2.62 13 S7 21 51 -5 45 
A L 13 4 52 43 455 2.12 9 47 17 41 -5 -5 
A L 10 8 62 43 539 2. 56 13 &3 27 61 -5 -5 
A L 13 2 59 43 445 2.04 13 43 13 35 -5 8 
A L 13 6 66 49 483 2.28 13 45 15 41 -5 -5 
A L 10 5 64 45 529 2.48 15 45 23 47 -5 -5 
A L 15 2 63 61 539 2. 5B 15 47 21 47 -5 -5 
A l 15 2 61 61 511 2.62 17 47 21 49 -5 -5 
A l 14 J 59 49 471 2.16 15 39 17 39 -5 -5 
A L 13 6 51 51 499 2.36 13 39 15 37 -S -5 
A L 11 2 61 59 612 J.00 17 55 33 57 -5 -5 
A L 13 75 103 77 1496 9.09 23 87 51 59 -5 -5 
A L U 89 50 45 485 2. 72 15 47 105 55 5 -5 
A L 11 154 76 57 642 3.02 17 35 31 59 7 -5 
A L 10 2 105 51 545 2. J9 15 29 29 29 31 -5 
A L 14 -1 88 59 633 3.11 15 31 29 35 21 -5 
A l lS -1 105 51 619 3.27 15 33 29 39 25 -5 
A l 15 -1 95 53 511 2.39 13 25 15 25 13 -5 
A l 13 -1 101 59 523 2.51 13 27 19 31 21 -5 
A l 13 1 99 55 523 2.49 13 27 21 31 29 -5 
A l 13 11 119 ~7 593 3.15 19 47 201 6S 45 -5 
A L 11 2 192 75 3.79 25 73 457 63 43 -5 
A l 11 4 174 97 ~1 4.07 33 89 119 89 2J -5 
A L 11 3 69 45 632 2.76 17 53 31 5J -5 14 
A l 13 122 126 61 675 4.03 15 41 39 93 -5 -5 
A l 11 15 104 63 643 J.47 19 43 43 53 -5 -5 
A l 11 5 113 65 621 3.07 15 31 27 33 9 -5 
A l 14 -1 76 59 598 3.28 17 45 29 57 13 -5 
A l 1~ 4 61 63 606 3.36 17 43 37 65 -5 -5 
A L H -1 51 57 579 3. 02 13 37 29 5J -5 -5 
A l 15 17 51 51 531 2.80 15 39 37 59 -5 -5 
A L 15 -1 Sit 63 598 J.04 15 35 31 59 -5 5 
A l 12 20 56 59 597 2.90 13 35 59 61 -5 -5 
A L 12 3 48 55 575 J.34 17 47 SJ 73 -5 -5 
A L 12 -1 52 57 600 J. 36 17 51 57 63 -5 -5 
A L 1~ -1 68 75 728 J.99 19 5J 57 -1 -5 -5 
A L 14 -1 64 65 734 3.46 19 63 59 63 -5 -5 
A l 12 -1 70 73 1144 4.01 23 59 67 71 -5 -5 
A l 12 -1 61 63 762 3.48 17 45 5J 55 -5 -5 
A l 12 -1 72 69 660 3.54 17 43 41 5J -5 -5 
A L 12 J 78 47 447 2.36 13 45 35 15 -5 -5 
A L 12 26 67 83 587 3.76 23 61 77 71 -5 -5 
A l 11 8 81 65 610 2.98 17 45 35 63 -5 -5 
A L 11 J 74 65 668 3.22 19 47 45 73 11 -5 
A l 14 99 b8 63 712 2.98 19 39 45 61 -5 -5 
A L 11 41 71 69 662 3.14 17 37 31 59 1 -5 
A L 34 175 67 59 640 3.04 15 51 33 53 -5 -5 
A L 11 82 71 63 565 3.14 17 49 57 61 -5 -5 

4 -0.5 
3 -0.5 
4 -0.5 
4 -0.5 
3 -0.5 
4 -0.5 
4 -0.5 
4 -0.5 
5 -o.s 
2 -0.5 
2 -0.5 
2 -0.5 
2 -o.s 
J -0.5 
2 -o.s 
4 -0.5 
5 -0.5 
5 -0.5 
4 -0.5 
3 -0.5 

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

16 2 -1 -1 1 
1 2 -1 0 1 
1 2 -1 -1 1 
1 2 -1 -1 1 
1 2 -1 -1 1 

-1 2 -1 -1 1 
-1 -1 -1 -1 1 
-1 1 -1 -1 -1 
-1 1 -1 -1 -1 
-1 1 -1 -1 2 
1 -1 -1 -1 3 
1 -1 -1 -1 3 
1 1 -1 -1 6 
1 2 1 -1 1 
1 2 1 -1 1 
1 2 1 -1 1 

-1 2 -1 -1 -1 

16 

16 
21 
16 

-1 -1 ~.o 

-1 -l 17.1 
-1 4 18.2 SIC-63l=51-61 
-1 3 14.2 SIC-63]=61-71 

0 0 
18 -1 
20 -1 
17 -1 
15 -1 
11 -1 
17 -1 
13 -1 -
15 -1 
24 -1 
14 -1 
17 -1 
16 -1 
16 -1 
15 -1 
15 -1 

0 0.0 
3 20.S 
3 24.9 
J 37.8 
3 43.S 

-1 32.1 
-1 27.4 
1 34.5 
1 32.3 
4 58.8 

4 -0. 5 1 2 l -1. 1 15 -1 

-1 48.4 
1 28.1 
3 29.1 
J 23.9 
J 25.1 
3 45.7 
J 30.9 

--• jA 

~ -
"' 4 ,. 
jfa.·, 
~ 

·~ 

" -.. 
fl/A -4 -0.5 1 2 1 -1 1 22 -1 

4 -0.5 1 2 1 -1 2 23 -1 
4 -0.5 -1 2 1 -1 1 21 -1 

4 51. 0 . ii/JI 
4 2:9. 5 SIC-63J=20-27. 5 . 

4 ~.s -1 2 1 -1 1 20 -1 
3 -0.5 -1 2 l -1 1 24 -1 
3 ~-5 1 2 l -1 2 22 -1 
4 -0.5 -1 2 1 -1 3 22 -1 
7 -o.s -1 2 -1 -1 2 14 -1 
1 2. 7 -1 -10 13 -10 -10 45 9 
l 2.7 -1 -10 9 -10 -10 43 5 
1 1.7 -1 -10 9 -10 -10 41 -2 
3 0.9 -1 -10 11 13 -.10 47 -2 
s 2..3 -l -10 15 -10 -10 S7 3 
s 1.1 -1 -10 1 ~10 tt 
3 3.7 -1 -10 7 -10 13 
2 1.0 -1 -10 5 -'10 . 10 
s 2.J -1 -10 17 •10 . 51 
1 -o. 5 -1 -10 -5 •10 .-10 
l -o.s -1 ~io -s ·10 -10 

-2 

4 21.1 
4 25.3 
3 36.5 
2 70.4 

52.0 
39. 7 
26.2 
16.2 
31.1 
18.9 

1 -o.s -1 -10 -5 •10 -10 105 
l -0.5 -1 -10 -5 -10 -10 27 
1 -0.5 -1 -10 -5 -10 -10 37 
1 0.5 -1 -10 -s -10 -10 29 
1 0.5 -1 -10 -5 -10 -10 29 
1 0.9 -1 -10 5 -10 -10 41 
1 0.9 -1 -10 15 -10 -10 49 
! 2. 7 -1 -10 11 -10 -10 47 
1 1.5 -1 -10 7 -10 -10 41 
1 1.5 -1 -10 13 -10 -10 37 
1 1.5 -1 -10 9 -10 -10 43 
9 1.7 -1 -10 19 -10 352 53 
5 0.9 -1 -10 -5 -10 11 51 
J -0.5 -1 -10 -s -10 -10 27 
5 --0.5 -1 15 13 -10 -10 30 
7 -0.5 -1 -10 11 -10 -10 43 
1 --0.5 -1 -10 11 -10 -10 Jg 
s -0.5 -1 -10 1 -10 -10 30 
7 -0.5 -1 -10 19 -10 -10 30 
7 -o.s -1 -10 11 -10 -10 72 
7 --0.5 -1 -10 11 14 -10 57 
9 -0.5 9 -10 15 -10 -10 72 
7 --0.5 4 -10 13 -10 -10 68 
3 0.5 -1 -10 5 -10 63 39 

-2 -10 
-2 -10 27.4 

2:9. 5 
18.9 
27.5 
29.4 
32.6 
20. l 
12.0 

5 -10 
-2 -10 
-2 -10 
-2 -10 
5 -10 

-2 -10 
7 -10 

-2 -10 
5 -10 
9 -10 
5 -10 

5.2 
6.7 
J.5 

32.5 
40.1 
18.9 
56.3 
44.7 
40.2 
19.7 
15.7 
13.0 
41. 7 

-2 ..;10 
J -10 
5 -10 
9 -10 

-2 -10 
3 -10 

-2 -10 
9 -10 

-2 -10 
3 --0.5 -1 35 -s -10 -10 19 -2 
5 -o.s -1 -10 7 -10 91 26 3 
3 -0.5 -1 -10 -5 -10 45 10 -2 

-1 -0.5 -1 -10 -5 -10 -10 21 5 
1 -0.5 -1 -10 -5 -10 -10 25 9 
1 -0.5 6 -10 -5 -10 -10 15 3 

-1 -0.5 -1 -10 -5 -10 -10 7 -2 
1 -0.5 -1 -10 -s -10 -10 25 11 
1 -0.5 -1 -10 -5 -10 -10 11 3 
5 -0.S -1 -10 -5 -10 43 15 S 
1 -0.5 6 -10 -5 -10 23 13 -2 

-1 -0.5 -1 -10 -5 -10 -10 7 11 
1 -0.5 -1 -10 -5 -10 -10 11 -2 
1 -0.5 -1 -10 -5 -10 -10 7 3 
1 -0.5 -1 -10 -5 -10 -10 17 3 
1 -0.5 -1 -10 -s -10 -10 17 5 
1 ~.5 -1 -10 -5 -10 -10 -5 3 
3 -0.5 -1 -10 -5 -10 -10 -s -2 
3 -0.5 -1 -10 -5- -10 -10 27 -2 
1 o. 7 -l -10 5 -10 -10 33 11 
1 0.9 -1 -10 -5 -10 -10 35 11 
1 1.1 -1 -10 5 -10 -10 33 11 
1 0.5 1 -10 -5 -10 39 39 11 
3 0.5 -1 -10 -5 -10 -10 27 9 

-10 5.9 
-10 14.S 
-10 36.3 
-10 31. 7 
-10 27.4 
-10 20.7 
-10 20. 7 
-10 55.8 
-10 19.2 
-10 14.1 
-10 17.9 
-LO 17.0 
-10 U. 7 
-10 13.J 
-10 6.() 
-10 17.2 
-10 0.9 
-10 10.0 
-10 23.0 
-10 27.9 
-10 63.7 
-10 22. 4 
-10 31.0 
-10 8.7 

•• ;j 

·• Ill 

" 

·• 
'II' 

'W 
.. , .. -.. 
·• • • 
' •• 
ti 
ti 

-I 
• • -~ 
:-
•• 
·• 



" "' "' " .. ,, 
I' 
(II ,, 
-(IJ 

fl' 

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

" .. .. 
• .. 
JO , , 
jt _. 
19 
lit 

18788 10700 
18789 10700 
18790 10700 
18791 10700 
18792 10700 
18793 10700 
18794 10700 
18795 10700 
18796 10700 
18797 10700 
18798 10700 
18799 10700 
18802 10700 
18803 10700 
16804 10700 
18767 10704 
18767R 10704 
18767R 10704 
18767R 10704 
18767R 10704 
18767R 1Q704_ 
18767R 10704 
18767R 1070.. 
18767R 10704 
18767R 10704 
18768 10704 
18769 10704 
1en1 10104 
18839 10901 
18842 10901 
18843 10901 
18844 10901 
18&45 10901 
18846 10901 
18851 11006 
18852 11006 
18853 11006 
188"9 11102 
16801 202 
16802 202 

w 16803 202 
9'.) 16804 202 
U1 16808 202 

16809 202 
16811 202 
16813 202 
138400 202 
16814 202 
16815 202 
16816 202 
16817 202 
16817R 202 
16818 202 
16819 202 
16820 202 
16821 202 
1b822 202 
16.822R 202 
lf.823 202 
16B24 202 
13841R 202 
16825 202 
16826 202 
16855 204 
1~ 204 
16858 204 
1&860 204 
16862 204 
16863 204 
16864 204 
16865 204 
13842R 204 
16866 204 
16918 206 
16919 206 
16921 206 
1384JR 206 
16923 . 206 
16924 206 
16925 206 
16927 206 

62-67 A L 14 
67-72 A L 14 
72-n A L 14 
n-81 A L 14 
87-92 A L 14 
92-97 A L 14 
97-103 A l 14 
103-108 A L 14 
108-113 A L 15 
113-118 A L 15 
118-123 A l 15 
123-128 A l 15 
128-133 A l 10 
133-138 A L 10 
138-143 A L 13 
92-97 A L 15 
92-97 A L 15 
92-97 A L 15 
92-97 A L 15 
92-97 A L 15 
92-:97 .. A L 15 
92-97 A L 15 
92-97 A L 15 
92-97 A L 15 
92-97 A L 15 
97-102 A L 13 
102-105 A L 15 
105-106 A L 11 
113-118 A L 15 
118-123 A L 15 
123-128 A L 15 
128-133 A L 13 
133-135 A L 13 
135-140 A L 34 
39-44 A l 11 
44-46 A L 11 
46-51 A l 34 
35-38 A l U 
4-9 s 0 21 
9-14 s 0 21 
14-19 s 0 21 
19-23 s 0 21 
38-42.5 s 0 21 
42.5-47.S S D 21 
50.5-55.5 s 0 21 
60.5-66 s 0 21 
60.5-66 s 0 21 
66-70 s 0 21 
70-73 s 0 11 
73-76 s 0 11 
76-81 s 0 11 
76-IU S D H 
81-86 s 0 11 
86-91 s 0 u 
91-94 s 0 11 
94-99 s 0 11 
99-104 s a 11 
99-104 s 0 11 
104-109 s 0 11 
109-114 S D 11 
109-114 s a 11 
114-117 s 0 11 
117-122 s 0 11 
18-23 S D 21 
23-27.5 s 0 21 
38-43 s o 21 
58-63 s 0 27 
70-75 s 0 21 
75-79 s 0 21 
S0-85 S D H 
85-90 S 0 H 
85-90 s 0 11 
90-94 s 0 11 
25-30 s 0 26 
32.5-37 s 0 21 
60-65 s 0 27 
75-80 s 0 21 
80-82.5 S D 21 
85-90 s 0 27 
90-95 S D 27 
101.5-107.S S D 15 

APPENDIX 9-8A. 

2 142 65 785 4.37 19 47 63 69 29 -5 7 -o.s 3 -10 9 -10 -10 61 9 -10 1.1 
-10 118 63 973 6.29 17 45 65 99 25 -5 13 -0.5 16 -10 7 10 41 59 -2 -10 1.2 
-10 92 55 853 5.13 17 41 61 73 19 -5 9 -0.5 7 -10 -5 -10 97 41 -2 -10 1.0 
-1 101 69 1213 10.00 15 47 97 123 23 19 47 -0.5 53 -10 5 -10 -10 70 -2 -10 3.0 
-1 104 63 1077 7.83 17 51 81 93 19 -5 23 -0.5 39 -10 7 -10 23 59 -2 -10 10.3 
-1 106 65 853 5.37 17 47 51 75 15 -5 11 -0.5 17 -10 5 -10 53 32 -2 -10 3.5 
-1 124 61 761 4.33 17 41 37 53 13 -5 9 -0.5 83 29 -5 -10 27 24 3 -10 4.8 
2 154 63 761 4.27 15 43 45 61 11 -5 9 -0.5 13 -10 -s -10 33 21 -2 -10 4.4 

39 138 59' 655 3. 39 13 35 27 47 5 15 5 -0. 5 -1 31 -5 -10 -10 15 -2 -10 11. 9 
-1 178 89 875 4.57 21 45 41 69 13 -5 5 -0.5 -1 -10 -5 -10 -10 24 -2 -10 5.8 
7 1~ 75 755 4.03 19 35 29 47 21 -5 5 -0.5 -1 -10 -5 -10 -10 30 -2 -10 18.7 

105 193 91 905 4.99 23 43 37 53 25 -5 7 o.s 3 -10 -s -10 -10 26 -2 -10 7.3 
42 169 73 747 3.67 17 37 35 49 19 -5 3 -0.S -1 -10 -5 12 -10 21 -2 -10 12.4 
26 146 67 731 3.67 17 33 37 51 23 -s 5 -0.5 2 -10 -5 -10 -10 32 -2 -10 8.8 
23 72 59 509 2.98 15 53 53 49 15 -5 5 -0.5 -1 -10 -5 -10 -10 -5 -2 -10 42.4 
7 87 39 423 1.91 9 17 19 29 9 -5 3 -0.5 -1 199 -s -10 -10 15 3 -10 183.0 
6 70 34 464 1.92 14 32 20 40 10 -5 2 -0.5 -1 -10 -5 -10 -10 18 3 -10 0 
2 74 34 458 1.87 12 26 18 44 14 -5 2 -0.5 -1 -10 -5 -10 -10 14 3 -10 0 
2 70 32 452 1.86 12 . 26 18 40 -5 -5 -2 -0.5 -1 -10 -5 -10 -10 20 3 -10 0 
2 68 38 454 2.16 12 40 18 38 12 -s 4 0.6 -1 -10 -s -10 -10 18 3 -10 0 

-1 70 38 454 1.87 12 26 18 42 22 -5 2 -0.5 -1 -10 -5 -10 -10 18 5 -10 0 
-1 70 34 456 1.87 12 24 18 38 20 -5 2 -o.s -1 -10 -s -10 -10 12 5 -10 0 
2 74 38 454 1.92 12 26 18 40 20 -5 2 -0.5 -1 -10 -s -10 -10 10 3 -10 0 
1 10 34 450 1.e1 12 30 18 36 14 -s 2 -o.s -1 -10 -5 -10 -10 e s -10 o 

-1 74 34 454 1.87 12 26 18 40 14 -5 2 -o.s -1 -10 -s -10 -10 10 3 -10 0 
1 95 37 477 2.07 9 17 17 25 13 -5 J -0.S -1 -10 5 -10 -10 17 5 -10 133.7 
4 98 41 545 2.37 11 23 21 31 11 -5 3 -0.5 -1 -10 5 -10 -10 17 -2 -10 21.1 

-1 125 51 629 3.03 17 31 33 39 13 -5 3 -0.5 -1 -10 -s -10 47 17 5 -10 37.1 
3 56 55 600 2.72 13 3J 45 47 -5 -5 -1 -o.s -1 -10 -5 -10 -10 11 5 -10 98.6 

10 51 47 557 2.54 11 31 43 45 -5 -S -1 -0.S -1 -10 -5 -10 -10 -5 3 -10 74.J 
17 64 59 620 3.00 13 35 47 47 -S -5 1 -0.5 -1 -10 -5 -10 -lO 5 -2 -10 21.9 
15 52 51 551 2.72 13 35 41 45 -s -5 -1 -0.5 -1 -10 -5 -10 -10 5 -2 -10 27.7 
9 71 57 606 3.06 15 37 47 55 -5 -5 1 -0.5 -1 -10 -5 -10 -10 11 -2 -10 23.1 

-1 54 51 447 2.96 33 69 103 63 -5 -5 1 -0.5 -1 -10 -5 -10 45 21 J -10 59.2 
l 99 73 690 3.76 15 59 45 67 -5 !O 1 -0.5 -1 -10 -5 -10 13 11 5 -10 8.0 

-1 67 S7 •696 2.88 15 45 41 45 -5 -5 -1 -o.s -1 -10 -5 -10 -10 -5 -2 -10 31.7 
-1 64 69 1257 3. 78 31 111 . 123 63 5 -5 3 -0. 5 -1 -10 -5 -10 -10 15 3 -10 42. 7 
7 40 31 384 1.97 7 19 31 31 -5 -5 -1 -0.5 -1 -10 -s -10 15 7 5 -10 17.8 

-1 110 210 330 4.2 26 68 79 55 2 -1 10 -0.5 1 1 -1 -1 1 13 -1 -1 31.2 
-1 160 87 560 J.J 17 37 24 92 11 2 2 -0.5 -1 4 -1 -1 -1 24 -1 3 30.1 
-1 140 81 430 3.2 15 34 23 85 9 1 2 -0.5 -1 4 -1 -1 1 17 -1 3 48.5 
-1 140 87 490 3.1 16 36 24 88 9 -1 2 -0.5 -1 3 -1 -1 -1 16 -1 J 6J.8 
-1 120 77 480 3.0 15 32 20 80 13 -1 2 -0.5 1 5 -1 -1 -1 15 -1 3 53.9 
-1 91 64 450 2.7 13 25 15 58 5 -1 1 -0.5 -1 3 -1 -1 -1 13 -1 2 42.5 
51 140 98 560 J.S 19 41 28 91 5 -1 2 -0.5 -1 5 -1 -1 1 18 -i 3 65.3 
1 SS 86 500 3.3 17 36 24 72 5 -1 2 -0.5 -1 1 -1 -1 -1 15 -1 2 35.9 
8 97 92 520 J.4 18 38 25 77 5 -1 J -0.5 -1 5 -1 -1 -1 12 -1 2 28.2 

-1 80 84 460 2.9 16 32 21 59 5 1 1 -0.5 -1 2 -1 -1 -1 15 -1 2 39.2 
2 5J 72 360 2.0 13 24 13 36 2 -1 -1 -0.5 -1 2 -1 -1 1 11 -! -1 49.0 
2 64 98 360 2.0 13 24 13 36 3 -1 5 -o.s -1 2 -1 -1 J 17 -1 2 38.0 

-1 60 120 410 2.a 16 33 25 s2 2 -1 4 -o.s -1 1 -1 -1 11 12 -1 -1 24.s 
0 0 98 0 0.0 0 0 0 52 2 1 5 -0.S -1 1 -1 0 10 0 0 0 0.0 

-1 51 BO 310 2.J 14 26 17 35 1 -1 1 -0.5 -1 1 -1 -1 1 12 -1 -1 . 23.0 
-1 52 73 350 2.2 13 24 16 37 1 -1 -1 -0.5 -1 1 -1 -1 s 10 -1 -1 21.8 
1 53 69 330 2.1 13 24 14 40 1 -1 1 -0.5 -1 1 -1 -1 2 14 -1 -1 47.J 

-1 43 62 290 1.8 12 19 11 33 1 2 -1 -0.S -1 1 -1 -1 5 16 -1 -1 21.8 
28 46 58 300 1.8 11 19 10 30 1 -1 2 -0.5 -1 -1 -1 -1 3 18 -1 -1 52.J 
0 0 48 0 o.o 0 0 0 31 1 1 2 -0.5 -1 -1 -1 0 3 0 0 0 0.0 

-1 54 62 400 2.2 13 20 12 33 1 -1 2 -0.5 -1 -1 -1 -1 3 14 -1 -1 22.8 
1 49 58 320 1.8 11 19 12 33 1 -1 2 -0.5 -1 -1 -1 -1 J 13 -1 -1 73.8 

-1 52 63 340 2.0 13 21 13 37 2 -1 1 -0.5 -1 9 -1 -1 3 9 -1 -1 22.9 
1 52 63 370 2.2 13 19 12 35 1 -1 2 -0.5 1 -1 -1 -1 2 15 -1 -1 66.9 
1 64 150 410 2. 7 17 4J 19 42 1 -1 3 -0.5 -1 -1 -1 -1 2 12 -1 -1 26.5 
1 120 92 590 3.4 18 36 26 84 9 1 4 -0.5 -1 1 -1 -1 -1 15 -1 3 39.5 SIC-631=13-c 

-1 97 71 480 2.3 14 27 17 58 5 -1 3 -0.5 -1 -1 -1 -1 1 12 -1 2 23.9 
-1 140 110 660 4.0 23 46 32 96 7 -1 4 -0.5 -1 1 -1 -1 -1 14 -1 3 18.8 SIC-631•33-' 
1 89 97 590 J.5 20 39 24 68 3 2 3 -0.5 -1 -1 -1 -1 -1 14 -1 2 19.6 SIC-631:53-i 

-1 81 . 100 560 3.5 20 36 24 b5 3 -1 3 -0.5 -1 -1 -1 -1 -1 14 -1 2 18.6 SIC-631=65-~ 
2 73 100 580 3.7 21 38 25 68 l 1 3 -0.S -1 -1 -1 -1 -1 15 -1 2 54.7 

-1 56 140 560 3.7 25 52 36 38 2 -1 2 -0.5 -1 -1 -1 -1 -1 14 -1 -1 59.0 
2 62 170 600 3. 7 24 57 33 62 2 -1 2 -0.5 -1 -1 -1 -1 -1 14 -l 1 61.2 

-1 92 180 530 3.3 23 SB 32 62 2 -1 1 -0.S -1 11 -1 -1 1 9 -1 -1 56.S 
1 96 190 530 3.4 25 58 32 65 12 2 3 -0.5 -1 2 -1 -1 3 12 -1 -1 59.1 

-1 99 110 650 3.9 25 46 28 77 5 -1 2 -0.S -1 1 -1 -1 ~ 21 -1 2 22.9 
-1 97 100 600 3.7 22 42 27 74 5 -1 2 -0.5 -1 -1 -l -1 -1 18 -1 2 27.7 
-1 98 110 580 J.7 22 42 25 71 s -1 2 -0.5 -1 1 -1 -1 -1 18 -1 2 49.0 
1 100 110 470 3.2 19 41 25 76 4 -1 2 -0.5 -1 11 -1 -1 -1 13 -1 2 35.9 
2 95 110 570 J.t 22 46 28 72 3 -1 2 -0.5 1 -1 -1 -1 -1 21 -1 2 27.0 SIC-631~75-l 
2 150 130 660 4.2 25 52 33 100 9 -1 2 -0.5 1 1 -1 -1 -1 22 -1 3 23.1 
1 150 140 600 4.0 2~ 49 33 89 9 -1 2 -0.5 -1 1 -1 -1 -1 21 -1 2 31.7 

-1 58 95 290 2.2 17 31 26 33 5 -1 2 -0.5 -1 -1 -1 -1 -1 10 -1 -1 53.S 



l 

w 
I\) 
m 

JOI 16924 206 
309 16925 206 
310 169127 206 
JU 17021 207 
312 17023 207 
313 17025 207 
Jte 11026 201 
319 17028 207 
320 17029 207 
321 i JOJO 207 
322 17031 207 
323 13844R 207 
324 17032 207 
325 17033 201 
326 16MO 20i 
327 16MOA 208 
328 1SM2 208 
JJJ 16842R 208 
ll4 1~ 208 
lJS 16846 208 
336 1~ 203 
337 16850 208 
l38 16852 203 
:m 16853 208 
~ 13845R 20& 
341 13851 208 
342 16875 209 
343 16876 209 
M 1san 209 
345 16879 209 
346 16880 209 
347 16881 209 
343 1688.1 209 
m 16884 209 
354 13846R 209 
355 16885 209 
356 16886 209 
m 1sea1 209 
358 16887R 209 
JS9 17013 210 
360 17014 210 
361 17015 210 
362 17016 210 
36l 13847R 210 
364 17017 210 
365 17018 210 
~ 17019 210 
369 16868 2U 
110 16869 211 
:m 16811 211 
312 16872 211 
l7l 1687J 211 
314 168731 211 
315 16874 211 
376 13MM 211 
Jn 1687/tR 2U 
378 16a27 212 
:m !baa 212 
380 16832 212 
381 168D 212 
382 1 £83.\ 212 
383 16835 212 
JM 13849R 212 
385 16836 212 
388 16837 212 
389 16838 212 

85-90 s D 27 
0 27 
0 15 
0 27 
0 27 
0 27 

90-95 s 
101. S-!07. 5 s 
14-19 s 
35-40 s 
55--60 s 
75-81.S 
86.S-91.5 
91. HJ. 5 
93.S-97.5 
97.S-102 
97.5-102 
102-107 
107-108 
20-es 
~ 

30-35 
30-35 
45-50 
55-60 
7f>-75 
8()-85 

~ 
98-10J 
98-103 
108-UJ 
»-JS 
35-39.S 
45-50 
5HO 
6o-6S 
1(>-15 
&HS 
85-90 
85-90 
90-95 
95-100 
100-105 
100-105 
18-23 
23-25 
25-30 
30-JS 
30-35 
~ 

40-45 
45-48 
20-25 
25-30 
36--40 
40-45 
45-50 
45-50 
50-55 
50-55 
50-55 
25-30 
55-60 
?S-80 
so-as 
85-90 
90-95 
~ 

95-98 
98-102 
102-107 

s 0 17 
S D 10 
s 0 u 
s 0 10 
s Cl u 
s Cl u 
S D U 
s 0 13 
s 0 14 
s 0 14 
s 0 15 
S D 15 
s IJ 15 
s 0 15 
s 0 15 
s 0 10 
s 0 15 
s Cl u 
s 0 u 
s 0 J2 
s 0 27 
S D 27 
S D l~ 

6 0 !S 
s 0 1l 
s 0 13 
s 0 !J 
g IJ 1J 
s 0 13 
s a 13 
s 0 13 
S D U 
S 0 H 
s 0 25 
s 0 17 
s 0 10 
s 0 13 
s 0 1l 
s 0 15 
s 0 13 
s 0 13 
s 0 26 
S 0 15 
s 0 u 
s 0 u 
s 0 u 
S D U 
s 0 u 
s ll u 
s [I 11 
s 0 27 
s 0 27 
s 0 11 
S D U 
s 0 u 
s 0 u 
s 0 11 
S D U 
s 0 32 
S D 32 

APPENDIX 9-8 

2 150 130 660 4.2 
140 600 4.0 1 150 

-1 5a 95 290 2.2 
130 620 4.2 
14-0 730 .\. 6 
130 590 4.2 
130 400 J.1 
110 460 J.1 
HO 600 4. i 
130 690 4.S 

J 170 
1 190 

-1 180 
-1 
-1 
-1 

100 
97 

HO 
120 

1 150 120 760 5.4 
1 130 180 790 5.6 
1 170 140 890 6.6 

-1 160 !80 1000 7.0 
15 110 170 650 4.6 
0 

-1 
0 

13 
e 

-1 
1 

-1 
1 

-1 

0 
uo 

()' 

82 
89 
63 
60 
73 
76 
92 

160 0 0.0 
140 520 5.1 
130 0 o.o 
130 ~ J.6 
140 630 4.1 

91 450 2.7 
90 400 2.5 

100 440 J.O 
120 450 J.1 
130 400 J.1 

-1 110 87 400 3.2 
100 54-0 3. 2 
120 500 3.9 

-1 gg 
3 120 

-1 58 97 360 2.J 
-1 

1 
-1 

1 
-1 
-1 
-1 
-1 
-1 

0 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

l 
2 
1 

-2 
0 

61 110 390 2.7 
61 110 400 2.8 
59 110 420 2.7 
71 120 420 J.O 
71 120 510 J.O 
n HO 430 2. 7 
67 120 480 2.9 
74 120 530 3.1 
82 130 550 J.5 
0 100 0 o.o 

73 87 550 2.8 
72 98 410 2. 1 
58 110 390 2.4 
52 120 400 2.3 
62 110 320 2.1 
~ 110 430 2.4 
45 110 400 2.2 
56 120 400 2.3 
66 93 350 2.3 
67 100 380 2.5 
76 98 410 2.7 
68 99 430 2.9 
92 150 490 3. 8 
0 !20 0 0.0 

uo 19-0 500 4.1 
120 210 530 4.~ 

0 150 

i 
-1 
0 

-1 140 110 
-1 160 120 
12 100 150 
-l 110 150 

0 o.o 
6H) 4.0 
610 4.3 
500 3.9 
710 5.1 
MO 6.9 
700 S.5 
710 6.2 
920 6.0 
620 5.6 
130 2.9 

7 160 190 
-1 150 200 
-1 100 210 
Ji 150 230 
1 76 85 
2 39 4.~ 

25 52 33 100 
24 49 33 89 
17 31 26 33 
26 53 33 100 
30 59 38 110 
24 50 JJ 100 
20 43 JS 64 
21 40 34 61 
27 51 45 76 
30 49 56 82 
36 6'9 5% 130 
37 10 63 160 
43 75 79 150 
41 86 90 160 
35 78 90 70 
0 0 0 80 

JS 66 80 61 
0 0 0 67 

24 46 33 46 
28 51 37 53 
18 34 23 36 
17 31 21 37 
20 41 28 42 
19 36 29 51 
18 38 31 55 
15 32 23 84 
20 38 24 70 
24 50 32 96 
17 31 21 45 
19 39 28 50 
!9 38 29 52 
19 39 26 48 
23 43 30 55 
21 39 26 46 
17 36 29 43 
22 39 25 48 
24 39 26 44 
26 46 37 62 

9 -1 
9 -1 
5 -1 
1 -1 
5 -1 
5 -1 
2 -1 
2 -1 
J -1 
1 -1 
1 -1 
2 -1 
1 -1 
1 J 
u -1 
8 -1 

25 -1 
14 1 
5 -1 
5 -1 
9 -1 
J -1 
J -1 
3 -1 
2 -1 

12 -1 
3 -1 
4 1 
2 ! 
2 -1 
2 -1 
2 -1 

-1 -1 
1 -1 

-1 
-1 

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

2 -0.5 1 
2 -o.s -1 
2 -0.5 -1 
2 -0.5 -1 
2 -o.s -1 
2 -0.5 -1 
1 -o. 5 1 
1 -0.5 -1 
1 -0.5 -1 
2 -0.5 -1 
3 -0.5 -1 
4 -0. 5 1 

1 -1 -1 -1 22 -1 3 23.1 
1 -1 -1 -1 21 -1 2 31.7 

-1 -1 -1 -1 10 -1 -1 53.5 
2 -1 -l 1 24 -1 3 51.6 
1 -1 -1 -1 21 -1 3 42.5 
1 -1 -1 1 19 -1 J 38.4 
1 -1 -1 -1 16 -a 1 39.s 
1 -1 -1 -1 15 -1 1 27.7 
2 -1 -1 -1 16 -1 1 86.J 
2 -1 -1 1 17 -1 1 42.0 
2 -1 -1 6 18 -1 2 69.4 

12 -1 -1 s 16 -1 1 59.6 
2 -1 -1 2 20 1 2 47.1 
2 -1 -1 2 2! -1 2 94.8 
1 -1 -1 2 14 -l -1 80.0 
1 -1 0 2 0 0 0 o.o 
1 -1 -1 1 21 -1 l 20.6 SIC-6Jllll\25-35 
1 -1 0 1 0 0 0 o.o 

4 -0.5 1 
6 -0. 5 1 
6 -0.5 -1 
5 -0.5 1 
4 -0.5 -1 
J -0.5 -l 
2 -0.5 ! -1 -1 -! -1 12 -1 -1 18.1 SIC-6Jl-40-50 

-1 -1 -1 -1 -1 14 -1 1 16.4 81(-6.J]~ 2 -o.s 
2 -0.5 
2 -o.s 
2 -0.5 
6 -0.5 

-1 -l -1 -1 -l 9 -1 -1 42.5 &H-6318'5-75 
1 -1 -1 -1 -1 11 -1 -1 47.0 SIC-6ll•75-15 

-1 -1 -1 -1 -1 10 -1 -1 43.6 SIC-fJlar&5-95 
-1 1 -1 -1 2 12 -1 -1 67.6 

6 -0.5 -1 g -1 -1 4 12 -1 -1 7J.8 
6 -1 -1 -1 15 -1 2 75.1 J -0.5 

3 -0.5 
4 -0.5 
2 --0.5 
1 -0.5 
1 -0.5 
1 -0.5 
1 -0.5 

-1 -o. s 
1 -0.5 
1 -0.5 
2 -0.5 
1 -0.5 

-1 
-! 1 -1 -1 -1 17 -1 2 65.. 7 
1 1 -1 -1 -1 22 -1 2 a. 8 
1 -1 -1 -i -1 20 -1 1 11~.6 
1 1 -1 -1 -l 15 -1 1 ~.9 

1 -1 -1 -1 19 -1 1 41.0 
1 -1 -1 -1 20 -! 2 37.2 

1 -1 -1 -i 1 18 -1 -1 SJ.6 
-1 I -1 -l -1 18 -1 1 131.6 
-1 g -1 -1 -1 14 -1 -1 sa.o 
-1 1 -1 -1 -1 16 -1 -1 157.3 

1 1 -1 -1 J 18 -1 1 104.0 

2 -0.5 -1 
3 -0.5 -1 
2 -0.5 -1 
2 -0.5 -1 
2 --0.5 

1 -1 -1 -1 9 20 -1 1 86. 5 
1 -1 0 g 0 0 0 o.o 
2 -i -l -1 17 -1 2 69.5 
2 -1 -1 -1 21 -1 2 69.5 
1 -1 -1 -1 18 -1 -1 25.9 

-1 1 -l -1 -1 20 -1 -1 67.2 
2 -0.5 

0 0 0 60 
18 31 19 ~ 
18 3S 22 54 
18 4-0 27 42 
20 43 28 42 
16 38 24 39 
22 42 29 43 
20 40 27 38 
21 44 29 32 

2 -1 2 -0.5 
1 -1 -1 -1 1 13 -1 -1 41.8 

-! -1 -1 -l 1 17 -1 -1 45.0 
1 -1 1 -o. 5 -1 -1 -1 -1 -1 23 -1 1 55.6 
1 -1 1 --0.5 -1 -1 -1 -1 -1 16 -1 -l 84.0 

15 30 19 48 2 2 • J -0.5 -! 1 -1 -1 -1 IS -1 -1 70.6 
16 32 21 46 1 -1 
20 36 25 69 -1 -1 
21 38 32 100 1 -1 
28 61 79 580 4 -1 
0 0 0 540 4 -1 

28 67 64 320 4 1 
2<J 14 80 400 5 -1 
0 0 0 320 

22 46 JO 87 
24 50 34 110 
25 5J ~ 85 
3~ 59 53 120 
47 78 73 250 
36 69 75 200 
41 82 91 240 
35 57 
34 65 
14 18 

85 250 
98 JltO 
26 69 

4 
5 1 
7 2 
J -1 
2 -1 
4 -1 
2 -1 
3 -1 
4 1 
4 -1 
1 -1 

2 --0.5 -1 
3 -0.5 -1 
J -0.5 -1 

10 -o. 5 -1 
9 --0.5 -1 

12 --0. 5 1 
1 H -0.5 

10 -0. 5 -1 
2 -0.5 -1 
3 -0.5 1 
2 --0.5 -1 

1 
1 

1 -1 -i -1 14 -1 -t 156.0 
1 -1 -1 1 18 -1 -1 82.9 
1 -1 -1 3 20 -1 1 58.4 
2 -1 -1 8 21 -1 1 26.4 
2 -1 0 8 0 0 0 o.o 
2 -1 -1 7 14 -1 -1 26.7 
2 -1 -1 5 10 -1 -1 31.0 
2 -! 0 5 0 0 0 o.o 
1 -1 -1 -1 19 -1 2 32.0 
1 -1 -1 -1 17 -1 2 4-0.& 
l -1 -1 -1 15 -1 1 49.2 
1 -1 -1 1 13 -1 1 2'3.7 
3 -1 -1 2 17 -1 4 91.5 
2 -1 -1 2 15 -1 2 92.4 
2 -1 -1 2 11 -1 2 87.S 

2 -0.5 
5 -0.5 
5 -0.5 
4 --0.5 
8 -0.5 -1 2 -1 -1 1 12 -1 1 109. 6 

13 -0.5 
2 -0.5 

1 2 -1 -1 2 8 -1 -1 41.3 
-1 -1 -1 -1 1 4 -1 -1 JJ.9 

• • 
f/11 -fl' .. ----.. 
• .. .. .. 
• 
fl/A .. -• .. .. -• -.. .. 
• .. .. .. .. .. .. .. .. .. -• 
fl) .. 
• • .. .. .. -ti ,_. 



It • • • • 
ti> 

• .. , 
• 
111 

• 
"' ' -, 
• -,, , ,, 
" .. ,, 
• 
" 
" " , 
ff> 

, 
" It 

" .. -• ,, .. ,. , .. .. 
• it 

• • 
" It 
¥'' , 
ii , , 

s. N. l»f 
l:woA 101 
13831R 102 
13832R 102 
13833R 103 
13834R 104 
138JSR 104 
13836R 106 
13837R 106 
13838R 108 
13839R 110 
13840R 202 
1l841R 202 
13842R 204 
1l843R 206 
l~R 207 
13845R 208 
13846R 209 
1l847R 210 
1384BR 211 
13M9R 212 
1l850 101 
13851 208 
16801 202 
16802 202 
16803 202 
16804 202 
16808 202 
16809 202 
16811 202 
16813 202 
168H 202 
16815 202 
16816 202 
16817 202 
1681711 202 
16818 202 
16819 202 
16820 202 
16821 202 
16822 202 
1SB22R 202 
16B2J 202 
16824 202 

(,,) 16825 202 
N 16826 202 
...... 16827 212 

16829 212 
16832 212 
16833 212 
16834 212 
16835 212 
16836 212 
16837 212 
16838 212 
16840 208 
1684-0A 208 
16842 206 
16&42R 206 
16844 206 
16846 208 
1SMI 208 
16850 208 
16852 208 
16853 208 
16855 204 
l~ 204 

-1£858 204 
168b0 204 
16862 204 
16863 204 
16864 204 
16865 204 
16866 204 
16868 2U 
1Ei86CJ 211 
16871 211 
1£872 211 
1£873 211 
1687JR 211 
16874 211 
168741 211 
16875 209 
16876 209 
16877 209 
16879 209 
16880 209 
16881 209 
16883 209 
16884 209 
16815 209 
16886 209 

APPENDIX 9-88. List of All -63 um Sample Assays by Sample Number • 

SI 
97.5-102.5 
150-155 
170-175 
so-as 
60-65 
M-89 
70-75 
102-107 
.84-89 
47-52 
60.5-66 
109-114 
85-90 
75-80 
97.5-102 
98-103 
85-90 
Jo-35 
50-55 
90-95 
12:5-126 
10lH13 
4-9 
9-14 
14-19 
19-23 
38-42.5 
42.5-47.5 
50.5-55.5 
60.5-66 
66-70 
70-73 
73-76 
76-Bl 
76-81 
81-86 
86-91 
91-94 
94-99 
99-104 
99-104 
104-109 
109-114 
H4-U7 
117-122 
25-JO 
SH() 

75-80 
8(>-85 

85-90 
90-95 
95-98 
98-102 
102-107 
20-25 
20-25 
30-35 
30-35 
45-50 
55-60 
70-75 
so-85 
90-95 
96-103 
18-23 
23-27.S 
38-43 
58-63 
70-75 
75-79 
80-85 
85-90 
90-94 
20-25 
25-30 
36-40 
40-45 
45-50 
45-50 
5()-55 

50-55 
JO-JS 
35-39.S 
-'5-50 
55-60 
6H5 
70-7' 
~ 
85-90 
90-95 
'95-100 

DI Q. DT 
S L 21 
s l 21 
S L 14 
s l 21 
S L 21 
S L 15 
S L 21 
s l 11 
S L 21 
s l u 
s 0 21 
S D U 
S D 11 
s 0 21 
s 0 11 
S D U 
S D 13 
S D 13 
S D 11 
s 0 11 
s l 11 
s 0 J2 
S D 21 
S D 21 
S D 21 
s 0 21 
s 0 21 
s 0 21 
s 0 21 
s 0 21 
S D 21 
s 0 u 
s 0 u 
s 0 11 
s 0 u 
s 0 u 
s 0 u 
s 0 11 
s 0 u 
s 0 11 
s 0 11 
s 0 11 
s 0 11 
s 0 11 
S D U 
s 0 27 
s 0 27 
s 0 17 
S D U 
s 0 11 
S D 11 
s 0 u 
S D J2 
s 0 J2 
s 0 14 
s o a 
s 0 15 
s 0 15 
s 0 15 
s 0 15 
s 0 15 
s Cl 10 
s 0 15 
s 0 11 
s a 21 
s 0 21 
s 0 27 
S D 27 
s 0 21 
s 0 21 
S D 11 
s 0 11 
s 0 11 
s 0 26 
s 0 15 
S D 11 
s 0 11 
s 0 u 
s 0 u 
s 0 11 
S D 11 
S D 27 
s 0 21 
8 D 15 
s 0 15 
s 0 u 
s 0 ll 
S D 13 
s 0 13 
s 0 13 
s 0 13 

Ill y 
-1 130 

CR * FEi 
79 550 J.O 

-1 140 91 570 3.2 
n 410 2.s 
90 480 3.2. 

-1 71 
2 140 

-1 150 100 580 3. 6 
110 530 3.4 -1 99 

-1 180 98 580 3.8 
120 520 3.3 
110 590 J. 9 
130 200 4.l 

-1 BJ 
-1 190 
-1 120 
8 97 

-1 52 
92 520 3.4 
63 340 2.0 

100 530 3.3 
100 110 470 3.2 
130 100 790 5.6 

-1 92 
1 
1 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
51 
1 

-1 
2 
2 

-1 
0 

-1 
-1 
1 

-1 
28 
0 

-1 
l 
l 
1 

-1 
-1 

92 130 400 3.1 
77 110 430 2.7 
62 110 320 2.1 

120 
180 
150 
170 
HO 
160 
140 
140 
120 
91 

HO 
88 
80 
53 
64 
60 
0 

51 
52 
53 
43 
46 
0 

54 
49 
52 
64 

140 
160 

210 530 4.4 
210 770 6.2 
170 560 4.3 
87 400 3.2 

210 330 4.2 
87 560 l.3 
81 430 3.2 
87 490 3.1 
77 480 3.0 
64 450 2.7 
98 560 3. 5 
86 500 3.3 
M 460 2.9 
72 360 2.0 
98 360 2. 0 

120 410 2.8 
98 0 o. 0 
ao 310 2.3 
73 350 2.2 
69 330 2.1 
62 !90 l.8 
58 JOO 1.a 
48 0 o.o 
62 400 2.2 
58 320 1. a 
63 370 2.2 

12 100 
-1 uo 

150 410 2. 7 
HO 610 4.0 
120 610 4. 3 
150 500 3.9 
150 110 5.1 
190 840 6.9 
200 700 5.5 
230 920 6.0 

7 160 
-1 150 
31 150 
1 76 85 620 5.6 

43 130 2.9 
170 650 4.6 
160 0 0.0 
HO 520 5.1 
130 0 o.o 
130 540 3.6 
140 630 4.1 

2 39 
15 110 
0 0 

-1 uo 
0 

13 
8 
~1 

1 
-1 
l 
i 

-1 
-1 
1 

-1 
2 

-1 
2 
1 

-1 
1 
2 
1 

-2 
0 

0 
82 
89 
63 91 450 2. 7 
60 90 400 2.S 
73 100 440 J.O 
76 120 450 3.1 

120 92 590 3.4 
97 71 480 2.J 

140 110 660 4.0 
89 97 590 3.5 
81 100 560 3.5 
73 100 500 3.7 
56 140 5&0 3.7 
62 170 600 3.7 
96 190 530 3.4 
66 93 350 2.3 
67 100 300 2.5 
76 98 410 2.7 
68 99 430 2.9 
92 150 490 3. 8 
0 120 0 o.o 

I 110 190 500 4.1 
0 0 150 0 o.o 

-1 99 100 ~ J.2 
J 120 120 :i80 3.9 

-! 58 97 360 2.l 
-1 61 110 390 2.7 
I 67 UO 400 2.8 

-I 59 110 420 2.7 
1 71 120 420. J.O 

-1 71 120 510 J.O 
-1 67 120 480 2.9 
-1 74 120 530 J.1 

CO NI CU ZN 
17 3J 22 79 
18 38 26 90 
15 24 17 37 
17 36 23 81 
20 42 28 100 
22 41 28 65 
21 44 28 99 
22 39 23 47 
21 47 30 100 
23 47 52 170 
rn 38 cs n 
13 21 13 37 
23 58 32 62 
19 41 25 76 
37 70 63 160 
18 38 31 55 
17 36 29 43 
16 38 24 39 
29 74 80 400 
41 82 91 240 
25 58 38 91 
15 32 23 84 
26 6B 79 55 
17 37 24 92 
15 34 23 85 
16 36 24 88 
15 32 20 80 
13 25 15 58 
19 41 28 91 
17 36 24 72 
16 32 21 59 
13 ~4 13 36 
13 24 13 36 
16 33 25 52 

AS SE 
9 2 
9 -1 
1 -1 
5 -1 
7 -1 
J -1 
9 1 
3 -1 
9 1 
5 -1 
5 -1 
2 -1 
2 -1 
4 -1 
2 -1 
2 -1 
1 -1 
2 -1 
5 -1 
J -1 
5 -1 

12 -1 
2 -1 

H 2 
9 l 
9 -1 

13 -1 
5 -1 
5 -1 
5 -1 
5 1 
~ -1 
J -1 
2 -1 
2 1 

~ ~ ~ ~ ~ m w ~ m U NV4 RM 
J --0.s 1 a -1 -1 1 tl -1 3 39.9 
3 -o.s -1 1 -1 -1 1 14 -1 J .u.e 

23.4 
74.J 
2!.8 
36.2 
37.1 
49.0 
43.5 
39. 7 
28.2 
22.9 
56.5 
35. 9 
59.6 
73.8 
68.0 
41.B 
31. () 
87.S 
72.6 
75.l 
31.2 
30. ! 
48.5 
63.8 
53.9 

l -0.5 -1 2 -1 -1 2 7 -1 -1 
J -o.s -1 1 -1 -1 -1 12 -1 3 
3 -o.s -1 2 -1 -1 1 16 -1 3 
2 -0.5 -1 1 -1 -1 5 14 -1 2 
4 -0.5 -1 2 -1 -1 1 14 -1 3 
1 -0.5 -1 1 -1 -1 J 9 -1 -1 
5 -0.5 -1 2 -l -1 l 15 -1 3 
7 -0.5 -1 2 -1 -1 2 14 -1 J 
3 -0.5 -1 5 -1 -1 -1 12 -1 2 
1 -o.s -1 9 -1 -1 3 9 -1 -1 
1 -0.5 -1 11 -1 -1 1 9 -1 -1 
2 -0.5 -1 11 -1 -1 -1 13 -1 2 
4 -0.5 1 12 -1 -1 5 18 -l 1 
6 -0.5 -l 9 -1 -1 4 12 -1 -1 
1 -0.5 -1 9 -1 -1 -1 14 -1 -1 
2 -0.5 1 -1 -1 -1 1 13 -1 -1 

14 -0.5 1 2 . -1 -1 5 
4 -0.5 1 2 . -1 -1 2 
? -o.s -1 5 -1 -1 2 
3 -0.5 -1 6 -1 -1 -1 

10 -0.5 1 1 -1 -1 1 
2 -0.5 -1 4 -1 -1 -1 
2 -0.5 -1 4 -1 -1 1 
2 -0.S -1 l -1 -1 -1 
2 -o.s 1 5 -1 -1 -1 
1 -0.5 -1 3 -1 -1 -1 
2 -0.5 -1 5 -1 -1 1 
2 -0.5 -1 1 -1 -1 -1 
1 -0.5 -1 2 -1 -1 -1 

-1 -0.5 -1 2 -1 -1 1 
5 -0.5 -1 2 -1 -1 3 
4 -0.5 -1 1 -1 -1 11 
5 -0.5 -1 1 -1 0 10 

10 -1 -1 
11 -1 2 
13 -1 2 
15 -1 2 
13 -1 -1 
24 -1 J 
17 -1 3 
16 -1 3 
15 -1 J 
13 -1 
18 -1 
15 -1 
15 -1 

2 42.5 
3 65.3 
2 35. 9 
2 39.2 

49.0 
38.0 

-1 24.5 

11 -1 -1 
17 -1 2 
12 -1 
0 0 0 0 0 52 

14 26 17 35 
13 24 16 37 
13 24 14 40 
12 19 11 33 
11 19 10 30 

1 -1 1 -0.5 -1 1 -1 -1 7 12 -1 
10 -1 
14 -1 

0 o.o 
-1 23.0 

1 -1 -1 -0.5 -1 1 -1 -1 5 -1 21.8 

1 -1 1 -0.5 -1 1 -1 -1 2 -1 47.3 
1 2 -1 -0.5 -l 1 -1 -1 5 16 -1 -1 

18 -! 
21.8 

1 -1 2 -0.5 -1 -1 -1 -1 3 -1 52.3 
0 0 0 31 

13 20 12 33 
11 19 12 33 
13 19 12 35 
17 43 19 42 
22 46 30 87 
24 50 34 110 
25 SJ 44 as 
34 59 53 120 
47 78 73 250 
36 69 75 200 
35 57 85 250 
34 65 ga 340 
14 18 26 69 

1 1 2 -0.5 -1 -1 -1 0 J 0 0 0 o.o 
22.8 
73.8 
66. 9 
26.5 
32.0 
40.6 
49.2 
29. 7 
91. 5 
92.4 

35 78 90 70 
0 0 0 80 

35 66 00 61 

1 
1 

-1 
-1 

1 -1 
1 -1 
5 1 

2 7 
3 -1 
2 -1 
4 -1 
2 -1 
4 1 
4 -1 
1 -1 

H -1 
8 -1 

25 -1 
0 0 0 67 14 

24 46 33 46 5 -1 
28 51 37 53 
18 34 23 36 
17 31 21 37 
20 41 28 42 
19 36 29 51 
18 36 26 84 
14 27 17 58 
23 46 3~ % 

5 -1 
9 -1 
3 -1 
3 -1 
3 -1 
g 1 
5 -1 
1 -1 

20 39 24 68 3 2 
20 36 24 65 3 -1 
21 38 25 68 3 1 
25 52 36 3B 2 -1 
24 57 33 62 2 -1 
25 SB 32 65 12 2 
15 30 19 48 2 2 
16 32 21 46 1 -1 
20 36 25 69 
21 3B 32 100 
28 61 79 580 
0 0 0 540 

28 67 64 320 
0 0 0 320 

20 38 24 70 
24 50 J2 96 
17 31 21 45 
19 39 28 50 
19 38 29 52 
19 39 26 48 
2l 43 30 55 
21 39 26 46 
22 39 25 48 
24 39 26 ~ 

-1 -1 
1 -1 
4 -1 
4 -1 
4 
4 
J -1 
4 l 
2 1 
2 -1 
2 -1 

- 2 -1 
-1 -1 

l -1 
1 -1 
1 -1 

2 -0.5 -1 -1 -1 -1 3 14 -1 -1 
2 -0.5 -1 -1 -1 -1 3 1J -1 -1 
2 -0.5 1 -1 -1 -1 2 15 -1 -1 
3 -0.5 -1 -1 -1 -1 2 12 -1 -1 
2 -0.5 -1 1 -1 -1 -1 19 -1 2 
3 -0.5 1 1 -1 -1 -1 17 -1 2 
2 -0.5 -1 1 -1 -1 
2 -0.5 1 1 -1 -1 
s -0.5 1 3 -1 -1 
5 -0.5 1 2 -1 -1 
8 -0.5 -1 2 -1 -1 

13 -0.5 l 2 -1 -1 
2 -o.s -l -1 -1 -1 
6 -0.5 -1 1 -l -1 
s -0.5 1 1 -1 0 
4 -0.5 -l 1 -1 -1 
3 -0.5 -1 1 -1 0 
2 -0.5 1 -1 -1 -1 
2 -0.5 -1 -1 -1 -1 
2 -0.5 -1 -1 -1 -1 

-1 15 -1 1 
1 13 -1 1 
2 17 -1 4 
2 15 -1 2 
1 12 -1 1 
2 8 -! -1 
1 4 -1 -1 
2 14 -1 -1 
2 0 0 0 
! 21 -1 1 
1 0 0 0 

-1 12 -1 -1 
-l 14 -1 1 
-1 9 -1 -1 

-1 -1 -1 -1 H -1 -1 
10 -1 -1 
12 -1 -1 
15 -1 3 

-1 -1 -1 -1 
1 
1 

-1 -1 2 
-1 -1 -1 

109.6 
41. 3 
33. 9 

. 80.0 
0.0 

20. 6 SI C-631:25-35 
0.0 

18.l S!C-6JJ-40-50 
16.4 SIC-6Jl::;50-60 
42.5 SI£-63l:::65-75 
47.0 SIC-631:75-85 
48. 6 SI C-6Jl=85-95 
67.6 
39.5 SIC-6JJa!J-23 

2 -0.5 1 
2 -0.5 -1 
6 -o. s -1 
4 -0.5 -1 
J -o.s -1 
4 -0. 5 -1 
3 -o.s -1 

-1 -1 
1 -1 

-1 1 12 -1 
14 -1 

2 23.9 

3 -0.5 -1 
3 -0.5 -1 
2 -o. 5 -1 
2 -o. 5 -1 
3 -o.s -1 
J -0.5 -1 
2 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 

10 -0.5 -1 
9 -0.5 -t 

12 -0. 5 1 
10 -0.5 -1 

-1 -l J 18.8 SIC-63l=l3·43 
-1 -1 -1 -1 14 -1 2 19.6 SIC-631&:53-63 
-l -1 -1 -1 14 -1 2 18.6 SIC-631=65-75 
-1 -1 -1 -1 15 -1 2 54.7 
-l -1 -1 -1 14 -1 -1 59.0 
-1 -1 
2 -1 

-1 

-1 -1 14 -1 1 61.2 
-1 3 12 -1 -1 59.1 
-1 

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

-1 
-l 
-1 
0 

2 -1 -1 
2 -1 0 

-1 15 -1 -1 70.6 
-1 14 -1 -1 156.0 
l 18 -1 -1 02.9 
3 20 -1 ! 58.4 
8 21 -1 1 26.4 
B 0 0 0 
7 14 -1 -1 
5 0 0 0 

3 -o.s 
4 -o.s 
2 -o.s 
1 -o.s 
1 -0.5 
i -0.5 
1 -o.s 

-! 1 -1 -1 -1 17 -1 2 

o.o 
26. 7 
o.o 

65.1 
29.8 

-1 -0.5 

1 1 -1 -1 -1 22 -! 2 
1 -1 -1 -1 -1 20 -1 1 
l 1 -1 -1 -! 15 -1 1 
1 1 -1 -1 -1 19 . -1 1 
1 1 -1 -1 -1 20 -1 2 
1 -1 ~1 -1 1 18 -1 -1 

-1 1 -1 -1 -1 18 -1 1 
1 -1 -1 -1 16 -1 -1 
1 -1 -1 J 18 -1 1 

1 -0. 5 -1 
2 -0.5 1 

114.6 
54.9 
41.0 
37.2 
53.6 

131.6 
157. 3 
!04.0 



l\ 

16887 209 
16887R 209 
16895 108 
16897 108 
16897R 108 
16898 108 
16899 108 
16900 108 
16901 108 
16902 108 
16903 108 
16904 108 
16905 108 
16906 108 
16907 108 
16910 103 
16910R 103 
16911 103 
16912 103 
16913 103 
1691~ 103 
16915 103 
169Ui 103 
16918 206 
16919 206 
16921 206 
16923 206 . 
1692.\ 206 
16925 206 
16927 206 
16929 101 
Hi931 101 
16935 101 
16940 101 
169.\1 101 
169.\2 101 
16~ 101 
16945 101 
16946 101 
16947 106 
169.\9 106 
16952 106 
16~ 106 
16955 106 

w 16957 106 
N 16958 106 
m 16960 106 

16961 106 
16962 106 
16965 109 
16966 109 
16967 109 
16968 109 
16969 109 
Ui973 107 
16975 107 
16971 107 
16979 107 
16980 107 
Hi981 107 
16983 107 
16985 107 
16987 107 
16988 107 
16989 107 
16990 107 
16992 110 
16994 110 
16995 110 
Hi996 HO 
Ui997 110 
Hi998 HO 
Ui998 UO 
Hi999 110 
17000 105 
17001 105 
17003 105 
17005 105 
17006 105 
17006R 105 
17007 105 
17008 105 
17009 105 
17009R 105 
1701() 105 
17010R 105 
17013 210 
1701.\ 210 
17015 210 
1701& 210 

APPEND 9-88. 

100-105 s 0 u 
100-105 s 0 u 
56-£1 S L 21 
66-71 S L 21 
66-71 S L 21 
71-76 s l 21 
76-81 s l 24 
84-89 s l 21 
%-100.5 s l 14 
100. 5-106 S L U 
106-111 s l 11 
111-116 S L 11 
116-121 S L 11 
121-126 s l 11 
126-131.5 s l 13 
1S-80 s l 21 
75-80 s l 21 
80-85 s l 21 
85-91 s l 21 
100-105 s l 27 
105-110 s l 27 
118-119.5 s l 26 
119.5-122 s l 11 
25-30 s 0 26 
32.5-37 s 0 21 
60-£5 s 0 27 
80-82.5 s 0 21 
BS-90 s 0 27 
90-95 s 0 27 
101.s-101.5 s o 15 
15-20 s l 21 
40-45 s l 21 
70-75 s l 21 
95-97.5 s l 21 
97.5-102.5 s l 21 
102.5-107.5 S L 21 
112.5-117.5 s l 27 
117.5-123 s l 25 
123-126 s l 21 
14.5-19.5 s l 24 
35-40 s l 21 
50-55 S L 21 
60-65 s l 21 
65-70 s l 21 
75-n S L 21 
n-82 s L 21 
90-95 s l 27 
98. 5-102 s l u 
102-107 s l 11 
20-24 s l 21 
25-JO s l 21 
30-35 s l 21 
35-40 s l 21 
it<HS S l 21 
45-48. S S L 21 
65-70 s l 14 
75-80 s l 14 
&.Hl9 S l 14 
90-95 s l 14 
95-100 S L 14 

s l 14 
US-120 S l 14 

-1 82 130 550 3.5 
0 0 100 0 o.o 

-1 150 98 630 4.1 
1 160 98 640 o.o 
0 0 68 0 0.0 

-1 170 98 630 4.2 
1 160 98 620 J.9 

-1 18-0 100 670 4.3 
-1 91 120 570 3.9 
-1 86 120 620 3. 7 
-1 92 120 610 3.8 
-1 SJ 120 620 3.6 
-1 84 130 710 4.4 
-1 87 120 640 3.7 
-1 110 170 740 0.5 
-1 130 91 610 3. 7 
0 0 58 0 o.o 

-1 14-0 92 550 3.6 
-1 150 94 570 J. 8 
-1 190 120 640 1.6 

160 120 700 4.5 
1 71 120 530 3.3 

-1 74 100 530 3.3 
-1 99 110 650 3. 9 
-1 97 100 600 J.7 
-1 98 110 ·5a-0 3.7 
2 95 110 570 3.6 
2 150 130 660 4. 2 
1 150 14-0 600 4.0 

-1 58 95 290 2. 2 
-2 120 89 560 J.5 
1 120 BJ 580 3. 2 
1 110 76 590 J.2 

-1 130 82 650 J.4 
1 130 BO bGO 3.5 

-1 130 BJ 650 3.5 
-1 120 120 590 3.6 
-1 92 110 500 3.3 
-1 120 150 640 4.4 
-2 13 68 940 2.8 

150 96 640 3.9 
-1 160 97 610 3.9 
-1 160 % 560 3. 6 
1 170 93 58-0 3.6 

-1 160 91 530 3. 5 
2 120 n 540 J.o 

-1 150 120 590 4.3 
4 81 110 500 3.2 
1 80 120 410 2.9 

-1 160 92 610 J.9 
-1 150 93 560 3.5 
-1 160 9J 510 3.8 
-1 110 75 510 2.9 
-1 100 92 500 3. 8 
-1 120 66 460 2.9 
4 140 110 56-0 3.9 
3 170 110 600 4.1 

-3 120 120 570 3,9 
-7 88 110 530 3.8 

1100 100 140 590 4.5 
8 100 HO 670 4.5 

-5 uo 180 810 5. 
125-127 
127-132 
132-137 
137-142 
15-20 
25-27.5 
21. 5-32.5 
32.5-37.5 
37.5-42 
42-47 
42-47 
47-52 

s l 15 15 140 180 800 5.7 
S L 15 -10 120 150 690 4.1 
s l 14 150 100 120 650 4.4 
s l 15 -2 100 120 690 .4,3 
s l 21 -1 160 100 520 3.7 
s l 21 -1 150 97 520 J.5 
s l 21 .-1 14-0 86 640 4.1 

10. 5-15 
15-18 
25-30 
35-41 
41-46 
41-46 
46-51 
Sl-56 
55 
55 
55 
55 
18-23 
23-25 
25-30 
30-35 

s l 27 -1 100 82 590 3. 5 
s l 17 -1 110 110 550 
s l ! 1 4 95 00 480 J. 5 
S L 11 4 95 00 480 3. 5 
S L 11 1 110 110 600 4.3 
s l 24 6 90 9a 54-0 J. 5 
S L 21 -1 130 88 550 J.3 
S l 14 -1 75 95 JOO 3.1 
s l 14 -1 90 120 370 4.0 
s l 14 -1 100 130 520 4.8 
s l 1~ 0 0 120 0 o.o 
S l 14 -1 63 iU 44-0 2. 
S l 1~ -1 64 84 450 2.S 
S L 18 -1 78 130 470 3.3 
s l 18 0 0 110 0 o. 0 
s l 18 -1 75 220 520 4.1 
s l 18 0 0 190 0 0.0 
s o 25 1 13 a1 sso 2. a 
s 0 17 -1 72 98 410 2.7 
s 0 10 -1 58 uo 390 2. 4 
s 0 13 -1 52 120 400 2. 3 

26 46 37 62 
() 0 0 60 

25 1t9 JO 99 
23 44 28 92 
0 0 0 BB 

1 -1 
2 -1 
g -1 

9 1 
1 

23 46 29 98 10 
1 
2 
2 
3 

23 45 28 96 10 
25 48 31 110 11 
27 52 35 60 3 -1 

2 -1 
2 -1 
2 -1 

25 47 28 55 
25 48 31 54 
25 45 29 47 

63 
57 

2 -1 
3 -1 

26 46 31 
26 47 31 
34 75 63 
21 39 24 

85 J -1 
80 2S -1 

0 0 0 74 6 -1 
20 39 23 
21 41 26 

82 5 -1 
90 

26 52 J3 120 
26 52 33 110 
21 38 22 56 
23 34 20 49 
25 46 2a n 
22 42 27 74 
22 42 25 71 
22 46 2a 12 
25 52 33 100 
24 49 33 89 
17 31 26 33 
20 39 25 77 
19 34 22 B6 
18 33 21 77 
20 37 24 87 
20 37 24 sa 
21 35 23 88 
23 42 25 79 
23 37 25 54 
~8 57 38 83 
15 25 21 79 
23 42 28 93 
23 44 28 9'& 
21 40 26 93 
22 43 27 88 
21 40 25 92 
18 35 21 77 
26 53 34 110 
22 39 23 48 
21 37 21 44 
22 46 29 98 
21 42 27 97 
22 43 26 96 
18 39 20 74 
22 't5 28 99 
17 32 20 70 
24 48 35 97 
24 48 32 100 
22 47 47 280 
24 46 43 240 
30 56 41 95 
29 53 39 110 
35 69 37 09 
38 54 39 110 
32 45 31 120 

29 41 32 96 
29 45 28 66 
21 43 26 93 
21 41 26 92 
24 45 28 93 
21 39 24 80 
25 50 36 87 
22 31 21 75 
22 37 27 75 
26 47 47 140 
21 39 29 71 
19 40 27 120 
21 30 20 65 
25 45 43 170 
31 65 76 550 
0 0 0 560 

17 27 15 31 
17 27 15 32 
22 40 44 270 

11 
12 

-1 
1 

8 -1 
5 -1 
5 -1 
5 -1 
5 -1 
5 -1 
3 -1 
9 -1 
9 -1 
s -1 
1 -1 
9 -1 
9 2 
9 1 
9 -1 
9 2 
5 -1 
5 -1 
4 -1 
1 -1 
5 -1 

10 -1 
9 -1 
1 -1 
9 -1 
5 -1 
1 -1 
4 -1 
3 -1 

10 -1 
1 -1 

10 -1 
5 1 
9 1 
5 -1 
5 -1 
1 -1 
9 1 
5 -1 
4 -1 
4 -1 
J -1 
7 -1 
4 -1 
4 -1 
J -1 
9 1 
9 -1 
9 -1 
5 -1 

-1 
4 -1 
4 -1 
3 2 
.4 -1 
5 -1 
2 -1 
., -1 

5 -1 

7 2 
2 -1 
2 -1 
4 -1 

0 0 0290 5 
23 53 53 92 4 
0 0 0 110 s -1 

18 31 19 50 2 -1 
18 35 22 54 J -1 
18 40 27 42 -2 -1 
20 43 28 42 J -1 

1 -o. 5 1 
2 --0.5 -1 
4 -0.5 1 
4 --0.5 16 
3 -0.5 
4 --0. 5 
4 --0.5 
4 -0.5 
2 -0.5 -1 
2 --0.5 -1 
2 -0.5 -1 
2 --0.5 -1 
3 --0.5 
2 -0.5 1 
4 -0.5 1 
3 -0.5 16 
3 -0.5 
4 -0.5 
4 -0.5 
4 --0.5 
3 -0.5 
2 --0.5 -1 
2 -0. 5 -1 
2 -0.5 -1 
2 -0.5 -1 
2 -0.5 -1 
2 -0.5 1 
2 -0.5 1 
2 -0.5 -1 
2 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 
3 -0.5 -1 
4 -0.5 -1 
4 -0.5 -1 
4 -0.5 -1 
2 -0.5 -1 
2 -0.5 -1 
J -0.5 -1 
3 -0.5 -1 
4 -0.5 -1 
5 -0.5 -1 
5 -0. 5 -1 
4 --0. 5 1 
4 -0.5 
3 -0. 5 -1 
3 -o. s 1 
2 -0. s. -1 
2 -0.5 -1 
5 -0.5 1 
5 -0.5 
4 -0.5 
J -0.5 -1 
4 -0.5 
3 -0.5 -1 
J -0. 5 1 
4 -0.5 
e -o.5 
5 -0.5 
4 -0.5 
5 -0.5 -1 
3 -0.5 -1 
5 -0.5 -1 
4 -0.5 -1 
4 -0.5 -1 
J -0.5 -1 
4 -0. 5 1 
4 -0. 5 1 
4 -0.5 -1 
4 -0.5 -1 
3 -0.5 -1 
3 -0.5 1 
J -0.5 1 
4 -o. 5 -1 
4 -0.5 -1 
4 -0.5 l 
3 -0.5 -1 
6 -0.5 l 
9 -0.5 -1 
9 -0.5 -1 

-1 -0.5 -1 
2-0.5 -1 

12 -0. 5 l 
9 -0.5 1 

30 -0.5 -1 
22 -0.5 1 
3 -0.5 -1 
2 -0.5 -1 
2 -0.5 -1 
2 -0.5 -1 

-1 -1 -1 
1 -1 0 
2 -1 -1 
2 -1 -1 
2 -1 0 
2 -1 -1 
2 -1 -1 
2 -1 -1 

9 20 -1 
9 0 0 

21 -1 
16 -1 

1 0 0 
1 18 -1 
1 20 -1 
1 17 -1 

1 86.5 
0 0.0 
4 18.2 SIC-6Jlc51-61 
3 14.2 SIC-6Jl=61-71 
0 0.0 
3 20.5 
3 24.9 
3 37.8 

-1 -1 -1 1 11 -1 -1 32.1 
1 -1 ~i -1 17 -1 -1 27.4 
1 -1 -1 -1 13 -1 1 34.5 
1 -1 -1 2 15 -1 1 32.J 

-1 -1 -1 3 24 -1 4 58.8 
-1 -1 -1 3 14 -1 -1 48.4 
1 -1 -1 6 17 -1 1 28.1 
1 -1 -1 -1 18 -1 3 45.J SIC-631 3 70-80 
2 2 0 -1 0 0 0 o.o 
2 1 -1 1 18 -1 3 37.5 
2 -1 -1 
2 -1 -1 
2 -1 -1 

-1 -1 
-1 -1 -1 
1 -1 -1 

-1 -1 -1 
1 -1 -1 

-1 -1 -1 
1 -1 -1 
1 -1 -1 

-1 -1 -1 
1 -1 -1 
1 -1 -1 
l -1 -1 
1 -1 -1 
1 -1 -1 
1 -1 -1 
1 -1 -1 

-1 -1 -1 
1 -1 -1 

-1 -1 -1 
2 -l -1 
2 1 -1 
2 -1 -1 
2 -1 -1 
2 -1 -1 
2 -1 -1 
2 -1 -1 

-1 -1 
1 -1 -1 
2 1 -1 
2 1 -1 
2 1 -1 
2 -1 -1 
2 1 -1 
1 -1 -1 
2 -1 -1 
2 1 -1 
2 1 -i 
1 -1 -1 
2 -1 -1 

-1 -1 
2 -1 -1 
2 -1 -1 
2 -1 -1 
2 -1 -1 
1 -1 -1 
2 1 -1 
2 1 -1 
2 1 -1 
2 1 -1 
2 1 -1 
2 1 -1 
2 1 -1 
2 1 -1 
2 1 -1 
2 1 -1 
2 -1 -1 
2 1 -1 
2 -1 -1 
1 -1 0 

-1 -1 -1 
1 -1 -1 
2 -1 -1 
1 -1 0 
2 -1 -1 
2 -1 0 
2 -1 -1 
2 -1 -1 

-1 -1 
-1 -1 

1 19 -1 
1 22 -1 
1 22 -1 

4 44.4 
4 60.2 
4 52.1 

-1 15 -1 -1 91.2 
71.2 
22.9 
27.7 
49.0 

6 . 17 -1 2 
4 21 -1 2 

-1 18 -1 2 
-1 18 -1 2 
-1 21 -1 2 27.0 SIC-63J=75-82.5 
-1 22 -1 3 23.1 

31.7 
-1 53. 5 

-1 21 -1 2 
-1 10 -1 
-1 20 -1 
-1 
-1 

17 -1 
16 -1 
17 -1 
Hi -1 
19 -1 

3 36.5 
J 88.5 
3 25.4 SIC-63J=65-75 
4 42.6 

3 31." 
3 38. 7 

1 
-1 

1 
-1 
-1 

19 -1 2 24.2 SI[-63)=107.S-117.5 
15 -1 -1 26.5 

2 

1 

19 -1 
21 -1 
21 -1 
21 -1 

! 21 -1 

1 
1 

1 21 -1 
22 -1 
19 -1 
22 -1 

2 75.4 AF OVERLAPS RAINY 
3 24.4 
4 25. 1 SI [-6Jl =30-4-0 
4 29. 6 SH-63l=45-55 

4 36.3 SIC-63J=55-65 
4 88.1 
4 55.1 SIC-63J=70-77 
4 26.2 
3 22. 0 SI C-6JJ :85-95 l 

1 
5 
l 

12 -1 -1 
11 -1 -1 
16 -1 3 

24.4 
56. 4 
29.1 

16 -1 
15 -1 

-1 15 -1 
1 15 -1 

-1 14 -1 
2 21 -1 
1 19 -1 
2 23 -1 
2 16 -1 
3 18 -1 
2 22 -1 
l 18 -1 
2 19 -1 
2 16 -1 
2 16 -1 
2 16 -1 
1 22 -1 
2 23 -1 

21 -1 
20 -1 

1 24 -1 
2 22 -1 
2 22 -l 
3 22 -! 
5 21 -1 
3 22 -1 
2 18 -1 
3 26 -1 
3 26 -1 
2 0 0 

-1 H -1 
1 12 -1 
3 15 -1 
2 0 0 
J 19 -1 
3 0 0 

-1 17 -1 
-1 21 -1 
-l 18 -1 
-1 20 -1 

3 23.9 
3 25.1 
J 45.7 
J 30.9 
2 34. 3 SI [-63) =4048. S 
2 15.0 
3 22.8 SIC-63J=70-80 
3 10. 0 SH-6JJ=a0-89 

-1 
-1 

6. B 
25.4 

-1 J. S SH-63J=100-UO 
-1 4.7 SI[-63]=110-120 
2 55.0 SIC-6JJ=120-127 

-1 32.2 
-1 64.0 
-1 17.1 
4 51.0 
4 29.5 SIC-63J=20-27.5 
4 21.1 
4 25.J 
3 36.5 
2 70.4 
2 70.4 
4 52.0 
2 45.2 
3 48.4 

24.0 SIC-631=20-30 
1 13.4 SIC-b3l=30-41 
2 31.5 
0 o.o 

-1 51.6 
-1 48.9 
-1 38.9 SllfF MAT1L 
0 o.o 

-1 39. 9 SL.I.FF MT' L 
0 0.0 
2 69.5 
2 69.5 

-1 25. 9 
-1 67.2 
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17017 
17018 
17019 
17021 
17023 
me 
17026 
17028 
17029 
17030 
17031 
17032 
17033 

210 
210 
210 
207 
207 
207 
207 
207 
207 
207 
207 
207 
207 

17035 102 
170JSR 102 
17037 102 
17041 102 
17043 102 
17048 102 
17049 102 
17050 102 
17051 102 
17052 102 
17053 102 
17054 102 
17055 102 
17056 102 
17057 102 
17059 104 
17060 104 
17062 104 
17062R 104 
17064 104 
17066 104 

104 
104 
104 
104 
104 
104 
104 
104 
10501 
10501 
10501 
10704 
10704 
10704 
10704 

17067 
17068 
17069 
17069R 
17070 
17071 
17072 
17073 
18762 

~ 18764 
U) 18765 

11767 
18767R 
18767R 
18767R 
18767R 
18767R 
18767R 
18767R 
18767R 
18767R 
18768 
18769 
um1 
18773 
um4 
urns 
umG 
u~m 

uma 
18779 
18783 
18784 
18788 
18789 
18790 

10704 
10704 
10704 
10704 
10704 
10704 

10704 
10704 
10704 
10401 
10401 
10401 
lo.\01 
10401 

.10401 
10401 
1M01 
10401 
10700 
10700 
10700 

18791 10700 
18792 10700 
18793 10700 
18195 10700 
187$ 10700 
18797 10700 
18798 10700 
18799 10700 
18802 10700 
18803 . 10700 
18804 10700 
18806 10602 
18807 10602 
18508 10602 
18812 10303 
18814 10304 
18816 10603 
18818 10601 
18819 10601 
18823 10503 

35-40 
40-45 
45-48 

s 
s 
s 

14-19 s 

D 15 
0 13 
0 13 
D 27 
0 27 
0 27 
D 17 
0 10 
0 u 
0 10 
0 u 
0 11 
0 13 

35-\0 s 
55-60 s 
75-81.5 s 
so. 5-91.5 s 
91.5-93.5 s 
93.5-97.5 s 
97.5-102 s 
102-107 s 
107-108 s 
25-30 
25-30 
45-50 
BS-90 
110-115 
135-140 

S L 21 
S L 21 
S L 21 
S L 21 
S L 21 
S L 21 

140-145 s 
145-150 s 
150-155 s 
155-157 s 
160-165 s 
165-170 s 
170-175 s 
175-178.5 s 
178.5-183 s 

L 21 
L 21 
L 21 
L 21 
L 11 
L 14 
L 14 
L 10 
L 14 
L 21 
L 21 
L 27 
l 27 
L 21 
L 21 
L 21 
L 21 
L 21 
L 21 
L 21 
L 27 
L 10 
L 15 
L 13 

15-20 s 
20-25 s 
30.5-34 s 
30.S-34 s 
45-50 s 
55-60 s 
60-65 s 
65-69 s 
69.5-73 s 
69.S-73 s 
73-77.5 s 
77. 5-81 s 
81-M s 
M-89 S 
62-71 A 
71-76 
7EHH 
92-97 
92-97 
92-97 
92-97 
92-97 
92-97 
92-97 
92-97 
92-97 
92-97 
97-102 
102-105 
105-1()6 
117-122 
122-146 
14fi-151 
151-157 
157-162 
162-167 
Ui7-172 
172-177 
177-HU 
62-67 
67-72 
72-77 
17-87 
87-92 
92-97 
103-108 
101H1l 
113-118 
118-123 
123-128 
128-133 
133-138 
138-143 
52-62 

·62-67 
67-£8 
115-118 
133-137 
95-100 
35-40 
40-45 
()-5 

A L 11 
A L 11 
A L 15 
A L 15 
A L 15 
A L 15 
A L 15 
A L 15 
A L 15 
A l 15 
A L 15 
A l 15 

A L 13 
A L 15 
A l U 
A L 10 
A L 14 
A l 15 
A l 15 
A l 13 
A l 13 
A L 13 
A L 11 
A l 11 
A l 14 
A L 14 
A l 14 
A L 14 
A L 14 
A L 1.\ 
A L 14 
A l 15 
A L 15 
A L 15 
A L 15 
A l 10 
A L 10 
A l 13 
A L 14 
A l 11 
A L 34 
A L 11 
A L U 
A l 11 
A L U 
A L 11 
A L 14 
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-1 
-1 
-1 

44 110 430 2.4 
45 110 400 2.2 
56 120 400 2.3 

22 42 29 4J 
20 40 . 27 38 
21 44 29 32 
26 53 33 100 
30 59 38 110 
24 50 33 100 
20 43 35 64 
21 40 34 61 
27 51 45 76 
30 49 56 82 

2 -1 
-1 

1 -1 
7 -1 
5 -1 
5 -1 
2 -1 

3 170 130 
1 190 140 

-1 180 130 
-1 100 130 
-1 97 HO 
-1 110 110 
1 120 130 
1 150 120 
1 170 140 

-1 160 180 

620 4.2 
130 4.6 
590 4.2 
400 3.1 
460 3.1 
600 4.1 
690 4.5 
760 5.4 
890 6.6 

1000 7.0 

36 64 54 130 
43 75 79 150 
47 86 90 160 

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

3 1 
0 0 

-1 120 
120 
120 
120 
130 

-1 
-1 
-1 
-1 

51 0 o.o 
11t 500 3.2 
81 . 560 3.3 
79 590 3.3 
82 560 3.1 
87 630 3.5 

0 0 0 69 
17 32 20 74 
19 35 21 SJ 
19 35 22 82 
18 33 20 79 
20 37 23 79 

6 1 
5 -1 
7 -1 
7 -1 
6 -1 
1 1 

-1 140 84 640 
2 130 82 660 
1 140 89 660 

-1 140 90 640 
15 71 89 520 
12 65 69 440 
6 65 67 390 
6 67 61 400 

-1 72 79 410 
1 150 78 580 
1 120 76 540 
l 130 110 620 
0 0 83 0 

-1 160 90 650 
-1 170 96 610 
1 170 89 b30 
2 150 88 660 

-1 140 69 640 
0 0 73 • 0 
2 140 88 630 
1 120 100 590 
1 98 92 530 
2 87 97 470 

122 126 61 675 
15 104 63 643 
5 113 6S 621 
7 81 39 423 
6 70 34 464 
2 74 34 458 
2 70 32 452 
2 68 38 454 

-1 70 38 454 
-1 70 34 456 
2 74 38 454 
1 70 34 450 

-1 74 34 45-\ 
1 95 37 477 
4 98 41 545 

-1 125 51 629 
2 105 51 545 

-1 88 59 633 
-1 105 51 619 
-1 
-1 

95 53 SU 
101 59 523 

1 99 SS 523 
11 119 67 593 
2 192 
4 174 
2 142 

-10 118 

3.1 
3.6 
3.7 
3. 7 
3.4 
2.6 
2.4 
2.6 
2.7 
J.4 
J.3 
3.6 

20 38 24 
21 39 25 
21 40 25 
21 41 26 
21 33 18 
16 23 9 
15 22 12 
16 25 11 
17 25 12 
20 38 23 
18 35 20 
22 44 26 

87 
87 

8 -1 
6 -1 

92 6 -1 
89 6 -1 
51 3 -1 
34 2 -1 
30 . 2 -1 
33 2 -1 
38 2 -1 
83 5 -1 
73 5 -1 
91 4 -1 

o.o 0 0 
3.8 21 42 
3.8 22 47 
3.9 22 45 

0 
27 
27 
28 

85 5 -1 
90 7 -1 

100 7 -1 
100 7 1 

4.0 23 4S 28 
J.8 21 43 27 
o.o 0 0 0 
J.8 21 44 27 
3.7 21 46 26 
J.4 20 39 21 
3.2 20 36 20 
4.03 15 41 39 

96 1 -1 
95 5 -1 
92 1 1 

110 6 -1 
88 4 -1 
69 3 -1 
60 3 -1 
93 -5 -5 

3.47 
3.07 
1.91 
1. 92 

19 43 43 53 -5 -5 
15 31 27 33 9 -5 
9 L7 19 29 9 -5 

14 32 20 40 10 -5 
1.87 12 26 18 44 
1.86 12 26 18 40 

14 -5 
-5 -5 

2.16 12 40 18 38 12 -5 
1.87 12 26 18 42 22 -5 
1.87 12 24 18 38 20 -5 
1.92 12 26 18 40 20 -5 
1.87 12 30 18 36 14 -5 
1.87 12 26 18 40 14 -5 
2.07 9 17 17 25 13 -s 
2.37 11 23 21 31 11 -5 
J.03 17 31 33 39 13 -s 
2.39 15 29 29 29 31 -5 
3.11 
3. 27 
2.39 
2. 51 
2.49 
3.15 

15 31 29 35 21 -5 
15 33 29 39 25 -5 
13 25 15 25 13 -5 
13 27 19 31 21 -5 
13 27 21 31 29 -5 
19 47 201 65 45 -5 
25 73 457 63 43 -5 
33 89 119 89 23 -5 
19 47 63 69 29 -5 
17 45 65 99 25 -s 

2 -0.5 -1 -1 -1 -1 1 17 -1 -1 45.0 
1 -0.5 -1 -1 -1 -1 -1 23 -1 1 55.6 
1 -0.5 -1 -1 -1 -1 -1 16 -1 -1 84.0 
2 -0.5 -1 2 -1 -1 1 24 -1 J 51.6 
2 -0.5 -1 1 -1 -1 -1 21 -1 3 42.5 
2 -0.5 -1 1 -1 -1 1 19 -1 3 38.4 
1 -0.5 1 1 -1 -1 -1 16 -1 1 39.8 
1 -0.S -1 1 -1 -1 -1 15 -1 1 27. 1 
1 -0.5 -1 2 -1 -1 -1 16 -1 1 86.3 
2 -0.5 -1 2 -1 -1 1 17 -1 1 42.0 
J -0.5 -1 2 -1 -1 6 18 -1 2 69.4 
4 -0.5 1 2 -1 -1 2 20 1 2 47.1 
6 -0.5 1 2 -1 -1 2 21 -1 2 94.8 
2 -0.5 1 1 -1 0 -1 0 0 0 14.9 SIC-63Js20-JO 
3 -0.5 -1 2 -1 -1 -1 13 -1 2 o.o 
3 -0.5 -1 1 -1 -1 -1 15 -1 3 23.1 SlC-63l:i::40-SO 
3 -0.5 -1 2 -1 -1 -1 15 -1 J 18.5 SIC-6Jl=&0-90 
3 -0.5 -l 1 -1 -1 -1 15 -1 3 14.0 SIC-63]&105-115 
3 -0.5 -1 z -1 -1 -1 19 -1 3 40.9 
3 -0.5 -1 1 -1 -1 -1 16 -1 3 36.1 
3- -0.5 -1 2 -1 -1 -1 19 -1 J 64.0 
J -0.5 -l 2 -1 -1 -1 15· -1 3 59.4 
3 -0.5 -1 2 -1 -1 1 2S -1 J 55.4 
2 -0.5 -1 1 -1 -1 8 15 -1 1 44.9 
1 -0.5 -1 1 -1 -1 2 14 -1 1 33.8 
1 -0.5 -1 -1 -1 -1 2 11 -1 -1 51.6 
1 -o.s -1 -1 -1 -1 2 12 -1 -1 58.3 
1 -0.5 -1 1 -1 -1 2 11 -1 1 53.8 
4 -0.5 -1 2 1 -1 1 16 -1 3 34.8 
4 -0.5 -1 2 1 -1 1 14 -1 3 22.5 
5 -0.5 1 3 5 -1 1 18 -l 3 20.9 SIC-6Jl=25.5-34 
2 -0.5 1 1 -1 0 -1 0 0 0 0.0 
5 -0.5 -1 3 1 -1 1 19 -1 4 23.7 SIC-631~ 
5 -0.5 -1 3 1 -1 2 18 -1 3 25.5 
5 -0.5 1 3 -1 -1 -1 3 -1 ·-1 28.8 
s -0.5 1 3 2 -1 1 19 -1 3 32.4 
6 --0.5 1 J 2 -1 1 17 -1 3 50.3 
3 -0.5 1 1 -1 0 1 0 0 0 0.0 
6 -0.5 1 J J -1 2 16 -l 3 JS.4 
6 -0.5 -1 3 1 -1 1 18 -1 3 53.9 
5 -0.5 1 2 1 -1 2 17 -1 3 69.8 
5 -o.s 1 2 1 -1 5 18 -1 3 27.4 
3 -0.5 -1 35 -5 -10 -10 19 -2 -10 5.9 
5 -0.5 -1 -10 7 -10 91 26 3 -10 14.5 
3 --0.5 -1 -10 -5 -10 45 10 -2 -10 36.3 
J -0.5 -1 199 -s -10 -10 15 3 -10 183.0 
2 -0.5 -1 -10 -5 -10 -10 lB 3 -10 0 
2 -0.5 -1 -10 -5 -10 -10 14 3 -10 0 
2 --0.5 -1 -10 -5 -10 -10 20 3 -10 0 
4 0.6 -1 -10 -5 -10 -10 18 J -10 0 
2 -0.5 -1 -10 -5 -10 -10 18 s -10 0 
2 -0.5 -1 -10 -5 -10 -10 12 5 -10 0 
2 -0.5 -1 -10 -5 -10 -10 10 3 -10 0 
2 -o.s -1 -10 -5 -10 -10 8 s -10 0 
2 -o.s -1 -10 -5 -10 -10 10 3 -10 0 
3 -o.s -1 -10 5 -10 -10 17 5 -10 133.7 
3 -o.s -1 -to s -10 -10 11 -2 -10 21.1 
3 -0.5 -1 -10 -5 -10 47 17 5 -10 37.1 
5 -0.5 -1 15 13 -10 -10 JO 5 -10 32.5 
7 -0.5 -1 -10 11 -10 -10 43 -2 -10 40.1 
7 -0.5 -1 -10 11 -10 -10 39 3 -10 18.9 
5 -0.5 -1 -10 1 -10 -10 30 5 -10 56.J 
7 --0.5 -1 -10 19 -10 -10 30 9 -10 44.7 
7 --0.S -1 -10 11 -10 -10 72 -2 -10 40.2 
7 -0.5 -1 -10 11 14 -10 S7 3 -10 19.7 
9 -0.5 9 -iO 15 -10 -10 72 -2 -10 15.7 
7 -0.5 4 -10 13 -10 -10 68 9 -10 13.0 
1 -0.5 3 -10 9 -10 -10 61 9 -10 1.1 

i3 -0.5 16 -10 7 10 41 59 -2 -10 1.2 
-10 92 
-1 101 

75 861 3.79 
97 841 4.07 
65 785 4.37 
b3 973 6.29 
SS 853 5.13 17 41 61 73 19 -5 g -0.5 7 -10 -5 -10 97 41 -2 -10 1.0 

23 19 47 -0.5 53 -10 5 -10 -10 70 -2 -10 3.0 69 1213 10.00 15 
63 1077 7.83 17 
65 853 5.37 17 
63 761 4.27 15 
59 655 3.39 13 
89 875 4.57 21 
15 755 4.03 19 
91 905 4.99 23 
13 741 3.67 17 
67 731 3.67 17 
59. 509 2.98 15 
63 712 2.98 19 
69 662 3.14 17 
59 6't0 3.04 15 

47 97 123 
51 81 93 
47 51 75 
43 45 61 

-1 lo.\ 
-1 106 
2 154 

39 138 
-1 178 
7 184 

105 193 
42 169 
26 146 
23 72 
99 68 
41 71 

175 67 
89 so 

!54 76 
82 71 
8 81 
3 74 

-1 76 

45 485 
S7 642 
63 565 
65 610 
65 668 
59 598 

2.72 
J.02 
3.14 
2.98 
3.22 
3.28 

35 27 47 
45 41 69 
35 29 47 
43 37 53 
37 35 49 
33 37 51 
53 53 49 
39 45 61 
37 37 59 
51 33 53 

19 -5 23 -0.5 39 -10 1 -10 23 59 -2 -10 10.3 
15 -5 11 --0.5 17 -10 5 -10 53 32 -2 -10 3.5 
11 -5 9 -0.5 13 -10 -5 -10 33 21 -2 -10 4.4 
5 15 5 -o.s -1 31 -5 -10 -10 15 -2 -10 11.9 

13 -5 5 --0.5 -1 -10 -s -10 -10 24 -2 -10 5.8 
21 -5 5 --0.5 -1 -10 -5 -10 -10 30 -2 -10 18. 1 
.25 -5 7 o.s J -10 -5 -10 -10 26 -2 -10 7.3 
19 -5 3 -0.5 -1 -10 -5 12 -10 21 -2 -10 12.4 
23 -5 5 --0.5 2 -10 -5 -10 -10 32 -2 -10 8.8 
15 -5 
-5 -5 
7 -s 

5 -0.5 -1 -10 -5 -10 -10 -5 -2 -10 42.4 
1 0.9 -1 -10 -5 -10 -10 3S 11 -10 63.7 
1 1.1 -1 -10 5 -10 -10 33 11 -10 22.4 

-5 -5 1 0.5 1 -10 -5 -10 39 39 11 -10 31.0 
15 47 105 55 s -s 5 0.9 -1 -10 -5 -10 11 51 5 -10 6. 7 
17 35 31 59 7 -5 3 -0.5 -1 -10 -5 -10 -10 27 g -10 3.5 
17 49 57 61 -5 -5 J 0.5 -1 -10 -5 -10 -10 27 9 -10 8.7 
17 45 JS 63 -5 -5 3 -o.s -1 -10 -5 -10 -10 27 -2 -10 23.0 
19 47 45 73 11 -5 1 0.7 -1 -10 5 -10 -10 33 11 -10 27.9 
17 45 29 '5'l 13 -5 -1 -0.5 -1 -10 -5 -10 -10 21 5 -10 31.7 



l 

1882.\ 
18825 
18826 
18827 
18828 
18.829 
18830 
18831 
18832 
188J3 
18834 
18835 
10836 
18837 
18839 
18842 
18843 
18844 
18845 
18846 
18849 
18851 
18852 
1ea53 
18854 
18856 
18857 
18858 
18859 
18861 
18862 
18863 
18864 
18865 
18866 
18667 
18868 
18B69 
18871 
18872 
18873 

w 18875 
~ 18876 
o 188n 

18878 
18879 
18881 
18882 

10503 
10503 
10503 
10503 
10503 
10503 
10503 
10503 
10503 
10503 
10503 
10503 
10503 
10503 
10901 
10901 
10901 
10901 
10901 
10901 
11102 
11006 
11006 
11006 
10403 
10202 
10202 
10202 
10202 
10202 
10202 
10202 
10202 
10202 
10202 
10202 
10202 
10202 
10102 
10102 
10102 
10105 
10105 
10105 
1()105 
UH05 
10105 
10202 

S-10 
HHS 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
6o-65 
65-70 
70-72 
UJ-U8 
WH23 
123-128 
128-133 
133-135 
135-140 
35-38 
39-44 
~-46 

46-51 
~-99 

102-107 
107-112 
112 
112-117 
117-122 
122-127 
127-132 
132-137 
137-142 
142-1.U 
H7-152 
152-157 
157-162 
123-128 
128-133 
133-137.S 
145-155 
155-162 
162-167 
167-172 
112-1n 
1n-190 
162-167 

A L 14 
A L 14 
A L 15 
A L 15 
A L 12 
A l 12 
A L 12 
A L 14 
A L 14 
A L 12 
A L 12 
A L 12 
A L 12 
A L 12 
A L 15 
A L 15 
A L 15 
A L 13 
A l 13 
A L J4 
A L 11 
A L H 
A l H 
A L J4 
A l 11 
A L 13 
A L 13 
A L 18 
A l 13 
A L 10 
A l 13 
A l 13 
A l 10 
A L 15 
A L 15 
A L 14 
A l 13 
A L H 
A l 15 
A L 13 
A l 13 
A L 15 
A l 13 
A L 13 
A l 15 
A L 13 
A l 13 
A l 13 

4 61 
-1 51 
17 51 
-1 54 
20 56 
J 48 

-1 52 
-1 68 
-1 64 
-1 70 
-1 61 
-1 72 
3 78 

26 67 
3 56 

10 51 
17 64 
15' 52 
9 71 

-1 54 
1 40 
1 99 

-1 67 
-1 64 
3 69 
3 82 
3 100 

28 58 
4 52 
8 62 
2 59 
6 66 
5 64 
2 6J 
2 61 
3 59 
6 51 
2 61 

23 69 
2 75 
6 71 
1 ~ 

1 83 
40 55 
6 89 
7 95 
1 69 

75 103 
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63 606 J.36 17 43 37 65 -S -5 1 -0.5 -1 -iO -S -10 -10 25 9 -10 27.4 
57 579 J.02 13 37 29 53 -5 -5 1 -0.5 6 -10 -5 -10 -10 15 3 -iO 20.7 
S7 531 2.80 15 39 37 59 -5 -5 -1 -0.5 -1 -10 -s -10 -10 7 -2 -10 20. 7 
63 598 3.04 1s 35 31 59 -5 5 1 -o.5 -1 -10 -5 -10 -10 25 11 -10 ss.a . 
59 597 2.90 13 35 59 61 -5 -5 1 -0.5 -1 -10 -5 -10 -10 11 3 -10 19.2 
55 575 J.34 17 47 53 73 -5 -5 5 -0.5 -1 -10 -5 -10 43 15 5 -10 14.1 
57 600 J.36 17 51 57 63 -5 -5 1 -0.5 6 -10 -5 -10 23 13 -2 -10 17.9 
75 728 3.99 19 53 57 -1 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 7 11 -10 17.0 
65 734 3.46 19 63 59 63 -5 -5 1 -0.5 -1 -10 -5 -10 -10 11 -2 -10 11.7 
73 1144 4.01 23 59 67 71 -5 -5 1 -0.5 -1 -10 -5 -10 -10 7 3 -10 13.3 
63 762 3.48 17 45 53 55 -5 -5 1 -0.5 -1 -10 -5 -10 -10 17 3 -10 8.0 
69 660 3.54 17 43 41 53 -5 -5 1 -0.5 -1 -10 -5 -10 -10 17 5 -10 17.2 
47 447 2.36 13 45 35 15 -5 -5 1 -0.5 -1 -10 -5 -10 -10 -5 3 -10 0.9 
83 587 3.76 23 61 77 71 -5 -5 3 -0.5 -1 -10 -5 -10 -10 -5 -2 -10 10.0 
55 600 2.72 13 33 45 47 -5 -s -1 -0.5 -1 -10 -5 -10 -10 11 5 -10 98.6 
47 557 2.54 11 31 43 45 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 -s 3 -10 74.3 
59 620 3.00 13 35 47 47 -5 -5 1 -0.5 -1 -10 -5 -10 -10 s -2 -10 21.9 
51 551 2.12 13 35 41 45 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 5 -2 -10 27.7 
57 606 3.06 15 37 47 SS -5 -5 1 -0.5 -1 -10 -5 -10 -10 11 -2 -10 23.1 
51 ~7 2.96 3J 69 103 63 -5 -5 1 -0.5 -1 -10 -5 -10 45 21 3 -10 59.2 
31 384 1.97 7 19 31 31 -5 -5 -1 -0.5 -1 -10 -5 -10 15 7 5 -10 17.8 
13 690 3.76 15 59 45 67 -5 10 1 -0.5 -1 -10 -5 -10 13 11 s -10 8.0 
S7 696 2.08 15 45 41 45 -5 -5 -1 -o.s -1 -10 -5 -10 -10 -5 -2 -10 31.7 
69 1257 3.78 31 111 123 63 5 -5 3 -0.5 -1 -10 -5 -10 -10 15 3 -10 42.7 
45 632 2.76 17 53 31 53 -5 14 J 0.5 -1 -10 5 -10 63 39 -2 -10 41.7 
33 549 2.24 11 53 21 71 -5 -5 1 -0.5 -1 -10 -5 -10 -10 35 -2 -10 20.9 
47 549 2.46 1s 63 21 11 -s -5 1 -o.5 -1 -10 -s -10 -10 37 -2 -10 22.a 
-1 569 2.62 13 57 21 51 -5 45 1 -0.5 -1 -10 -5 -10 -10 105 -2 -10 17.1 SLUFF MAT'l 
43 455 2.12 9 47 17 41 -5 -5 1 -0.5 -1 -10 -5 -10 -10 27 -2 -10 15.7 
43 539 2.56 13 63 27 61 -5 -5 1 -0.5 -1 -10 -5 -10 -10 37 -2 -10 30.5 
43 445 2.04 13 43 13 35 -5 8 1 0.5 -1 -10 -5 -10 -10 29 -2 -10 27.4 
49 483 2.28 13 45 15 41 -5 -5 1 0.5 -1 -10 -5 -10 -10 29 5 -10 29.5 
45 529 2.48 15 45 23 47 -5 -5 1 0.9 -1 -10 s -10 -10 41 -2 -10 18.9 
61 539 2.58 15 47 21 47 -5 -s 1 0.9 -1 -10 15 -10 -10 49 -2 -10 27.5 
61 571 2.62 17 47 21 49 -5 -5 1 2. 7 -1 -10 11 -10 -10 47 -2 -10 29.4 
49 471 2.16 15 39 17 39 -5 -5 1 1.5 -1 -10 7 -10 -10 41 5 -10 32.6 
51 499 2.36 13 39 15 37 -s -5 1 1.5 -1 -10 13 -10 -10 37 -2 -10 20.1 
59 612 J.00 17 55 33 57 -5 -5 1 1.5 -1 -10 9 -10 -10 43 7 -10 12.0 
69 823 3.44 23 61 29 45 -5 -5 1 2.7 -1 -10 13 -10 -10 45 9 -10 26.2 
63 694 3.10 25 67 43 41 -5 -5 1 2.1 -1 -10 9 -10 -10 43 5 -10 16.2 
63 720 J.04 21 67 35 47 -s -5 1 i. 7 -1 -10 9 -10 -10 41 -2 -10 31.1 
49 616 2.84 15 55 29 57 -5 14 3 0.9 -1 -10 11 13 -10 47 -2 -10 18.9 
67 855 3.99 23 81 39 77 -5 -5 5 2.3 -1 -10 15 -10 -10 S7 3 -10 8.1 
55 748 J.08 19 61 35 57 -5 -5 5 1.7 -1 -10 7 -10 21 47 -2 -10 19.6 
75 1002 3.92 29 75 39 51 -5 5 3 3.1 -1 -10 1 -10 13 49 1 19 20.5 
80 1000 4.00 27 80 41 55 -5 -5 2 1:0 -1 -10 5 -10 10 45 5 -10 6.9 
n 841 J.62 23 73 39 47 -s -s s 2.J -1 -10 11 -10 s1 47 s -10 9.9 
77 1496 9.09 23 87 51 59 -s -5 9 1. 1 -1 -10 19 -10 352 53 -2 -10 5.2 
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Appendix 9-9A. List of all nonmag HMC sample assays, by drill hole. 

S. N. DH 011 or AU NI~ SC CE CR 11H FE co HI cu ZH AS SE BR RB ZR HO AG CD SH SB TE cs BA Lfl SH EU TEI YB LU H: HF TA M F'B BI TH IJ MT ZH2 AG2 

16933 101 s 21 10 .M o ·•ff? GlO Gi'OO 2 .... 1 55 110 8'1 270 '92 -10 0 0 0 1'3 .s 0 -10 3.'J 0 0 .3700 273 o 0 (I 0 0 -100 1"10 a -10 21 -2 l.00 lE1.·'1 i'.23 0 0 
169~0 101 s 21 '31 • 1 ... o 520 GGO G'300 23.2 51 130 '37 2'30 88 -10 0 0 0 17 .s 0 -10 3.7 0 0 "1000 331 o 0 0 0 0 -100 1e.o a -10 11 -2 120 21.·1 12 ·O 0 
16940 101 s 21 2G .11 o "157 &30 G.'900 23 53 120 80 270 88 -12 0 0 o 18 2 0 -10 3."1 0 0 "1100 2'33 0 0 0 0 0 -100 u.o e. -10 a -2 100 20.1; '9.M 0 0 
16941 101 s 21 1'10 • 11 o 522 7G.O 7200 22.'3 51 '95 78 270 '31 23 0 0 0 LG .5 0 -10 3.7 0 0 "1500 3 li' 0 0 0 0 0 -100 1E.O a -10 33 -2 110 22 9.-11 0 0 
16942 101 s 21 -22 • 1 o 512 GGO GSOO 2::C.3 55 130 '3b 290 83 10 0 0 0 1.5 .s 0 -10 3.G 0 0 5GOO 310 0 0 0 0 0 -100 lEoO 8 -10 5 -2 110 21.G 9.07 o 0 
16944 101 s 27 230 .o·:i 0 727 G-10 7'100 2E.."'I 03 16.0 150 270 '92 -10 0 0 0 15 1 0 -10 3.5 0 0 "!GOO '10E. 0 0 0 0 0 -100 MO -"I -10 l"I -2 1"10 21.13 2.57 0 0 
16945 101 s 25 -5 .213 0 1-110 390 10000 2E .. '1 lE.O 230 lGO 170 100 -10 0 0 0 1.0 .5 0 -10 1.8 0 0 700 651 0 0 0 0 0 -100 1;o:o '9 -10 "13 -2 200 51.3 1'3.3 0 0 
16946 101 s 21 -23 .12 0 5"10 180 15000 22.'3 110 270 1"10 120 1)2 -10 0 0 0 8 .5 0 -10 -.5 0 0 -300 3"13 0 0 0 0 0 -100 3':l -2 -10 1& -2 '32 20.·1 11.7 0 a 
17037 102 s 21 l)"I • 1:2 a E."17 870 7200 2e.. 1 97 100 '30 2"10 8<) -lG 0 0 0 13 .5 0 -10 3.l a 0 "1700 271 0 0 0 0 0 -100 2(10 7 -10 30 -2 150 20.'3 13.':l 0 0 
17043 102 s 21 160 • 1::.i 0 55"1 GOO 7800 27 91 120 '31 2"10 CJS -1"1 0 0 0 13 .5 0 -10 3.3 0 0 3"100 2li' 0 a 0 0 0 -100 lE·O a -10 17 -2 130 1E..3 18 0 0 
170 "19 102 s 21 3-1 .1·"1 0 SGO i'GO 7300 2E •• "'l es 110 100 310 '92 -10 0 0 0 11 .5 0 -10 3.7 0 0 GSOO 21e. 0 0 0 0 0 -100 l~iO 11 -10 1'3 -2 120 21.1 ':) ...... 0 0 
17050 102 s 21 22 .1"1 0 5"10 800 8'300 29.5 90 130 120 2i'O 110 -11 0 0 0 1G .5 a -10 .. 0 0 8"100 22!:i 0 0 0 0 0 -100 1"10 e. -10 17 -2 120 17. 7 1.25 0 0 
17051 102 s 21 37 .12 0 557 810 7100 3L.5 91 130 100 3GO 100 -15 0 0 0 15 .s 0 -10 "1.9 a 0 5300 23E· a 0 0 0 0 -100 150 5 -10 30 -2 120 18.':I ... 38 0 0 
17053 102 s 11 G7 -~ o S"IG "120 8800 23.5 1(10 1E.O 1'>3 120 "10 -10 0 0 0 1 -.s 0 -10 -.5 0 0 -300 35EI 0 0 0 0 0 -100 E.'3 I) 210 30 -2 110 11.2 38.5 0 0 
17054 102 s 11 -23 .2'3 0 3"11 530 %00 2~1.3 i'2 110 3o 130 lG -10 0 0 0 3 -.5 0 -10 -.5 0 0 -200 20(1 0 0 0 0 0 -100 85 B -10 23 -2 so 13.7 35.'3 0 o 
17055 102 s 1"1 1'30 .2·1 0 307 "170 '3000 21."'I t."I 110 32 1"10 13 -10 a 0 0 3 -.s a -10 -.5 0 a -200 17EI 0 0 0 0 0 -100 7'1 7 -10 21 -2 52 13.2 3'3.8 0 0 
17056 102 s 10 -2"'1 ."12 a 352 '180 9500 21.5 e.3 100 37 1"10 11 -10 0 0 0 3 -.5 a -10 -.s 0 0 -200 1 '3i' 0 0 0 0 0 -100 Et7 7 -10 21 -2 50 12.6 30.1 a 0 
17057 102 5 11 1G .::i 0 "131 510 8300 21.3 E.7 110 "12 1"10 17 -11 0 0 0 3 -.5 0 -10 -.2 0 0 -100 255 0 0 0 0 0 -100 '35 8 -10 26 -2 76 M.1 35.7 0 0 
16912 103 s 21 110 • 1!5 o 852 G."'10 GJOO 25.·'I e.2 100 110 230 77 -10 0 0 0 1.3 .5 0 -10 1. '3 o 0 lGOO "1£.4 0 0 0 0 0 -100 2~10 10 10 !lo -2 1'30 35.1 5.0£. 0 0 
16914 103 s 27 100 .10 a 11'11) 970 G800 3El.2 1"10 150 270 300 230 -3"1 0 0 0 11 .5 0 200 10 0 0 17000 G l4I 0 0 (I 0 0 -100 210 -'3 -10 570 -2 l.GO "1:3 .21 0 0 
16915 103 s 21) 7'3 .21 a 310 290 11000 20."I 1"10 220 1&0 120 100 -10 0 0 0 G -.s 0 -10 -."I 0 0 -300 11Ct a 0 (I 0 0 -10(1 e.o 

"" 
-10 1G -2 32 11. 1 7.28 0 0 

16916 103 s 11 730 .2·'1 0 55-'I 300 11000 21."I 1"10 230 180 lGO 210 11 0 0 0 9 -.5 0 -10 -."I 0 0 500 30~1 0 0 0 0 0 -100 M 3 -10 33 -2 £.5 1e..1; B. lo 0 0 
17061 10"1 s 21 -25 • 13 a 95'3 720 7200 2'3 00 130 120 280 '37 -19 0 0 0 '3 .s 0 -10 2.1 0 0 2100 "IG~I 0 0 0 0 0 -100 210 11 30 E.O -2 200 20. 7 2.83 a 0 
17066 101 s 21 "15 • 1 a 593 880 7300 2? .8 '99 120 '3"1 310 '97 -10 0 a 0 '3 .5 0 -10 2.9 0 0 '1500 2G"I 0 o (I 0 0 -100 110 G -10 31 -2 l.30 1E. .1; 11.G 0 a 
17068 10'1 s 21 E>O .0'3 a "190 £.50 G.GOO 2€1.2 99 110 110 280 100 -18 0 0 0 12 .s o -10 3.2 0 0 12000 22~i 0 0 (I 0 0 -100 120 "I -10 22 -2 J.10 1s.1; 9."19 0 o 
17069 10'1 s 21 3"'00 .12 a "1'31) 520 1)500 2?."'1 EtO 120 150 "100 3 -10 0 0 0 10 -.5 0 -10 1.3 0 0 "IGOO 2GE. 0 0 0 0 0 -100 1::10 15 -10 55 -2 '9G 1&. !5 2.71 o a 
17070 101 s 21 -lG .013 0 2'30 310 5700 3"1.2 Eta 150 110 220 1"10 -10 0 0 0 u 2 0 -10 "1.5 0 0 5600 1€.~I a 0 (I 0 0 -100 "l"I 2 -10 50 -2 85 '3. ·'I 7.73 0 0 
17071 101 s 27 -2"'1 • 11; 0 520 3GO 10000 25 1:io 200 110 1"10 55 18 o 0 0 £. .5 0 -10 .7 0 0 1000 27~i 0 0 (I 0 0 -100 5£. -3 -10 17 -2 9"1 l"t.::J 5.58 0 0 
17072 101 s 10 1101) .2 0 550 2'30 11000 2(:!.'3 1"10 220 100 120 "10 -10 0 o 0 1 .5 0 -10 .0 I) 0 GOO 310 0 0 (I 0 0 -100 5€. -3 -10 21 -2 97 15.;2 15.1 o 0 
17073 101 s 15 180 .23 a 1'>17 310 12000 2e •• 1 17'0 230 97 110 0"1 -10 0 0 0 "I -.5 0 -10 • I> 0 o 500 31~1 a 0 (I 0 0 -100 e.e 7 -10 '\O -2 110 22.·7 10.8 a o 
17003 105 s 11 ..... .113 a 25!5 3'30 9300 1Et.:3 411 93 21 130 -2 -10 0 0 0 5 -.5 0 -10 -.3 0 0 '100 1'1E1 0 0 0 0 0 -100 e.o I) -10 1"1 -2 3'3 ?.1 7"\.5 0 0 
17005 105 s 1-1 2G • 11:1 a 1G3 320 '3500 17'. 1 '13 % 25 130 -2 -10 0 0 0 5 -.5 0 -10 -.3 0 0 -300 '31 0 0 0 0 a -100 28 I) -10 15 -2 23 3.13 95.G. 0 0 
17007 105 s 141 72 • 1·:1 0 1813 370 8900 20.1 e.e 120 '12 120 -"I -10 0 0 0 5 -.5 0 -10 -."I 0 a '100 10~1 0 0 0 0 0 -100 3"1 £. -10 15 -2 20 E.. 1 102 0 0 
17008 105 s 1"1 -10 .22 0 200 3"10 8300 1'3.5 '30 150 G3 130 9 -10 0 0 0 ... -.5 0 -10 -.1 0 0 -200 115 0 0 0 0 (I -100 "10 5 -10 Lo -2 2'3 ':I 8J.3 o a 
17010 105 s 11 10 .25 0 1"12 300 0700 tr'.G 71 1"10 58 130 -1 -10 0 0 0 "I -.5 o -10 .s 0 o -100 7c• -· 0 0 0 0 (I -100 21 "I -10 17 -2 16 3.'.3 105 0 o 
16954 10£. s 21 -33 • 11; a 1070 800 5700 31. j' EIS 100 130 360 % -27 0 0 0 21 .5 o -10 3.3 0 a 3300 l)"l(I 0 0 (I 0 o -100 300 I) "10 17 -2 200 29.:2 1.53 0 0 
16957 lOG 5 21 73 • 1:2 0 1010 740 G200 30.7 Et'3 110 170 2"10 130 -27 0 0 0 l.5 .5 0 -10 3.8 0 0 '1200 olE• 0 o 0 0 0 -100 320 15 -10 21 -2 180 313 1.01 0 0 
16950 106 5 21 30 .013 0 9'37 800 5'300 29."1 91 100 120 200 180 -20 0 0 0 J.3 .5 a -10 3.8 0 o 1100 53EI 0 0 0 0 (I -100 280 11 -10 37 -2 1GO 32.2 1.'l-1 0 o 
16960 lOG 5 27 23 .2'3 o '972 i'SO 7"100 27.9 110 1-10 230 270 92 -20 0 0 0 1.1 -.s 0 -10 1. '3 0 a 1800 "1n1 0 0 0 0 a -100 180 7 -10 '17 -2 211) 32.5 .11 0 0 
16961 10£. s 11 -20 • 2'i' 0 1250 290 9700 24.? 310 3"'10 250 l"lO e.1 -10 0 0 0 0 .5 0 -10 -.e. a 0 -100 73!.i a 0 (I 0 0 -100 110 G 10 28 -2 150 '12.:3 19 0 o 
16962 lOG S 11 17 .2G 0 1080 230 10000 21.7 2Et0 3'10 2"10 120 i''1 -2"1 0 0 0 7 .s 0 -10 -.e. a 0 -300 GSi' a 0 0 0 0 -100 1CIO 5 170 15 -2 110 3"1.·1 22 a 0 
16973 107 s 21 10 .1·'1 0 7'30 GGO GSOO 2'1.6 e.s 110 100 210 i'2 -22 0 0 o J.5 .5 0 -10 1. '3 0 0 2500 "13i' 0 0 (I 0 Cl -100 2e.o 7 eo 15 -2 171) 27.'7 3.G3 0 o 
16902 107 s 1 .. 110 .21; 0 202 31)0 o:Jgoo 2"1.6 100 l"lO GS 120 30 -11 0 0 0 5 -.5 0 -10 -.1 0 0 -300 12(1 0 o (I 0 o -100 "1'3 I) -10 12 -2 33 12.·'l 1'1G 0 0 
16904 107 s 11 GO .21:1 0 21 ... 320 %00 21 8G 130 &1 130 15 -10 0 0 0 G -.5 0 -10 -."I 0 0 100 11E. 0 0 0 0 (I -100 50 

"" 
-10 12 -2 2g ':).t; 158 0 o 

16906 107 s 1"' 8-'I .2G 0 lGl 330 8800 1'3.1 72 130 GO 1"10 11 -10 0 0 0 5 -.s 0 -10 .7 0 0 -JOO '3"1 0 o 0 0 0 -100 "10 "I -10 15 -2 25 e.. 1 101> 0 0 
16908 107 s 15 "113 .3 ... 0 183 300 8"100 li'.1 e.3 130 5€. 1"10 11 -10 0 0 0 b -.s 0 -10 -.3 0 0 -200 10i' 0 0 0 0 0 -100 "'16 G -10 1£. -2 27 5.7 110 a 0 
16909 107 s 1"' GO .2·1 o 255 320 '3700 10.3 71 1"10 70 150 lG -10 0 0 0 £. -.5 0 -10 .... 0 0 100 13~i 0 0 (I 0 0 -100 e.s 5 -10 1'3 -2 35 e..;2 130 0 0 
16'390 107 s 15 3"3 .21 0 270 310 10000 10.'3 i") 130 G.S 130 13 -10 0 0 0 7 -.5 0 -10 -.3 0 a -200 15~1 0 0 0 0 0 -100 71 G -10 J.1 -2 3'3 a:i' 87 0 0 
16898 108 s 21 -32 -.OS 0 780 510 7000 30.2 03 220 150 210 110 -1'3 0 0 0 (! 1 -.5 0 -10 1.7 0 0 3300 35 0 0 (I 0 0 -100 2(10 -l -10 27 -2 170 1'3 .!5 3.1E> o 0 
16899 108 s 2 .. 120 -.OS 0 70 ... 1)50 &700 3;;::.s 1!10 120 110 250 % -11 0 0 0 ;;::o -.s 0 -10 1. 7 a 0 2200 3:31 a 0 0 0 0 -100 1'10 e -10 37 -2 l.81J 17.'i' 7.'12 0 0 
16900 100 s 21 -30 • 1 0 801 G.80 1)"100 29."'I Ell 120 130 300 110 -20 0 0 0 ;;::7 -.s 0 -10 2.2 0 0 2200 '13"1 a 0 (I 0 0 -100 210 10 -10 3'9 -2 ;;::oo 23.3 2.52 0 0 
16901 108 s 11 33 • 113 o 301 2'30 7700 1c;t.G 1~0 200 120 120 11 13 0 0 0 7 -.5 0 -10 2 0 0 500 1"19 0 0 0 0 0 -100 ~3 "I -10 23 -2 30 'j' 30.8 0 a 
16903 108 s 11 1"10 • 11:1 0 333 210 8500 21.S 190 2EIO 200 120 37 -1'1 0 0 0 8 -.5 0 -10 .5 a 0 300 1%: 0 0 0 0 a -100 "18 5 10 21 -2 '11 11.·'I 51.5 0 o 
16905 108 s 11 -1'3 • 21 0 2'37 220 9000 20.2 190 310 220 120 28 -10 0 0 0 7 -.5 0 -10 -."I 0 0 200 100 0 0 (I 0 0 -100 "42 .. -10 18 -2 '10 '3 51.8 0 a 
16906 108 s 11 5'1 .32 0 "18'3 320 8'300 27.'3 250 290 180 130 3"1 -10 0 0 0 G -.5 0 -10 • "1 0 0 100 27El a 0 (I 0 0 -100 e.2 5 -10 22 -2 £.1 1"1.1; 2£..'3 0 0 
16907 108 s 13 -1G • 2·1 0 197 200 9800 1'3.G 17'0 280 210 100 37 -10 0 0 0 7 .5 0 -10 -."I 0 a -300 lOi' 0 0 0 0 0 -100 21 I) -10 13 -2 22 E.. 1 1'1.5 0 0 
16965 10'3 s 21 -2? .1 ... 0 1150 880 7"100 23.3 'IS 7"1 73 220 '11 -2'3 0 0 0 11 -.5 0 -10 2 0 0 2700 &31 0 0 0 0 0 -100 310 11 10 13 -2 251) 31.1 2.e.0 0 0 
16967 lO'J S 21 11 .0'3 0 B1G 0'30 G900 2 .... 0 £,1 100 1"10 3o0 86 -10 0 0 0 1.3 .s 0 -10 1. '3 0 0 2000 '1"1EI 0 0 (I 0 0 -100 250 10 10 :;!'3 -2 180 2::1 2.33 a 0 
16968 10'3 s 21 21 1'' . .... 0 782 700 E.700 30 El3 110 110 3"'10 120 -15 0 0 0 1.3 .5 0 -10 3 o 0 2500 •MEI 0 0 0 0 o -100 2i'O 10 10 37 -2 230 27.':I 5.21 0 0 
16969 10'3 s 21 2'9 .1 0 i'7':l 9'10 1)100 20.'3 El5 u.o 120 510 110 -11 0 0 0 c:1 .5 0 -10 1. 1 0 0 11)00 55i' 0 0 0 0 0 -100 310 10 -10 31 -2 170 29.2 1.5'3 a o 
1699~ 110 s 21 70 • lG 0 E.72 5-10 8700 2"1.7 e8 120 150 210 58 -10 0 0 0 13 .s 0 -10 1.2 0 0 1500 382 0 0 0 0 0 -100 1'30 10 "10 18 15 J:"IO 2"1.G 3.g'3 0 0 
16'396 110 s 21 -2"3 .11 0 8S1 G.GO ?GOO 25.:3 150 1'10 180 200 110 -10 0 0 0 13 .5 0 -10 1.5 0 0 2200 3"1(1 0 0 0 0 0 -100 190 7 90 18 -2 181) 2"'1.·1 "1.7"1 0 0 
16990 110 s 11 110 .15 0 GG3 330 12000 19.'3 2'10 210 1'30 120 "11 -1G 0 0 0 a -.5 0 -10 .G 0 o 200 280 0 0 a 0 0 -100 EIS 10 -10 18 -2 120 1e..s 13.3 0 0 
16999 110 s 11 100 .oa 0 5"12 280 12000 22.? 2~10 270 210 130 2"'0 -18 0 0 0 8 .5 0 -10 -.7 0 0 -800 25EI o 0 0 0 0 -100 83 7 10 2'3 -2 l.10 li'. 1 1'3.l 0 0 
18072 10102 R 15 -17 -.5 102 1010 "110 1120 2'1 lE·O 170 98 -200 '11 -10 -s 25 5'300 -7 .6 -28 -200 1."I -53 -1 -100 5'30 '30.7 6. 12 29 -5 -100 120 '3 -2"1 22 0 1'17 3!5 E>8.19 5G -5 
18073 10102 R 13 7<3 -. 5'1 107 11'30 310 1'310 30 WO 120 15"1 -200 i'2 -10 5 -27 51)(10 -2 .... -31 -200 .... -5'9 -1 -100 &'32 '3S s l-1 33 -5.i' -100 '9G 7 -2G ::15 0 190 3·7 71).02 52 -1 
10875 10105 R 15 220 -.G 112 10'30 330 185& 25 17'0 280 108 -200 27 -10 -5 -31 1'300 -7 .2 -35 3'30 -.2 -&5 -2 -200 SGS 03.2 12 12 30 ·-"1.9 -100 8£. 5 -30 ::io 0 1G6 3"1 11.'95 GS 0 
1087'6 10105 R 13 28 -.5'3 12? 1180 3SO 13% 26 2~:0 270 l1G -200 30 -21 -5 -27 5800 -8 -.2 -32 730 1. ':) -GO -1 -100 73£. 103 G 1 .. 3'1 ·-5.e. -100 '99 7 -28 2£. 0 U:1'3 "11 £.j' .E> 1 "12 -1 
10877 10105 A 13 -17 .as 11E> 1100 300 1272 25 210 230 lOG -200 28 -10 -5 -21 5300 -·8 • 1 -29 -200 -.2 -5G -1 -100 £."1(1 '37 .1 5 13 30 ·-5.::t -100 67 I) -21) 58 0 lE.5 3'i' 7'9. 71 SE> " -s 
10870 10105 R lS -18 -.'1'3 '30.& 91)0 190 1%8 21 1~10 300 152 -200 21 -10 G -23 5500 -7 ... -27 300 -.2 -52 -1 -100 551' 92.2 e. 12 23 ·-'1.2 -100 EtG I) -2'1 30 0 1G3 3"1 70.2 106 -s 
10079 10105 A 13 1<3 -. 3'i' 101 5o0 270 18£.2 25 2-10 3E.O 18G 200 Sl -10 -5 -22 2"100 -·7 .2 -27 -200 -.2 -so -1 -100 32(1 S'1.5 .. '3 2"1 1."l -100 5G G 25 21 0 105 1':1 Go.OE> 131 -5 
10001 10105 A 13 E>S • '13 '38.2 530 3'10 2210 25 190 2E.O 109 -200 '17 -10 -5 -20 2500 -G .2 -25 -200 .5 -"IG -1 -100 2GO 19 5 j" 21 3.'3 -100 e.o 7 -22 19 0 85.5 11; G1. 7"1 117 -5 
10057 10202 A 13 72 -.&5 71.3 950 1000 2121 30 190 180 193 -200 111 -25 -s -·'11 17000 7 • '3 - .. 1 -520 1. 1 -'30 -3 5200 53(1 57 .1 -5 '3 2G ··"'1.9 -100 33'1 11 E.'3 '17 0 286 '11 7.21 83 -15 
10861 10202 A 13 772 -1.2 '32.2 2"'170 7'30 2538 3G 2E.O 2'30 130 -200 191 -37 -11 -&2 1GOOO -11 1 -E.5 -720 1.5 -130 -"I -330 153(1 1"17 -'3 16 "11 5. 7 -220 2E.1 22 -"19 51 0 i'Gl '1'7 6.7 
18863 10202 A 13 28 -.1S 82.8 780 530 070 22 tt:o 120 18 -200 '11 -10 -s -28 7200 ··E. -.2 -30 -200 .G -56 -1 270 110 ss.s 5 '9 23 3.-1 -100 130 12 -21 22 a 18'3 21) 1E..'32 2& -11 
10865 10202 R lS 3'1 .'1 81.S 3&0 '100 7"10 20 90 '33 2E> -200 17 -10 -5 28 5100 -2 -.2 -10 -200 .5 -20 -1 -100 1SCI 31 ... s 18 3.1 -100 '!19 C) -10 B 0 ?Cl.F.i 12 3'9.9"1 20 -5 
10067 10202 A 15 -13 .31 8'1.9 "'100 190 "'IG2 20 Et1 97 38 -200 l& -10 -5 -10 5500 -·1 -.2 -10 -200 .3 -20 2 -100 210 35 1 & 21 3.2 -100 110 10 -lG a 0 7~i.2 lt) "16..89 11 -5 
18069 10202 A 13 SS .6 82.3 810 170 10'38 22 110 1&0 38 -200 23 -10 -s -22 3900 -6 -.2 -26 -200 .s -"17 -1 -100 "1'30 62 & '3 1'3 3.5 -100 ~1 12 -20 2G a 19':1 1!5 "11. 75 21 -5 
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Appendix 9-9A. continued 
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Appendix 9-9A. continued. 
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187 35 20705 11 12 -11 • l"'i 0 0 180 12000 20.·1 50 110 7E"> 1"10 17 -10 0 0 o 3 -.5 0 -10 -~ 0 -2 "1(10 101) 0 0 (I 0 0 -100 1'3 "I ., so -2 50 "'. ') 1.1.9 0 0 
18736 20705 H 13 170 1-· . .:; 0 0 100 12000 2::1.::i E.O 110 120 110 26. -10 0 0 0 3 -.5 0 -10 .7 0 -2 GOO 182 0 0 (I 0 0 -100 25 3 --1 "18 -2 53 "'l. '3 11.G 0 0 
187 37 20705 H 39 '12 ."11 0 ?37' 330 7500 u •• 13 e.o 130 02 170 17 -10 0 0 0 "I -.5 0 -10 -.-1 0 0 -3(10 3'35 0 0 (I 0 0 -100 55 12 21 27 -2 100 e .'3 33.6. 0 0 
18605 20801 H 13 25 .OEI 0 211 350 7500 13.::i 1e.CJ 270 ·no :uo -.1 -LO 0 0 0 7 1 () -10 1. l 0 0 300 12 .. 0 0 0 0 0 -100 -2 3 550 E.G .. '1') 5.·1 15.1 o· 0 
106 06 20801 H 13 '310 • li' 0 E."17 8'30 '3300 3(1. :3 310 2£>0 320 110 so -20 0 0 0 G l 0 -10 1. '3 0 0 -GOO 3% 0 0 (I 0 0 -100 "10 12 E.'lO e.'3 ::i lGO 1"'1.1 2G 0 0 
106 0? 20801 H 13 SB • lE· 0 577' G30 '3"100 2Ee.5 220 210 210 120 E.7 -10 0 0 0 6 -.s 0 -10 2."1 0 a -GOO 373 0 0 (I 0 0 -100 51 10 e.10 75 2 J."10 15.G 25.5 0 0 
186 08 20801 11 13 Gi' • li' 0 670 G-10 11000 2~i."'I lSIO 1'30 160 110 98 -;10 0 0 0 s -.s 0" -10 . ·~ 0 a "1(10 SG·'I 0 0 (I 0 0 -100 70 8 "lOO Ell -2 230 23.'3 27.G 0 0 
19609 20801 H 13 lGO • 21. 0 02'1 1700 '3"100 2i' .'3 250 2GO 2'10 1'10 100 "10 0 0 0 G -.5 0 -10 2."1 0 0 -GOO 52'3 0 CJ 0 0 0 -100 M 10 e.10 70 3 :C'.20 1<.:1. 1 2'3.3 0 0 
196 1 0 20801 H 13 GOO • l!i 0 33'3 1500 3500 39.;2 ?:JO "170 660 •MO 320 -20 0 0 0 5 1 0 -11) e..3 0 0 -6(10 181 0 0 (I 0 0 -100 GO -"1 "'.30 93 j' 71 12 22.2 0 0 
18 6 1 1 20801 H 13 £.'30 .Oi' 0 0 "1'30 2"100 3"1.S 5E.O 550 G.60 170 '1'30 30 0 0 0 ... 2 0 35 "I.a 0 (I ·mo 1"13 0 0 (I 0 0 -100 3'3 5 ~'.10 187 ? &O i; 12.9 0 0 
196 12 20801 M 13 '120 • 1i' 0 192 "100 1900 3"l.13 60:::10 570 330 1'10 3E.O -10 0 a 0 6 1.5 0 -11) 10 0 0 G(IO 12.,. 0 0 (I 0 0 -10(1 '32 -3 'H 151 10 "1? 9.5 3-t."t 0 0 
187 "1 "IC 20601 11 13 1'90 • 1~1 0 "15E. eeo 7100 35.!5 '"110 280 350 150 1e.o -20 0 0 0 7 -.5 0 71 ... 5 0 0 -6(10 2'93 0 0 (I 0 0 -10(1 35 '3 HOO 192 "1 100 7."i' 28.3 0 0 
186 32 20803 ~I 10 200 .2~i 0 822 020 '3700 2i'.1 2"1CJ 250 2'30 1'10 75 -10 0 0 0 '1 .s 0 -10 2.3 0 0 7(10 51""1 0 0 (I 0 0 -100 91 e. 2t:i £,CJ 2 :::oo 19.3 21.1 0 0 
186 33 20803 H 10 ea • li' 0 SGEI 750 10000 2!1.8 200 2'10 250 130 G3 -20 0 0 0 G .5 0 -10 1. -1 0 0 "100 :JS•j 0 0 Ct 0 0 -10(1 53 9 0 1~'.3 3 1'10 l"l. 2 "l l. 7 0 0 
186 34 20803 H 10 86 • l~i 0 e,35 %0 10000 2~;.1; 210 2'10 2<30 120 E-3 -10 0 0 0 5 -.5 0 -10 1.'3 0 0 600 "10':1 0 o (I 0 0 -100 57 1l 12 "16. 2 lGO lS 3<J.l 0 0 
187'50C 20803 H 10 100 • 1E· 0 e.se. HOO 9800 2~.13 2"10 210 250 150 9'3 -10 0 0 0 5 -.s 0 -10 1.G 0 0 -GOO "165 0 0 (I (J 0 -10(1 72 12 20 Ea& 3 170 1"1.8 "13 0 0 
186 35 20803 H 10 220 • lEI 0 512 'li'O 10000 2'!:i.F.. 200 220 200 120 55 i'O 0 0 0 .. -.5 0 -10 1.1 0 a -5(10 331 0 0 (t 0 a -100 "12 10 -e. 410 2 130 u.~ 2G ... 0 0 
18749C 20803 H 10 35 • 1C:I 0 203 600 9300 2~1.G 1El0 190 190 120 82 -10 0 0 0 3 -.5 0 -10 2.13 a 0 GCIO 193 0 0 (I 0 0 -100 18 "I -12 91 2 66. i'.3 1<1.7 0 0 
186 37 20803 H 39 7& .19 0 035 '330 0200 22.G 210 320 220 160 33 -10 0 0 a G -.'5 0 -10 -.1; IJ 0 -SCIO "16.1 0 0 Cl 0 0 -100 1'10 e. 60 E.'3 -2 1.00 15.':l 19.2 0 0 
186 0 1 2080'1 H 13 120 • '1E1 0 '1'33 6'30 "1300 3(1.3 260 260 510 1GO £, 1 -10 0 0 0 6 -.'5 0 -10 1. 1 0 0 2000 281 0 0 (I 0 0 -100 '12 -3 21 52 .. 85 12.5 3"l.5 0 0 
19602 2080"1 H 13 22 • 3~i 0 330 "'170 "1'300 2"t.1 2€'.0 2-10 5GO 1"10 53 20 0 0 0 5 -.5 0 -11) 1.3 a a 1600 1'32 0 0 (I 0 0 -100 26 -2 '11 58 .. G"'I E..':l e.e.7 CJ 0 
18743C 2080"1 H 13 150 .33 0 511 GJO e.soo 30."'I 250 230 "170 1"10 52 -10 0 0 o 5 -,5 0 -10 1 0 0 lGOO 3'11) 0 0 (I 0 0 -100 <i8 "I G-1 "IG :9 120 1-.."I 73. 7 0 0 
186 03 2080'1 11 13 -22 .2'1 0 E.'17' '1GO 7700 2"t.2 170 !<JO 270 120 3G -E.O 0 0 0 '1 1 0 -10 .'3 0 0 000 3'33 0 0 (I 0 (I -100 55 e G7 E.O 2 150 1"'1.'3 2'3.3 0 0 
186 0"'! 2000'1 ti 13 -9 • 13 0 2<JS 190 E>GOO 10. l i'O 210 G30 1410 11 -10 0 0 0 G .5 0 -10 ."'! 0 0 "100 17·'1 0 0 (I 0 0 -100 2'3 e. 75 :'.1'3 2 GS 7'.8 10.f. 0 0 
1960"1R 2000"1 H 13 32 .2"'1 (I "190 '170 •:1100 21.. 1 H'O 220 280 150 "12 -10 0 0 0 G -.5 0 -10 1.13 0 (I 600 3"11 0 0 (I 0 0 -10(1 5'3 7 ::i2a ee. 2 J.20 10.3 HI. i' 0 0 
166 2 1 2080"1 11 39 6.2 .5~1 0 755 910 6.300 27'.0 220 "110 3"30 150 39 -10 0 0 0 G -.5 0 -10 1. 7 0 0 1500 5&1 0 o (I 0 0 -100 120 10 l.20 101 ;:! l.'30 19.2 1G.'S 0 0 
196 39 20901 ~I 1'1 5"'1 .1~ 0 Ell7 320 EIGOO 3CI.·~ 280 290 "130 180 23 -10 0 Q 0 G -.5 0 -10 • t3 0 o 2000 5"15 0 0 (I 0 0 -100 7G 9 313 52 ~ 1.90 21.'3 22.1 0 0 
196 39 20'301 ~I 1'1 G9 .1 0 3% 100 9700 1~1.13 110 280 220 110 22 -10 0 CJ a 5 -.5 0 -10 .5 0 0 '100 255 0 0 (I 0 0 -100 "13 0 31 E.1 2 87 10."'I 16..B 0 0 
18639R 20'301 r1 11 -23 -~· 0 "1'3'3 270 0700 22.2 200 230 100 110 13 -10 0 0 0 5 -.'5 0 23 .7 0 (l 700 3E.O 0 0 (! 0 0 -100 G"I i' GS 9'3 <I J.20 12. 7' 13.G 0 0 
18 7 5 1 c 20901 H 1'1 17 .2~: 0 26.:3 2-:10 11000 2'3 1'90 1'30 180 130 2"l -10 CJ 0 0 ., -.s 0 -10 J..1; 0 0 700 1·:n 0 0 (I 0 0 -100 28 b 71 ?2 3 71 9.7 .BS 0 Cl 
186 4 1 20'301 H 3'3 -31 • 3€. 0 '3'1'3 370 0200 w. 7 350 500 380 1'10 28 -30 0 0 0 8 -.s 0 ··10 -.13 0 D 000 71''1 0 0 (I (l 0 -100 1"10 10 100 :I.Cl':! 3 2"'10 30.6. 11.3 0 0 
196 1 4 20'302 H 13 2"10 1-· . .:; 0 20"'1 170 11000 9.·'I "lO 130 110 '30 12 -10 0 0 a G -.'5 CJ -10 .7 0 -2 "l(IQ 112 0 0 cu a 0 -100 1 <] 1 550 56 -2 -1"'1 "l. 7 7.'35 0 0 
18614R 20902 r1 13 GE. .:n 0 5113 370 10000 21.:2 110 130 92 110 2-1 -~o 0 0 0 El -.s 0 -11) 1.'"I 0 0 -i'OO 310 0 0 (I 0 0 -100 G0 -1 MOO 56 -2 110 12.'1 3.1>3 0 Cl 
187~5C 20'302 H 13 -30 • 10:1 0 2% 2-:10 2"1000 25.1 300 230 260 1"'10 "11 -20 0 0 0 7 -.s 0 -10 1. 1 0 0 -GOO 181 0 0 (I 0 0 -100 36 6. ?SO Sl 3 71 12 "'l,"le. I) 0 
186 15 20'302 H 13 -15 .O~I 0 -s 1-:10 21000 1::1. 'i" 120 250 270 '37 16. 30 0 0 0 8 -.'5 0 -10 .1:1 0 0 -3(10 1<1:3 0 0 (I 0 0 -100 -2 '1 1000 "IS 2 53 5.'1 17.2 0 a 
186 1 7 20'302 H 39 00 .2"1 0 '1E.1 390 13000 2E •• "'1 280 290 320 120 2'3 -20 0 0 0 18 -.5 0 -10 1.3 0 l'.l -1200 3;M 0 0 (I 0 0 -100 80 b 5"100 SE. 2 J.20 15.0 12.'3 0 a 
18659 20'30'1 H 13 21 • 11' 0 iJ 170 11000 213 100 1'10 210 120 11 -10 0 0 0 ii; -.'5 0 -10 .1; 0 -3 '100 1"113 Cll Cl (1 0 0 -100 15 -2 271) 55 -2 '15 7. 7' 1"1."I 0 0 
18660 20901 H 13 -19 .21 0 0 130 12000 20.13 1£.0 1'30 3-tO 110 10 20 0 0 0 u - .. 5 0 83 .8 0 -"! 1100 31'1 0 0 Ct 0 0 -100 27 7 130 12'3 -2 G.G 10.5 12.6. 0 a 
186 61 20'30"'1 H 13 -5 -.O~i 0 0 -51) 7'300 "I. i' 50 300 "'110 230 G 10 0 0 iJ 11 1.5 0 -10 -02 a -2 200 77' 0 0 (I 0 0 -100 '3 -1 11 e.s .. 1G 3 2.37 0 0 
19?57'C 20'30'1 H 13 ':Ji' .2~i 0 "15~ 21>0 9100 31.1 1~0 130 1'30 uo 21 -30 0 0 0 '3 -.5 a •

0 10 -1 0 0 <JOO 2G!; 0 0 Cl 0 0 -100 21 -"I -30 "'8 2 (i,5 G."I 22 0 0 
18662 20<JO"l H 3'3 -30 .iW 0 1210 300 '3"'100 3i'."" 3i'O 320 150 220 22 -30 0 0 0 18 1 0 -10 -e2 a -1 1100 71G 0 0 Cl (I 0 -100 82 -1 190 (,I) 2 1'30 l::S.5 3.'H 0 0 
196 18 20906 H 13 110 .u 0 530 3<30 9300 2E.. l '100 '180 520 130 5'3 -20 0 0 0 G .5 0 -10 1.2 0 0 soo 3G3 0 0 (I 0 0 -100 G"I 9 110 1::18 ?' 1'10 1"1.8 51.9 0 0 
1974GC 20906 11 13 3E. 1-· . .:; 0 75<.:I 730 0 10.G 350 0 0 0 92 -20 0 IJ 0 0 I) 0 0 2.3 0 0 -GOil 355 0 0 (I 0 0 -100 79 0 E\70 0 0 1£.0 1"1.S .OS 0 0 
186. 20 20'906 H 39 120 • 2€. 0 sea '150 i'G.00 28.7' 100 3'30 "110 160 E.3 -21) I) 0 0 0 3.5 0 0 1.'1 0 (J 000 '135 0 0 (! a 0 -100 110 7 210 0 0 I.GO 16.~ lG.6. 0 0 
186 75 21002 ti 13 39 • 1El 0 0 530 13000 3"1.1 ze.o 350 550 190 25 20 0 Cl 0 G -.s 0 -10 .13 0 e. -e.oo 35'3 0 0 ca Cl 0 -100 52 6. 21 E.G 2 120 17.5 0.81 Cl 0 
106 76 21002 H 13 -5 -.OS 0 0 -so 10000 E..5 70 "i80 '3110 130 u -LO CJ 0 0 5 .s 0 -10 ""'0;2 0 -2 -100 7'(' 0 0 Ct Cl 0 -100 10 1 El Ml "'I 27 2.G 2.8 0 0 
19677' 21002 11 13 -20 • !Et 0 0 :no 9500 31'.G 380 8'50 750 130 ::is 20 0 0 0 7 -.5 0 -10 e:o.2 0 -"1 1100 "'172 0 0 (I 0 Cl -100 eo 7 2'"1 123 3 mo 21.s 12.'!l 0 0 
186 80 21005 H 10 -23 .22 0 0 330 12000 ~.1 1Et0 270 350 210 38 -10 0 0 0 7 -.5 0 -10 1. '3 0 -5 1000 512 0 0 (I Cl 0 -100 '37 12 2'"1 123 2 1110 22.1 8.05 0 0 
186. 9 1 21005 H 10 -1& .::1 0 0 2'10 9000 3 .... 5 270 '100 1700 150 1"{0 "10 0 0 0 , 1 0 -10 12 0 s -100 550 0 0 Ct Cl 0 -100 95 -1 10 22(;, 5 1£.0 21.i; 2.27 0 0 
18683 21005 H 39 -32 .27 0 1380 510 10000 3~.3 300 320 520 220 75 -30 0 0 0 7' -.5 0 -10 ::i 0 0 800 81"1 0 0 Cl Cl 0 -100 150 10 53 ll'J 3 :910 39.'3 "'l.3G 0 0 
175 57 11 sr.e -1.2 110 3280 sr:.o 702 2? ee 130 30 -200 -1"4 -3Ei. -s -56 8300 -12 ... -S!i. -tCJO 22.'3 -120 -3 -3"10 2520 199 <JI 21 "IS -5.1 -100 1'10 12 -3'3 2G 0 93"'1 "l"'I 17.'33 lG -1':1 
17'558 11 3':l0 -1.i' 111 "IG"IO 650 5<.10 33 ::is -120 26 -'130 -20 -"{1 -13 -i''3 El<JOO -18 .1 -7') -~70 1.2 -170 -"'I -110 3720 281 -11 2El GS -G.3 -200 :I.GO 9 -5G 23 0 0 "It:. 13. 71:. 52 -21> 
17559 11 32 -. 3"1 01 .'1 "1'30 270 76.9 213 2EJO 200 130 -200 29 -10 -5 -2& ... 300 -Ii. 2.1 -27 -200 -.2 -53 -1 -100 2GO 38 5 

.,. 
b' 19 2.8 -100 00 0 -21 12 0 95.7 13 3"t.f.S 36 -11 

17560 1"'1 G3 -~· 105 270 500 G'"l"I 2"1 e.cl 1'i' 1G -200 '3 -10 -5 -10 3Ea00 -1 .2 -23 -<~OO • i; -"13 -1 -100 130 2':11 3 !i 23 3.B -100 G2 <J -l.'3 8 0 "15 9.1 3':l.':l 22 -s 
175 6 1 13 -21 -. 3EI 121 "\GO "'1'10 702 23 e.1 8'3 1"'1 210 -CJ -10 -s -31 2100 -6 -.1 -33 -200 • 7' -Gl -2 -100 190 "11 1 i' 29 ...... -100 GO 9 -20 s 0 57 11 12.SG 18 -11 
175 62 13 220 -.1:.:: 10"1 "150 500 570 2"'1 n -G5 lG 2'30 -'3 -10 -5 -31 2900 -G -.2 -31 -200 -.2 -G2 -2 -100 Z"IO 3G. ... E' 

~· 25 3.8 -100 60 8 -21 a 0 102 1"1 10.Gl 1"'1 -11 
1'7563 13 -2;:1 -.5 '38.3 G20 3<JO 552 21 e.5 -Ga 33 -200 -10 -10 -5 -35 3300 -7 -.1 -37 -200 -e2 -67 -2 -220 310 

"'"' 
-"I e. 22 3.1 -100 38 & -30 10 0 132 1'1 9.21 "11 -15 

175 641 1"'1 180 -."'IL 120 G20 170 552 2"1 ,., 92 22 -200 -8 -10 -s -2G 3300 -5 -.2 -30 -200 • "I -5G -1 -100 320 "Ii' "I a 26' .... 1 -100 59 7 -25 6 0 120 lG 22.2& 1'1 -12 

334 

~ 



Appendix 9-9B. list of all nonmag HMC sample assays, sorted by sample number. 

S.N. DH m or Ill.I HA SC a: CR tit fE co MI a.I ZM M 51!: - llllB D "° M CD SN SI n: cs ~ I.A 5" EU TB YB 1.U n:: Hf TA M P9 Iii! TH u Mr lH2 AGZ 
16801 202 s 21 f.10 .~ 0 ,,l woo rr.oo 25.1 :!Ill 'l 21 15.0 10 -2' 0 0 0 12 -.!JI 0 "IO &.!!! 0 a 2GCIO 5.00 0 0 0 0 0 -100 350 ' 10 09 -2 2~ 27.8 2.58 0 0 1680 ... 202 s 21 10 -~ D 881 9<)() 7100 27.2 21 sz 22 u.o _, 

-10 0 0 0 10 -.!!I 0 10 1.1 0 ID 1f.CIO 52£. 0 0 0 0 0 -100 ;,oo ' -10 "l'J -z 2-m 2"1.1' l.01' 0 0 16916 202 s u 120 .22 0 101'0 L'l'O 12000 29.111 'lZ 130 SS. lSO 2' -21 0 0 0 g -.s 0 -10 ... , 0 0 WO '2' 0 0 0 0 0 -100 120 19 lO 25 -2 ~ 29.G l'l.'l 0 0 168118 202 s 1l 700 .18 0 Ulla ?Jro 1'000 25 170 11'0 uo 12'0 21 -~ 0 0 0 g -.s 0 -10 l.Gll 0 0 -11Xtl:I '1'll7 0 0 0 0 0 -100 51 u lO H -2 300 17 o.u 0 0 16920 202 s u .. 25 .21 0 985 SUJ 1'1000 2'.1 ,5 150 7S 150 21' -12 0 0 0 ' -.s 0 -10 -.Ii> 0 0 -5(1(1 lf,00 0 0 0 0 0 -100 83 17 20 Sl -2 250 22.7 2'.1 0 0 ·l 6922 202 s 11 110 .2 0 Ur.cl '710 13000 2"!1.1 ,, 1"'!0 61 lSO 2' =U:I 0 0 0 1 -.s 0 -10 1.2 0 Cl ~00 ?GO 0 0 0 0 0 -100 '!l !!ii -10 11 -2 3'1l 2£.. 7 30.l 0 0 1682"'1 202 s u N el"! 0 1000 S'JO 13000 27.!5 N 130 ... , l"'IO !15 -2'1 0 0 0 9 -.s 0 -10 l.5 0 0 '.KIO l!i.&1 0 0 0 I) 0 -100 '!) 16 20 37 -2 2'30 27.E. 3'!1.6. 0 0 16825 202 s u -)IJ .u;. 0 E.?'S <'1'10 12000 17 .... 100 130 f.3 lSO 21 -1'11 0 0 0 i" -.s 0 -10 1 0 0 !;(!(! :!125 0 0 0 ll 0 -100 5'3 e 10 r.2 -2 100 u;..s 15.'1 0 0 16926 202 s u 250 .:u 0 i'li' 1"'100 12000 1':1 150 190 130 180 ?lS -10 0 0 0 e ... , 0 -10 • '!I 0 0 -mo 2" 0 0 0 0 0 -100 !l.f:I 10 -10 "'° -2 150 U."l 17.3 0 0 16833 212 s 11 -32 .19 0 1'11'0 270 '5700 26."'I 110 l"IO 330 tlltl u -2"'1 0 0 0 '!I -.s 0 10 -.Iii 0 0 '.KIO @llaf> 0 (II 0 0 (I -100 WO 10 -10 31 -2 1-ro 3'll.1 21.6 0 0 1 GEl3 ... 212 s u -10 .'51 0 20XI 230 .. ~ ~-2 57' i"ll 200 110 I -2' 0 0 0 II> -.5 0 UJ 1.1 Q 0 HICl!:I urn 0 0 0 0 Cl -100 170 10 - m 2Z -2 SS ZS. I. 17 .:;, 0 0 169:31~ 212 s u. -«I .21 0 1"'120 250 '1'li00 1'!1. j' 110 100 150 130 11 ..., 0 0 0 7 -.5 0 10 1 0 0 lf.Cl!I 515 0 0 Cl 0 (I -100 100 10 10 20 -2 7'!1 13.E. 12.2 0 a 16836 212 s u -32 .<fS 0 1"'100 ?if.a S"llOO :n.s 150 130 710 150 u. -1'1 0 0 0 El -.'5 0 10 1.1 0 0 1~10 1'H 0 0 0 Cl 0 -100 130 -10 20 -2 'JI') 1-g 1'3.6 0 0 1683? 212 s~ -3S .sz 0 lMO 21i>O 5200 28.G 8' 110 310 11>0 11 -2'1 0 0 0 10 -.5 0 10 1 0 0 12'CIO ,00 0 I) 0 0 0 -100 l 1'10 -5 -10 22 -2 uo 23.") 17. 7 0 0 16839 212 s :32 -~ .27 0 1550 2r.o 1100 27.5 uo 120 "190 lSO 12 -12 0 0 0 e 0 10 -.7 0 0 1:?1:10 S't'l 0 0 0 0 0 -100 'l! g 20 31 -2 6.'I' 12.3 1>.21 0 0 16940 200 s 11 1"3 .32 0 SCH 570 10000 1'3.1 93 '31 E.3 uo 23 -u 0 0 0 a 0 -lCI 1.5 0 0 9(!1J 2Sl 0 (!I Cl 0 Cl -100 ::I'll Ii. -10 "II. -2 120 f..7 u •. 7 0 0 169~2 208 s 15 200 .:3 0 1"'1SO er.a 12000 2"3.5 .,, 100 E.'I 1'%0 32 -::ie 0 0 Cl u. -.5 0 -10 1.1 Cl 0 -XIO "322 0 0 0 0 Cl -100 1"!0 22 -10 E.1 -;;!! 3~0 241.2 Xl.5 a 0 1618 ... .q 208 s lS 120 .22 0 9'1 500 nooo 23.6 210 270 170 li>O 78 -10 0 Cl 0 10 -.5 0 -Ul 1.41 0 0 5(1() E.~ 0 0 0 0 0 -100 110 13 -10 "'° -2 2"10 20."3 5'3.1> 0 0 i 68 ... 6 209 s 15 ,, .re 0 lo.20 "'100 Sf.00 2"I 210 220 1"10 150 07 -1"1 0 0 0 u -.5 0 -10 .5 0 0 51:10 !>1:.3 0 0 Cl Cl 0 -100 100 13 -10 27 -2 2'50 23.7 SO.I> 0 0 16949 200 s 15 37 .... 0 1000 "1'90 8100 23.1 220 220 170 lE>O 110 -19 0 0 0 u -.5 Cl -10 .8 0 ID '3(10 '07 0 (I (I 0 0 -100 130 9 -10 32 -2 2'i"O 20.'ll 17 .2 0 0 16650 209 s 10 -5 .2'.J 0 1030 750 "!.1000 27 220 230 170 1£.0 76'. 22 0 0 0 10 -.5 0 -10 1 0 0 7CIO S'SG 0 0 0 0 o -100 HO 9 10 31) -2 250 21."'I 12 0 0 16852 208 s 15 52 .23 0 1000 1100 tilZOO ZS 2"10 2£.0 280 11>0 190 20 0 0 0 10 -.5 Cl -10 2.'ll 0 0 HU'.IO uo () 0 0 0 (i -100 1"10 -5 -10 "11 2 21'0 li'.O 12.1 0 0 16053 208 s 11 10 .::ia 0 E.f>O "'110 8500 2:3.5 l'!m 180 120 150 E>l -11 0 0 0 10 -.5 Cl -10 1.3 0 0 'i'CIO 327 a (I 0 0 0 -100 so 10 -10 25 -2 1€.0 1"1.1 5.18 0 0 161356 2CM s 21 -10 .O'J 0 i''H E!OO f.100 20.G 15 100 100 200 e.1 -12 0 0 0 1E. -.s 0 10 l.8 0 Cl 15{;1(1 "1'31 0 0 (I 0 0 -100 2<30 8 30 29 -2 250 23.S 2.?7 0 0 16062 201 s 21 -29 .22 0 917 1'20 El-WO 29.7 % 120 '32 150 "12 -10 0 0 0 1S -.5 0 -10 1.1 0 0 ':KIO "101 0 0 0 Ill 0 -100 230 '3 20 55 -2 230 25.G i'.'H 0 0 16863 20'1 s 21 -35 .12 0 8G.5 SJCJ eroo ZS 'i!.8 110 '37 150 35 -19 0 0 0 12 -.5 0 -1.0 1.£. 0 Cl 5(10 151 0 0 0 0 0 -10(1 11'>0 12 -10 "18 -2 l'iJO 35.1 "1.7 0 0 16864 201 s u 300 .31 0 !i90 sea 15000 2<3.1 150 180 210 150 "'l'J -l.O 0 0 0 0 -.s 0 -10 -.7 0 0 mo JOG. 0 0 0 Cl 0 -100 59 s 20 27 -2 l::tO 12.'ll "1.£.9 0 0 16065 201 s 11 1'30 .22 0 i'0'3 1000 15000 23.3 150 190 no 150 "11 -lO 0 0 0 10 -.s 0 -10 -.7 0 0 -wo 32':1 0 0 0 0 0 -100 71 u -10 27 -2 1e.o u •. e 13.1 0 0 1G9GG 201 s u -30 .12 0 591 930 141000 20.5 190 250 150 150 21 -H, 0 0 0 10 -.s 0 -10 -.7 0 (J 11CIO 2G9 0 Cl 0 0 0 -100 1">3 7 30 27 -2 110 17.3 13. 7 0 I) 
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Appendix 9-98 continued. 
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.5 0 -11) .e 0 0 GOO 310 0 0 0 0 0 -100 SG -;, -10 21 -2 97 15.2 15.1 0 0 17073 10'1 s 15 181) .23 0 &17 310 12000 26..1 170 230 97 110 EM -10 0 o 0 .. -.5 0 -11) .E> 0 0 500 31J 0 0 0 0 0 -100 Gfl 7 -10 "10 -2 111) 22.? 10.0 0 0 1755?' 1L SF.:3 -1.2 110 3280 560 702 2·~ BS 130 30 -200 -11 -36 -5 -51> 0::ioo -12 ."I -5£. -f,'31) 22.'3 -120 -3 -3"'10 2520 199 9 21 '1'5 -5.1 -100 1"'10 12 -3".l 2.G (I 93·1 "'11 17.'33 11; -1'3 17'559 11 391) -1. 7 1'11 "tE.-11) 650 5'30 33 35 -120 2G -"130 -20 -"'l"I -13 -7<J 8901J -19 • 1 -79 -971) 1.2 -170 -"l -170 31'20 20"1 -1."I 29 GS -6..3 -200 u:.o 9 -5F.. 23 0 0 11> 13, 7G 52 -26. 1755'3 -2 32 -.31 e"·"" "1'30 270 1i:.a 213 280 200 130 -2.00 29 -10 -5 -21> "1300 -G 2.1 -27 -201) -.2 -53 -1 -100 2E.O 38 '5 5 1'3 2 .e -100 ao 6 -21 12 0 05.7 13 34.GB 3E. -11 17560 -2 G'.3 .2'3 105 270 500 f.11 21 f>':I 77 1£. -200 <J -10 -5 -10 '3E>OO -'I .2 -23 -201) .G -1:::1 -1 -100 1.30 2'! 3 5 23 3.8 -100 E>2 3 -1'3 8 0 "15 9.1 :J<.l.9 22 -s 17561 -2 -21 -.38 121 <IGO 110 702 23 £,7 8'3 11 210 -':! -10 -5 -31 21.0IJ -I> -.l -33 -201) .7 -e.1 -2 -100 190 '11 7 ' 20 1.'1 -101) !;0 <;! -2:3 5 0 57 11 12.56. 10 -1'1 17562 -2 221) -.'12 10"'1 "ISO 500 5?0 2-1 71 -G5 lG 2'30 -';) -10 -s -31 2'300 -G -.2 -::i"I -201) -.2 -E.2 -2 -100 2"10 3G. "I 5 25 3.9 -100 E.O 9 -2'3 Iii 0 10~ 11 10.F..1 1"l -11 175G3 -2 -2:3 -.5 '90.J E.20 3'30 552 21 &5 -G3 33 -200 -10 -10 -s -35 3301) -7 -.1 -:;!7 -201'.l -.2 -G7 -2 -220 310 ""l"l -"I Ii'> 22 3.1 -100 38 6> -3() 10 0 132! 11 9.21 "ll -lS 1 7564 -2 um -.11 120 E.20 '170 552 2"'1 7'1 <J2 22 -200 -a -10 -5 -2& 3300 -5 -.2 -30 -201) .'1 -SG -1 -100 320 "\1 "l a 26' '1. l -100 5'3 7 -25 e. 0 120 lE. 22.21> M -12 175·73 2013 s; 11 -5 .10 27 ::ioo 350 28<J 13 100 120 Gli> "100 8 -10 .. 5 -10 1000 -2 -.1 -11) -201J .1 -20 -1 -100 110 25 '1 3 61 1.2 -100 10 1 -12 7' 0 55 £..~ 32.21 15 -s 19601 2CJ00"1 l'I 13 121) ."IG 0 "193 690 "'1300 30.3 280 2GO 510 1£.0 E-1 -10 0 0 0 e. -.5 0 -11) 1. 1 0 0 2lJOO 2.01 0 0 0 0 0 -100 "IZ -3 21 52 1 SS 12.5 3'1.S (I 0 18602 2080"'1 11 U1 Z-.? .::is 0 ~30 "'170 "1'300 241. l 220 2"'10 se.o 110 53 20 Cl 0 0 5 -.5 0 -11) 1.l (! 0 lGOO 1'32 0 0 0 0 0 -100 2£. -2 "'11 50 .. I>"'! f..'ll e.e.7 () 0 19603 2060"'1 l'I 1::1 -22 .21 0 E>'f7 "'IGO 7700 2"1.2 170 190 270 120 31> -(,0 0 0 0 "I 1 0 -11) • '3 I) 0 000 3'33 0 0 0 0 I) -100 55 8 &? £,0 2 151) 11.'3 29.3 0 0 18604 200041 11 i::i -·~ .13 0 29S 180 Gf>OO 10. l 70 210 €>30 l.'10 u -10 0 0 a r. • '5 0 -ll:l .1 0 0 "100 17"1 0 0 a 0 o -100 29 & 7S 3<J 2 r.s 7'.lll 10.£. 0 0 1 F.160"1R 2000'1 11 1~1 32 .2'1 0 "t'30 1i'O 9100 21.1 170 220 200 150 "12 -10 0 0 0 ' -.5 0 -11) 1.0 0 0 MO :'.Ml 0 0 0 0 I) -100 5':1 ? 321) SE. 2 120 10.l 18.7 0 0 18605 201'101 11 13 2!5 .oa 0 211 350 7SOO 13.:3 11>0 270 110 uo "11 -10 0 0 0 7 1 0 -11) 1.1 Cl 0 300 121 0 0 0 0 0 -100 -2 3 550 £,6, 1 "'I'?! '5."I 15."I 0 0 113606 2CJ80l 11 1:!1 •.H1) .17 0 E.'17 9'30 <J300 30.3 310 2f.O 320 uo '90 -20 0 0 0 I> l 0 -l!J 1.9 Cl 0 -GOO 3% 0 0 Cl 0 0 -100 "IS 12 6"10 l'>'ll 31 lGO 1"1. l 26. 0 0 19607 20901 11 l~ Sfll .1G 0 577 £.30 9"100 2£..S 220 210 210 120 E.7 -10 0 o 0 e. -.s 0 -11) 2."I 0 0 -600 ::in 0 0 0 0 0 -100 51 10 r.10 75 2 110 15.li. 25.5 0 0 19600 201!01 11 1:3 1>7 .17 0 970 G"!O 11000 25.""l 1'90 1'90 lE.O uo 98 -::io 0 0 Cl 5 -.s 0 -10 • "ll 0 Cl "'100 SE.1 0 0 0 0 0 -100 7l~ a "100 Bl -2 231) 23.'!ll 27.£. Cl 0 1961)9 2(1001 tt ~ lGO .21 0 €12"1 1700 9"100 27.'3 250 ze.o 2'10 1-.0 too "10 0 0 a 16. -.s 0 -11:! 2.1 0 0 -(.00 52'll 0 0 0 0 0 -100 ?"I UJ £.10 70 ~ 220 l':ll.1 2"1.3 0 0 10610 20801 11 13 !>Oil • lS 0 :!13~ 1500 3'500 3'3.2 730 "170 £.GO "\10 320 -20 0 0 0 s 1 0 -10 r..::t 0 I) -GOO UH 0 Cl 0 Cl 0 -100 !i.O -1 230 '93 1 71 1Z 22.2 0 0 lEUi.11 201!01 l'I 13 E>'lll .01 0 0 "1'90 iiMOO 3"1.S 5£.0 550 600 11'0 1'30 30 0 0 Cl "' 2 0 35 "l.Q 0 I) '100 1"13 0 Cl 0 0 o -ma 39 s 210 187 ? Gil Ii. 12.<JI 0 Cl 19612 20001 11 13 4'21) .17 0 1-n 100 1800 3"1.S G90 570 330 1"10 3(.0 -10 Cl 0 Cl ' 1.5 0 -11) UJ Ol Cl G.00 121 Q 0 Cl 0 f.I -100 <Jl2 -3 'lll 151 1(JI ""17 ').5 :3""1.1 0 Cl 1961-1 20'31:12 11 t::i 2'!0 .12 0 20'1 170 11000 '·"' "10 130 uo '38 12 -10 0 0 0 ' -.'5 0 -11) • 'l' 0 -;;: 100 U:I! 0 0 Cl Cl 0 -100 1'!1 ""I SSll sr. -2 "'"' 1.1 7 .<g5 0 0 1961~R 20902 11 13 &Ii .!11 0 519 ~70 10000 21.2 110 130 'll2 110 21 -!10 0 0 0 8 -.'!'S a -10 1.1 0 Cl =7CIO :no 0 0 0 Cl 0 -100 lb!il -1 1"'100 SG -2 110 12.1 3.6.3 0 0 19615 20'902 11 l~ -1!5 • o<JI 0 -5 190 21000 13.? 120 250 270 'll7 u. 30 0 0 Cl I -.5 0 -11) .e 0 0 -300 1"'13 a 0 Ill Cl 0 -100 -2 "I 1000 1fll 2 53 S."I 11.2 0 0 19617 20'302 11 39 81) .2'1 0 4'U 3'il0 13000 2f>."1 290 Z'30 320 12{1 2'll -20 Cl () 0 18 -.s Cl -10 1.3 0 0 -1200 331 0 0 0 0 0 -100 9!l Ii. '5"100 5£. 2 120 1s.e 12.'ll 0 0 19610 20')0{. 11 13 111) .u Cl '530 !I')() 6300 26. 1 "WO '180 5ZO 130 5'll -:ro 0 0 Cl ' .5 0 -11'.J 1.2 0 0 'SIJO 31">3 0 0 0 0 0 -1()0 E.1 <JI 110 1;,e 1 110 1"1.8 51.'ll 0 0 18620 20")()f, " 39 1211 .2G 0 500 "ISO 7&00 28.7 '100 3")() '110 1£.0 E.3 -20 0 0 0 0 l.'5 0 0 1.1 0 0 000 "135 0 Ill 0 0 0 -100 110 7 210 I) 0 1W Ui..':B u .. £. 0 Cl 19621 2090"'1 11 39 b2 .53 0 i''SS •uo 1>300 27.e 220 "'110 J'<lO 150 ;,") -10 0 0 0 ' -.5 0 -10 1. "I' 0 0 1500 Sli.1 0 0 0 0 o -mo 120 10 121) 101. 3 1'.ro 1'9.2 lfi..'J 0 0 19622 20701 " 1;! 21 .50 0 SSS 100 '1700 10.~ "10 120 £.€. 170 s -10 0 0 0 ., -.s 0 -10 -.l 0 0 '500 21>2 0 0 0 0 0 -100 25 e. uo 2f. -2 33 "'l.S 72.2 0 Cl 18623 201'0"1 l'I 1!1 "1'31 .'52 0 121 270 "1100 1 .... G 70 210 67 150 15 -10 () 0 0 3 -.s o -10 .1 0 0 -:wo 210 0 0 0 0 0 -100 2:!1 5 Z"IO 25 -2 21 "1.3 50.l 0 0 19625 2070'I " 39 -21; .'S'S 0 i'5G 310 "1000 15.? eo 190 17 170 u -90 0 0 0 ? -.'!§ 0 -lll -.5 Cl 0 -'100 1°' 0 0 0 () 0 -100 "Ill 6 &l!J ze. -2 "llll 1 -18.7 0 0 196:26 20702 " 10 &!> .32 0 221 120 8"100 9.9 30 120 97 150 "ll -10 0 0 0 2 l.S 0 -lll .2 0 0 21:10 !.U 0 0 0 0 (I -100 u -1 "11 "12 -2 22 2.1 21'.I 0 0 16626R 20702 l'I 10 -16 • 7"1 0 3GO 250 7800 16. GO 110 130 llioO 22 10 0 0 0 2 -.s 0 -10 1 0 0 500 1'31 0 0 0 0 o -mo 21 ' H 73 -2 35 G.l &.'31 0 0 19627 20702 11 10 -113 .12 0 sir,1 "130 8700 19.G GO 120 '' uo 22 -10 0 0 0 l .s o -llJ .e 0 0 -100 )35 0 0 0 0 0 -100 '13 10 213 "Iii> -2 ~ 10.1 3'J.2 0 0 1062S 20702 11 1"1 lliol) .ll 0 E.2' 570 9800 22 GO 120 80 120 28 )0 0 0 0 .. -.5 0 -11) 1 0 0 -100 398 0 0 0 0 0 -100 1'J 11 25 51 -~ 130 10.1 !18.8 0 0 196:29 2(1702 " 11 -t'il .39 0 E-11 "190 8700 21 100 170 150 no 23 -10 0 0 0 5 -.s 0 -10 • '\D 0 0 JJOOO 337 0 0 0 Cl 0 -100 50 1' 23 51 -2 CJ'il Ul.l 33.9 0 0 19631 2U702 n ;sg ')I) .36 0 971 790 7000 23 80 l""IO 110 100 lCJ -LO 0 0 0 .. -.s 0 -ti) .e 0 0 WO 511 0 0 0 0 0 -100 "M 13 120 , .. -2 1W tz.r. n.s 0 0 106:32 20003 l'I 10 2()1) .ZS 0 922 820 9700 27.1 2""IO 250 2<10 l""IO n -10 0 0 0 1 .5 0 -10 2.3 0 0 700 511 0 0 0 0 0 -100 '!Ill ' 26 f>'!I 2 200 19.l 21."I 0 0 
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Appendix 9-98 continued. 

S. N. DH DH or AU HA SC CE CR l'\H FE co HX cu ZM AS SE • Im ZR liO M CD SM Slil n: cs M LR 511 IEU TB YB LU n: HF TFI M PB Bl TH u MT ZM2 A62 

18633 2081)3 11 10 ee .11 0 5'8 75() 10000 23.e 200 2~ 250 l~O ,3 -20 0 0 0 ' .s 0 -10 1.41 0 0 100 35') 0 0 0 0 0 -100 53 CJ e 121 3 1'10 11.2 '11. i" 0 0 1863 ... 20803 " 10 Mo • cs 0 'JS "*-0 10000 25.!i. 210 2"'10 2'30 120 ,3 -10 0 0 0 5 -.s 0 -10 l.'3 0 0 GOO 10') 0 0 0 0 0 -100 57 u 12 1, 2 1£0 15 3'3. l 0 0 19635 20803" lO 220 .18 0 '512 970 10000 25.G 200 220 200 12.0 55 70 0 0 0 "I -.5 0 -10 1.1 0 D -500 331 0 0 Cl 0 0 -100 "12 10 -G ~ 2 130 U.1 26."'I 0 0 18637 20903 11 3"J n. • l'l Cl 835 '330 8200 22.& 210 JZO 220 lE.O 33 -10 0 0 0 G -.5 0 -10 ... , 0 0 -500 '161 0 0 0 0 0 -100 110 ' '° Ei'l -2 180 15.') 18.2 0 0 18639 20'J01 11 1'1 51 .1'9 0 IHi' 320 llli.00. 30.1 2110 2110 130 lEIO 23 -10 0 0 0 G -.5 0 -10 .8 0 D 2000 '51'5 0 0 0 0 0 -100 '7G CJ 3e 52 3 1'90 Zl.') 22. l 0 0 10639 ZO')Ol It 11 GCJ .1 0 3% lBO 'J100 ll.8 uo 290 220 110 22 -10 0 0 0 5 -.5 0 -U:I .'5 0 Cl ~ 25'5 0 0 0 0 0 -100 13 8 :u Gl 2 87 10.1 u •. a 0 0 1863'3R 20'JOl " 1'1 -23 .3 0 1C)<J 270 0700 22.2 200 230 190 llO 13 -10 0 (I 0 5 -.s 0 2l .'1' 0 0 700 3GO 0 0 0 0 0 -100 ...... i' '5 g') ... 120 12.7 13.G 0 0 18641 20901 It 313 -31. .:% 0 g19 370 8200 28.7 350 500 300 1"'10 28 -30 0 0 0 8 -.5 0 -10 -.8 0 0 000 71:1 0 0 0 0 0 -100 1"10 10 100 10') 3 2410 30.1; 11.3 0 0 19642 20W3 11 1!1 -12 .r.s 0 38"'1 1(.0 3000 8.2 50 110 120 1~0 3 -10 0 0 0 1 -.5 0 -10 -.2 0 D 100 193 0 0 0 0 0 -100 21 3 :5 20 -2 17' 1.2 112 0 0 18643 20Wl 11 13 -1"'1 .r.3 0 132 1::10 1100 9.'1' l>O 110 110 lSO 3 -10 0 0 0 2 -.5 0 -10 -.2 0 -2 )OO 222 0 0 0 0 0 -100 21 2 1 Zl -2 18 1.1 121 0 0 186441 20£.03 11 1;. -IE· .G 0 0 li'O 3'500 10.5 70 110 ')3 li'O ... -10 0 0 0 1 -.s 0 -10 -.3 0 -1 1100 271> 0 0 0 0 0 -100 21 "'I El 20 -2 27' "'1.3 13.2 0 0 186_..S 20603 It 39 -33 • ?8 0 873 270 3500 1'1.2 90 150 150 1'10 10 -20 o 0 0 i' -.s 0 -10 .1 0 -1 '500 "'130 0 0 o 0 0 -100 51 -3 55 Z5 -2 "'13 10.G ~.5 0 a 18646 20"102 11 1-1 % .2 0 0 '120 12000 23.7 1"'10 11>0 51i.O 1~0 23 -10 0 0 0 5 2 0 -10 .7 a -2 '100 355 0 0 o 0 0 -100 Gr. 12 1'3 55 -2 130 13.3 21.7 0 0 18647 20102 It 3"1 70 .21 0 0 3E.O 12000 27.'5 130 lGO 5...0 120 23 -10 0 0 0 5 .5 0 -111 .5 0 -2 -300 233 0 0 0 0 0 -100 50 7 51 "15 -2 IH 10.6. 17.5 0 Cl 18649 20"'102 It 3'3 120 .27 a £.86 580 12000 2s.2 170 230 290 170 2G so 0 0 0 10 -.5 0 -10 -.e 0 -1 -l"'IOO 1% 0 0 0 0 0 -100 120 u 2900 1% -2 100 lCJ.J 10.1 0 0 18650 2M0111 1!1 -5 .1"1 0 0 2'10 12000 ZG.2 100 170 "120 1'10 11 -20 0 0 0 5 -.5 0 -10 -.'.ll 0 -5 -700 225 0 0 0 0 Cl -100 2£. 11 800 111 -<! 03 12.5 "l.<:12 0 0 10651 2°'401 11 13 -35 .13 0 0 250 '3700 23.'3 100 200 5"'10 120 1') -10 0 0 0 10 -.s 0 27 -.a 0 a -100 205 0 0 0 0 0 -100 "17 "I '1500 86 -2 7'l CJ. 7 17.1 0 Cl 1965"'1 20101 " 3'9 110 • lG 0 505 "'100 11000 26.2 1'30 170 310 1(.0 32 -10 0 0 0 8 -.s 0 -10 -1.J 0 -1 -lGOO 3£.2 0 0 0 0 0 -100 7'0 12 1200 111 -2 130 10.7 l>.<.11 0 0 19655 2(1£.0l 11 13 1£.0 .1 0 0 210 11000 23.<J 210 220 170 120 23 -10 0 0 0 7 1 0 -10 ."I 0 -2 700 278 0 0 0 0 Cl -100 3£. a 20 "17 3 110 12."'I 12.5 0 0 
18656 20G01 It 13 -s -.05 0 0 -50 11000 5.5 so 300 2GO 1(.0 5 -10 0 0 0 7 1 0 -10 .2 0 -c: 200 01 0 0 0 o 0 -100 12 -1 5 75 3 25 2.£. 2.n 0 0 
10658 201>0111 39 79 .21 0 17£. 310 11000 27.8 250 250 1'30 1~0 1'3 -10 0 0 0 I) -.s 0 -10 .G 0 -1 '\00 373 0 0 0 0 0 -100 Gl E. l'ro " 3 1<:0 13.J 1e. 7 0 a 
1065'3 20'l0"'1 It 13 21 .17 0 0 170 uooo 29 100 1"10 210 120 11 -10 0 0 0 G -.'5 0 -10 .I> 0 -!I '\00 1"18 0 0 0 0 0 -100 15 -2 270 55 -2 "'IS 7.7 11."'I 0 0 
18660 20'30"'1 11 13 -l'l .21 0 0 130 12000 28.9 1E.O 190 3"10 HO 10 20 0 0 0 11 -.'5 0 03 .0 0 -41 1100 311 0 0 0 0 0 -100 27 i" 130 12') -2 e.1> 10.5 12.6 0 0 
10661 20'JO"I 11 13 -5 -.05 0 0 -so 7')00 1.7 50 300 "110 230 G 10 0 -0 0 11 1. '5 0 -10 -.z 0 -2 200 n 0 0 0 0 0 -100 "J -l 11 E.S '1 11) 3 2.37 0 0 
10GG2 20'30"1 ti 39 -38 .211 0 1210 300 '3"100 31'.1 370 320 "ISO 220 22 -30 0 0 0 1e 1 0 -10 -.2 0 -1 1100 71G 0 0 0 0 0 -100 62 -'1 1')0 l)f, 2 190 33.S 3.')1 0 Cl 
18663 20"'105 " 13 -1"'1 • 11'. 0 0 "1"10 13000 27.G 110 200 1-10 120 2"'1 -10 0 0 0 ., -.'5 0 -10 .'l 0 -2 -300 1'31 o 0 0 0 0 -100 30 1 28 50 -2 71 E..9 20.S 0 0 
10665 20"11J: 11 3'3 80 • 1'1' 0 515 710 13000 30.') 130 190 150 11'0 23 -10 0 0 0 5 -.s 0 -10 .El 0 -1 -£.00 2'l2 0 0 0 0 0 -100 SE. i" 110 SS -2 120 11.2 11.3 0 0 10656 20502 11 13 -s -.os 0 0 so 11000 S.G 30 230 Z<JO 1'30 1'5 -10 0 0 0 .. • '5 0 -10 .3 0 -2 -100 'J<J 0 0 0 0 0 -100 12 3 5 7Z -2 38 3.1 2.1'3 0 0 18667 20502 11 JS -l'l .2"1 0 0 200 11000 30.3 110 170 230 1':10 'lJ 10 0 0 0 i" -.'5 0 -10 1.2 0 -"1 -1200 337 0 0 0 0 0 -100 10 ti' G1 77 -2 1<:0 23.2 <J.78 0 0 
10668A 20502 H 13 -s .OS 0 0 -so 13000 1.9 20 l'lO 3"10 tElO 19 -10 0 0 0 2 l 0 -10 .2 0 -2 -100 es 0 0 0 0 0 -100 11 1 21 '.!& -2 30 3.1 2 ... 0 0 1866138 20502 H 13 930 .OS 0 0 -so 13000 '1.7 30 190 300 170 12 -10 0 0 0 10 .s 0 -10 -.2 0 -2 -100 '37 o 0 0 0 0 -100 12 2 23 133 -2 37 3.7 2.£."1 0 0 
106G9 20502 11 13 SS -.OS 0 0 -so 13000 1.7 20 200 200 110 13 -10 0 0 0 15 -.5 0 -10 .2 0 -z -100 73 o 0 0 0 0 -100 11 l 10 5£. -2 25 2.G 2.1'3 0 0 
18670 20502 ti 15 7'l0 .2 0 0 370 11000 2&.7 '30 1£.0 1'50 120 2'3 -20 0 0 0 1"1 -.'5 0 -10 1.7 0 -~ 1000 '5'11) 0 0 0 0 0 -100 110 '9 13 1>8 -2 180 22.2 8.03 a 0 19671 20502 11 lS -5 .OE. 0 a E.O lZOOO "'·' 10 110 150 150 1 20 0 0 0 e -.5 0 -10 .3 0 -2 200 110 0 0 0 0 0 -100 17 2 6 G7 -2 "11 2.9 1.')'3 0 0 1867:2 20502 11 15 -lE. .31 0 0 270 8200 27.1 150 190 2eo 110 20 -10 0 0 0 3'3 -.s 0 -10 1.2 0 -"I --u>o 30£. 0 0 0 0 0 -100 5"1 e 11 SJ -2 120 1E.. 1 13.G 0 0 18674 20502 H 39 350 .25 0 101>0 "IE.O 11000 21>.7 180 230 2"'10 170 50 -zo 0 0 0 11 -.5 0 -10 -.G 0 -1 500 E.Sf. 0 0 0 0 0 -100 '3e 13 8G 67 -2 270 2 ..... 1'9.5 0 0 10675 21002 t1 13 313 .18 0 0 5~0 13000 3"1.1 2E.Q 350 550 190 25 20 0 0 0 G -.'5 0 -10 .0 0 e. -GOO 35'J 0 0 a 0 0 -100 52 e. 21 GG C! 120 17 .5 9.111 0 0 
18676 21002 11 13 -S -.OS 0 0 -so 10000 r..s 70 100 '310 130 11 -10 0 0 0 5 .5 0 -10 -.2 0 -:&! -100 77 0 0 0 0 0 -100 10 1 a 1"'11 "I 27 2.i:. 2.0 a 0 19677 21002 11 13 -20 • lf. 0 0 370 '3500 3?.& 300 '150 750 130 35 20 0 0 0 7 -.'5 0 -10 -.2 0 -"I 1100 172 0 0 0 0 0 -100 80 7 2"1 123 3 180 21.S 12.'l 0 Cl 18680 21005 H 10 -23 .22 0 a 330 lZOOO 31.1 180 270 350 2"'10 39 -10 0 0 0 i" -.s 0 -10 1.'l a -s 1000 512 0 0 0 0 0 -100 '37 12 2"'1 123 2 180 22."'I 8.85 0 Cl 10681 21005 11 10 -1G .3 0 0 2'10 '3000 3"'1.5 270 "100 1700 150 1"10 10 0 0 0 9 1 0 -10 12 0 s -100 558 0 0 0 0 0 -100 8'5 -41 18 22& s 1(.0 21.t> 2.27 0 0 18693 21005 t1 3'l -32 .27 0 1380 510 10000 3').3 300 320 '520 220 75 -30 0 0 0 7 -.s 0 -10 3 0 0 800 011 0 a 0 o 0 -100 150 10 53 11') 3 310 3CJ.~ -t.36 a 0 
10695 20"10"'1 H 39 r.s .28 0 51(. 310 12000 31.3 220 "'100 300 130 21 -20 0 0 0 9 .s 0 -10 -.i' 0 0 1000 2'33 0 0 0 0 0 -100 52 7 31 35 2 Sf, 15.13 "'1.07 a 0 19697 Z0103 11 39 -1"1 .07 0 350 31'.D 7700 1"'1.9 so 1')0 "160 300 21> -10 0 0 0 El -.'5 0 -10 .0 0 0 200 213 0 0 0 0 0 -100 73 5 8'1 '31 -C! 7G 7.9 21.1 0 0 18680 20100 ti 10 27 -.05 0 0 50 '3500 1.J 10 120 llO 150 1 -10 0 0 0 3 1.5 0 -10 -.2 0 -2 100 72 0 0 0 o 0 -100 19 l 2 1"17 -2 1'3 1..S 2.27 o 0 10689 20100 H 10 25 .15 0 0 3:::t0 11000 32.7 70 130 120 110 21 -10 0 0 0 "I -.5 0 -10 .a 0 -"'1 800 Je.e 0 0 0 0 0 -100 '31 8 -7 '3"1 -2 120 13.1 12 0 Cl 18690 20100 11 10 20 .13 0 0 1'300 7800 31.5 ea 150 1')0 110 29 -10 0 0 0 12 -.s o -10 1.1 0 -~ 700 11') 0 0 o 0 0 -100 91 -3 11 ea -2 1'10 12.8 1i'.2 0 Cl 
18691 20100 t1 10 -lB .12 0 0 &10 12000 2&.1 90 1E.O 110 11.0 23 -20 0 " 0 e .s 0 -10 .7 0 -c: f.00 1'3') 0 0 0 o 0 -100 75 10 '3 C.3 -<! 100 1"1.1 20 a 0 
18692 20100 11 10 11100 .11 0 0 1'30 '3200 23.41 70 110 81 1'10 lS -20 0 0 0 ... -.5 0 -10 -."I 0 -1 "100 361 0 0 0 0 0 -100 73 10 10 75 -2 1E.O 141.f. 10 0 Cl 19693 20100 H 13 "13 .12 0 0 "IE.0 10000 25 70 130 7"1 100 2') -10 0 0 0 5 -.5 0 -10 -.3 0 -£: -200 125 0 0 0 0 0 -100 'l 1 11 17 5') -2 lE.O 12.5 21.6 0 Cl 196'35 20100 11 3~ -2'1 .2 0 7G1 1000 9100 25.& eo 200 110 150 23 -no 0 0 0 G -.s 0 -10 .G 0 0 -100 503 0 0 0 0 0 -100 120 15 1&0 77 -2 170 20.1 1"1.8 0 0 186'36 20101 11 10 -20 .12 0 0 GZO 11000 241.1 <JO 150 110 200 7'3 -20 0 0 0 '9 .5 0 -10 1."I 0 -1. 800 "'173 o 0 Cl 0 0 -100 160 12 12 ,,. -2 200 2'1. 7 10.'9 0 0 10697 2010"1 11 10 Gl .27 0 0 320 11000 1'9.3 90 230 300 lE.O 51 10 0 0 0 i" -.s 0 -10 1.1 0 -c: 700 '59'l 0 0 0 0 0 -100 150 9 25 105 -2 200 :zs.e 10.2 0 Cl 19699 2010"1 t1 13 22 -.OS 0 0 so 13000 s.1 10 lE.O lli.O 1~0 15 -10 0 0 0 r. -.s 0 -10 .2 0 -4! 100 % 0 0 0 0 0 -100 15 1 11 78 -2 33 3.1 2.12 a 0 196'99 2010"1 11 3CJ 6£.0 .2'1' 0 'JOl Gi'O 9100 2E..G '30 1'30 170 lE.O 53 -10 0 0 0 8 -.s 0 -10 1."I 0 0 800 '5f.7 0 0 0 0 0 -100 1'50 1l 110 83 -2 200 n.a 19.5 0 0 18705 20101 11 10 22 .12 0 Cl 1£.0 1"1000 22.3 GO 130 r.2 1'10 1'3 -10 0 0 0 .. -.5 0 -10 .5 Cl -4! -'}00 337 0 0 0 0 0 -100 "15 g 13 5'3 -2 150 16.5 11.l 0 Cl 18706 20101 H 10 -s -.05 0 0 70 13000 S.3 10 110 , .. 150 {, -10 0 0 0 1 -.s 0 -10 -.2 0 -«: -100 83 0 0 0 0 0 -100 12 1 l r.r. -2 30 l.'3 2.5"1 Cl Cl 107oa 20101 " 3<:I 80 .13 0 '18 '120 10000 21.1 60 110 ..... 130 u; -10 0 0 0 5 -.'5 0 -10 1.1 0 0 -300 10£. 0 0 0 0 0 -100 55 CJ 23 31 -2 lE.O 12.2 32.CJ 0 0 19709 20303 H u. 1'1 .241 0 0 2'10 10000 22.7 100 110 1...0 11.0 11 -10 0 0 0 r. -.5 0 -10 .s 0 -2 200 131 0 0 0 0 0 -100 33 2 IG 50 -2 11 s.r. 32.& 0 0 197 11 

20303 " " '3 .21 0 3'3 E.O 10000 21. 7 80 1"10 180 150 -2 -10 0 0 0 2 -.5 0 -10 .2 0 0 -100 20 0 0 Cl 0 0 -100 1 1 lG 1'9 -2 5.2 -1.1 ,7.7 a 0 187 12 20201 t1 17 '5 .1' 0 0 "IOO 11000 27.'J 70 110 220 1to 5r. -10 0 0 0 8 -.5 0 -10 -.6 0 -"I ')DO 115 0 0 0 0 0 -100 1"10 11 11 7'l -2 150 17.1 13.2 0 0 18713 20201 11 13 17 .2S 0 0 "'l:iO 12000 25.2 no tE.Q 150 110 lO -30 0 0 0 s -.5 0 -10 -.2 0 -3 r.oo 1"'15 0 0 0 0 0 -100 GS 13 -10 5'1' -2 ltO 12.3 22.9 Cl 0 1Si"1.-. 20201 11 13 -23 .21 Cl Cl "'l'lO 11000 21.1 100 1"10 170 130 2'1 -20 0 0 0 1 -.s 0 -10 -.5 0 -?I -'500 '103 0 0 0 0 0 -100 51 CJ -a 11 -2 1'10 13. 7 30.7 0 Cl 18716 20201 t1" 1XI .22 0 603 "130 12000 21.1 70 130 110 lSIJ 19 -10 0 0 Cl 41 -.5 0 -10 -.5 0 0 -700 353 0 0 0 0 0 -100 50 s -11 33 -2 130 11.3 23.'J 0 0 18717 20201 " 13 -5 .21 0 0 2£.00 11000 31.1 180 2'0 5'JO 130 'l'J 20 0 0 0 1 -.5 0 -10 1.2 0 -"I ')00 lef> 0 0 0 a 0 -100 110 7 19 72 -2 130 17 u •• 'J 0 0 197 la 20201 11 10 -29 .21 Cl 0 23000 '800 36.7 330 G10 1200 24:0 , .. 50 0 0 Cl g 2.5 0 -10 3 0 -(. -eoo 550 0 0 0 0 0 -100 110 12 2EI 10'3 -2 110 1'-.5 i".3-t 0 0 18720 20201 H 3CJ -3!1 .32 0 855 5£.00 10000 33 220 380 MO 1~0 29 -10 0 0 0 {, -.s 0 -10 1.41 0 0 -&00 "'170 0 0 0 0 0 -100 120 g 9"1 5'1 -2 170 19.9 3.71 Cl Cl 18721 20200 " 10 ISO • 2'l 0 0 1'10 12000 31..1 100 180 130 120 3'J -20 0 0 0 ' -.s 0 -10 -.a 0 -s 1200 537 0 0 0 0 0 -100 120 13 -11 63 -2 210 20.5 'J.07 0 0 19722 20200 " 13 lOCI .23 0 0 "110 12000 22.5 80 11)1) '*' 120 20 -20 0 0 0 lE. -.5 0 -10 -.5 0 -2 ')00 S3., 0 0 0 0 0 -100 71;. 10 1'1 62 -2 220 19 17 .2 0 0 18723 20200 11 10 2i' .27 0 0 370 13000 30.3 go 1E.O 100 110 30 -10 0 0 0 13 -.s 0 -10 -.7 0 -s 000 S!l2 0 0 0 0 0 -100 7':B 10 12 63 -2 210 18.9 13.2 0 0 1872'4 20200 H 10 ~ .2 0 0 1000 CJOOO 31.C) 4170 200 110 
~· 19 -10 o· 0 0 8 -.5 0 -10 • 7 0 s -500 379 0 0 0 0 0 -100 80 ' 13 51 -2 1410 15.1 12.1 0 Cl 18726 20200 11" 3'50 .21 0 7'.KI 1'500 12000 23.1 2"10 170 170 210 2"1 -20 0 0 0 CJ -.5 0 -10 -.6 0 0 'JOO "'1431 0 0 0 0 0 -100 71 12 l8 5& -2 200 23 16 0 0 18727A 20200 " "IQ 51 • 16 0 Cl 2100 11000 21.8 230 170 200 200 23 30 0 0 0 8 -.s 0 -10 .e 0 -c: ")00 13& 0 0 0 0 0 -100 '.M 7 11 31 -c: 200 22.2 12 0 Cl 1972'78 20200 11 10 36 .18 0 0 2100 11001) 21.G 230 180 200 200 21 -10 0 0 0 G -.5 0 -10 -."I 0 -4! i'OO 11)1 0 0 0 0 0 -100 C.12 11 15 .... -2 200 22.1 11.& 0 Cl 18729 20~ H 13 180 .3' 0 0 380 7100 17 70 DO 130 170 20 so 0 0 0 3 -.5 0 -10 .8 0 -2 r.oo 398 0 0 0 0 0 -100 "'15 7 8 211 -2 uo CJ. 1 11.1 0 0 1872'3 20705 11 10 {,fJ .27 0 Cl "'l'lO 11000 20.e r.o 1zo 56 1E.O 12 30 0 0 0 3 -.5 0 -10 • 7' 0 -c: -1000 -«l<J 0 0 0 0 0 -100 51 12 9 38 -2 150 1£. 10.8 0 0 18730 20705 H 13 1300 .1 0 0 3E>O 8600 17.8 r.o 120 5'1 lli.O 13 -10 0 0 0 .. -.5 0 -10 ... 0 -2 )00 20, a 0 0 0 0 -100 38 ' -5 20 -2 81 7.9 10.'J 0 0 18731 207'05 " 10 -18 .51 0 Cl 2E.O &800 11.5 50 110 "° 1LO 10. -10 0 0 0 3 -.5 0 -z.o .5 0 -2 300 2'1 0 0 0 0 0 -100 37 5 ' 21 -2 511 G.. l U.7 0 0 1 B'i"32 20705 " 13 -HI .11 0 0 3(1() &700 1'.7 Ml 110 " 11'0 15 -20 0 0 0 .. -.5 0 -LO ... 0 -z soo 330 0 0 0 0 a -100 "15 8 8 2, -2 '" 15 u.e Cl 0 19733 20705 " , ... -tA .n 0 n ~?n tnnntl "·3 70 1)(1 71 u.o 2CJ 20 Cl 0 0 12 -.s 0 -10 .41 0 -2 -100 302 0 0 0 0 0 -100 31 e ' 21 -2 9' 11.5 CJ.7' ·a 0 
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MAP 10-18. LOCATION OF AREAS, with g1ac1a1 geology 

<modified from Wright, 1972). 
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Fig• 3 The second vertical derivative (SVD) of the 9ravity anomaly in 

the Little Fork exploration area. Solid dots represent 9ravity stations. 
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Figure 1-2. Example of actually £ound and idealized glacial dispersal curves. (Modified from 
Bolviken and Gleeson, 1979; after Shilts, 1976; and Strobel and Faure, 1987.) 
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DELICATE 

0-100 m ice transport. 
Primary crystal faces, pitted leaf 
surfaces & ragged leaf edges intact. 

IRREGULAR 
100-1000 m ice transport. 
Gross primary shape 
~nd pitted surface 
intact . 

ABRADED 

1000+ m ice transport. 
large primary leaf 
reduced to smaller 
flakes with polished 
surfaces . 

0 500 

Microns 

0 
Oo 
0 

0 

ROUNDED 

IRREGULAR 
Curled leaf variety. 

ABRADED 

~ Spindled leaf variety. 

1000+ m ice + stream transport. 
Polished equidimensional grains, 

Figure 1-4. Effects of glacial transport on gold particle size and shape . 
(Developed by Overburden Drilling Management Ltd.) 
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Figure 3-4. Sample prep flowsheet for Rotasonic samples. 
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Figure 3-6. Sample prep flowsheet for mud rotary samples. 

MULTIELEMENT ANALYSES 
AVAILABLE: 

Mud Rotary O.B. Sample 
(5-10 ft, S0-100 lbs) 

1. Sluice Concentrate 
Geochemistry 

2. Bedrock Lithology 

J. Gold Grain Count 
and Description 

4. HMC Mag Fraction 
Geochemiatry 

sluice cone. 
from overflow 

to mudpltl 

....,..F--_b_e_drock Interval 

......all( to analy llcal ""iii) 

===== ...... 

S. HMC Nonmag Fraction ...... l'--~~~-t 
C•och•miatry 

Analytical Lab 

+ 10 mesh 

1/2 spllt 

! 250 g 

•1100 um 
disposed 

-3.3 s.a. 

LIBRARY SAMPLES 
AVAILABLE: 

l. +10 Mesh Chips 
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+10 Mesh Thin Sections 
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Assay Pulps & Rejects 

J. -10 Mesh Store 
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6. HMC Mag Assay Pulp 

7. HMC Nonmag Store 

8. HMC Nonmag Assay Pulp 
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Figure 3- 7. Sample prep f lowsheet for air rotary samples. 

MULTIELEMENT ANALYSES 
AVAILABLE: 

1. Bedrock Lithology 
Bedrock Chemistry 

2. -6Jum Geochemistry 

Air Rotary O.B. Sample 
(5-10 ft., 50-100 lbs.) 

2000 g tor 
-83um aaaay 

Oven Dry, 
Plastic 

Sieve 

Split 1/ 8 apllt 

---------~ 

===== ...... 
.i.250 g 

3. Gold Grain Count 
and Description 

4. HMC Mag Fraction 
Ceoc:hemistry 

S. HHC Nonmag Fraction 
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mag.frac.lo 

analyllcal lab 
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disposed 
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mag atore 
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Analytical Lab r----------....--

LIBRARY SAMPLES 
AVAILABLE: 

l. Bedrock Store 
Assay Pulps & Rejects 

2. Permanent Store 
Skeleton Core Box 

3. -6Jum Assay Pulp 

4. Lab Store Sample 

5. HMC Light Fraction 

6. HMC Mag Assay Pulp 

7. HMC Nonmag Store 

8. HMC Nonmag Assay Pulp 
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FIGURE 4-8. GOLD PARTICLE SIZE VS. FREQUENCY DISTRIBUTION 
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Figure 4-9. Plot of gold assays (ppb) of Rotasonic drilling, all till samples, nonmag 
HMC fraction vs. -63 micron fraction of same interval. Calculated 
correlation coefficient equals .06. 
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Figure 4-10. Plot of gold assays (ppb) of Air rotary drilling, all till samples, nonmag 
HMC fraction vs. -63 micron fraction of same interval. Calculated 
correlation coefficient equals .25. 

Note: Nonmag HMC samples normalized to 27g/10kg, and 
-63um samples normalized to 2000g. 
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FIGURE 55-1: IDEALIZED GEOPHYSICAL PROFILES 
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FIGURE 55-2: BASAL TILL SAMPLING COOK AREA GEOPHYSICAL SURVEYS 

IS I 
I 
l - r-. 

} ~l P-2 

ll 

T63N 

R24W R23W 
If 

TEST OF REFLECTION SEISMIC METHOD AT 1985-1986 DRILL HOLES OB-212• 

TILL SE1SMIC VERTICAL PROFILE SITE S-1 • DRILLED SITE S-1 ® T62N 

VLF-EM AND MAGNETOMETER TRAVERSE T-1 ------ - --

VLF-EM MAGNETOMETER AND SEISMIC PROFILE P-1 

R21W R20W 

367 



~ 1t. ··-.-. ~ •••• ~.I I I ,1aI'III11 I a I I - ·~I - 11' 1111 ,_ 

FIGURE 55-3: SAL TILL SAMPLING LITTLE FOR REA EOP SI L SURVEYS 
T -- I 

11& .-: 
~ -- .... _.., 

.... 
- ' 

RAl/'l'I I 
11·1 -~ . I I \ • ::E ~ \• . ' . 

- ~--· ... 
1 . . I .. 

.. • .. . : .. 1 
~-== " ~ 

. . . . . 
f 

~ .. • • + •• . 4' • ~ _., ... ' . · .. ... ,. ... .· .. .. I .. • ! .. ,. . ; . I 
L!-.111... 
~ 

.. . .. i. 
"""-·-"'II • .. . . - .. . . 'J 

ONT ARI 0 
.. . ~. 

~~ I·~ . . .. .. ... .. 
"""' ' 

I A I II t t I •'I 8 I D t I I I I I I 

. .. ~ .. I' . . . · ... t::\:' • ~ ~ ~ .. . .. . . . . ·: · . . : . .. ~ ...... 

~ . . .. ~ . 't';"Qi ......... .. . . ., . 
L,,I • • .. : " ~ . 

"" 4 - . i-- . . . . ..,..... 
~ r'( 

0 ...... 
·. "+. :"' .. . .. .. \o', . ... __ .. t . , : T15 .. .. .. .. . ~-

! - .,_ ___ 
8N .. 

A . ~ .. .. "'· 
• ·..i; $.,. 

- . . _,. 
-~ ~ rl 1 .. 

....... 
.-:-. ~~'· ~ \' 

- .. r,, i "'t:I:' ... ~ )' ·~ 
J 

• . I , 'AF ~;,_ -~~ ( ~· s L A ~~ , t 
' < \ ~~ I • I I7 , . ·~ ' ! ,("' }-··':· ~~ "'+ .. ,,.... + • T15 .. . - -

·" ~·~---.. /r 
. . - ...... 

~:::;> ··~-.. .. .. .. •. J.)' - --.._ ...._ __ 
i.--

,...· ) 

c < S-22 .. .. .. 
......... 

.. 
~ : 

' if 

7N 

.. , ·/ - c( . . @S-20 . . 
(~) I 

l I 

' 
; ; 

0 R E T r ·.:s-2s 'l' 
'.,/ 

~' : . . . , . ,] 
', 

"'· l~ 
.,+ ( : 

-, 

! -.. " •s-23·, • ~T15 .. . ·S-26 l· : i ' 

6N 

! .. .. . · -~_.S-24f 
I .. - --
! II\. . . - -=-1~; . ~ 

I !;5-21 
I .... I .... I ' • 

T67N 

• 

R26W R25W 

R27W R26W R25W R24W R2~~W R22W 

TEST OF REFLECTION SEISMIC METHOD AT 1985-1986 DRILL HOLES • OB-105 

TILL SEISMIC VERTICAL PROFILE SITE • S-25 DRILLED SITE @ S-11 
368 ~-

.. 



T.64N. 

T.63N. 

FIGURE 55-4: GEOLOGIC FEATURES DEFINED BY GEOPHYSICS 
MIW~ESOTA DEPARTMENT OF 
NATURAL RESOURCES 
Division ol Minerals 

PROJECT 252 

• 
MV 

• 

ORR AREA 

BEDROCK GEOLOGY 

(Simplified) 

MS 

• 
• 

HV 

R.24W. R.23W. I - R.22W. 

LEGEND 

~S • A.'ClCHEA.'l METASEDDmiTS, DOM. HETAGRATIIACKES 
XV • ARCHEA.'l META\'OLCA.'HCS 
L • ARCHEA.'l l..AMPROPHYRE, A.JID RELATED ROCKS 

CU • ARCHEA.'l CRA.'lITIC ROCKS, TYPE UNCERTAIN 
VCC • ARCHE:AN VE'IUfiLION CRA.'lITIC COMPLEX (HERE m."DIVIDED) 

CD • A.~CHE.AN GRA.~ODIORITE 
C • HIDDLE PRECA.'iBRIA.'l DIXE, DOM. CABBRO 

Note: Siaplified froa Rlbbing Sheet (1970) & lnternatlonal Falls Sheet {1979) 
by HCS; codified in T63N-R23W & t63N-R24W froa new gravity data (see text). 

~ STRUCTURE DEFINED BY GEOPHYSICS 

~ STRUCTURES WHICH DISPLAY CHARACTERISTICS OF 

EPIGENETIC HYDROTHERMAL GOLD DEPOSITS 

369 

• HS 

• 

LI!'IDE~ PLUTO~ 

(SY~ITE) 

• 

R.21W. 

HS 

• 

VGC 

• 

cu 

GU • 

R.20W. 



1, 
-~ • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • 
• • • 
I 

I 

I 

• • • • • 
I 

• 

1400 

1350 . 
t 
z 
z 
0 1300 
..._ 
~ 
w 
_J 

w 
1250 

1200 
0 

FIGURE 55-5 
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VLF-EM P-1 S. 9/10 T63N-R20W 
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FIGURE 55-11 
MAGNETIC PROFILE P-2 E. SIDE S. 24 T64N-R21W 

+VLF-EM CROSSOVER 

:z :z 5 :z :z :z :z :z :z :z :z :z :z :z :z :z 
0 0 0 0 0 0 

:z :z :z 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 ;? C• 0 0 0 
N n v Ill IO ..... Q) 

0 0 0 0 

0 ~ ~ ~ ~ e ~ 
Ol 0 N ,.,., v "'' w ~ ~ ~ e ~ - - - - - - -- - - - - - - -

VLF-EM PROFILE P-2 E. SIDE S. 24 T64N-R21 W 

§ 
0 

0 

:z 
0 
0 

0 

-+- VERT IP 

-&- VERT Q 

+ VLF-EM CROSSOVER 

0 6 :z :z :z :z § z :z :z :z ~ :z 
0 0 0 0 0 0 0 

:z i5 :z 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 

N l'1 
0 0 0 0 0 0 

v II) ID ..... co Ol ~ - N ';! 
~ ~ ~ ~ e ~ ~ :! 11'1 ~ ~ 0 - -~ - - - - - -

SEISMIC PROFILE P-2 E. SIDE S. 24 T64N-R21 W 

:z: 
0 
0 
<'I 

~ 

-- SIJArACC 

-o- MOROCK 

I I I I I I I I I I I Ii I 

:z:z z:z :Z:Z"'":Z g g g g 0 0 0 0 
..,.,...,~Rg~g 
0 0 0 0 0 0 0 -

1
~FAULT 

' ' ' I I I I I 

z :z :z :z 
a 0 0 0 

::? 0 ~ 0 

~ ~ - ~ 

STATIONS 100 FT. INTERVAL 

ZONE~, 

I I I ' I ' z :z z 
0 0 0 

~ 0 0 
IO ~ 

&&&.••··-· 

a 
0 
~ 
.-

I 

:z: 
0 
0 

~ 

:z 
0 
0 
0 
N 

I ' 
5 
0 

~ 

I 

:z 
0 

8 
N 

' :z 
0 
0 
0 
N 



••••II• a••• a,• I JI J 11II1111111JJII,J11J1111111IJ11,1'\ 1111111 

~-

59450 

59400 

(/) 59350 
<t: 
::E 
~ 
<: 
(!) 59300 

59250 

FIGURE 55-12 
MAGNETIC PROFILE T-3 16500S-18800S 
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Table 30-1: Chronology of Events 

1. July 1, 1985 

2. October, 1985 

3. November 1985 

4. December, 1985 

5. April, 1986 

6. August, 1986 

7. October, 1986 

8. December, 1986 thru 
February, 1987 

9. March, 1987 

10. May to Oct., 1987 

11. October, 1987 

12. February, 1988 

Funding available. Geologist assigned to 
project. Detail design begins. Portable drill 
tested for possible niche. 

Drilling contract written and obtained in record 
time. 

Natural resource specialist hired. 

19-hole Rotasonic drilling program performed 
during 80-year record low temperatures. 

Gary Meyer completes report on glacial strati
graphy from 19 drill cores. 

Geochemical results are finally received from 19 
drill cores. Design of next phase of drilling 
can proceed. 

Second drilling contract written and sites in 
Orr area field checked. Gravity stations 
measured. Seismic work begins. 

28-hole Mud Rotary drilling program performed 
in Orr area. New drilling contract for reverse 
circulation written. 

Low bidder defaults on contract (for winter 
drill sites). Computer database work begins. 

New contractor drills 20 holes with Air Rotary 
method at newly chosen summer drill sites. 

Air Rotary samples shipped out of Hibbing for 
final processing and analysis. Final report 
work begins. 

Final assay results received. Computer 
reporting of final results begins. 

13. March to April, 1988 Final writing and drafting of report. 

DRILLING METHOD: 

CONTRACTOR/OPERATOR: 

DRILL RIG: 

SAMPLING DIAMETER: 

SAMPLE: 

REGIONS (TWO): 

NO. OF TOWNSHIPS: 

TOTAL DRILL HOLES (67): 

TOTAL FOOTAGE (7835.5): 

AVG (HOLE) DEPTH: 

CONTRACT COST: 

DATES DRILLED: 

SITE TIME: 

DRILLING TIME (APPROX): 

AVG DRILL RATE (APPROX): 

DOWN TIME (APPROX): 

O.B. SAMPLE QUALITY: 

LITHOLOGICAL LOGGING: 

SUCCESS TO BEDROCK: 

BEDROCK SAMPLE QUALITY: 

ANALYSES (TOTAL) 

HMC NONMAG (302): 

HMC MAG (131): 

-63 MICRON (310): 

BEDROCK (58): 

COBBLES (3): 

377 SLUICE BOX ( 2 7) : 

TABLE 30-2. SUMMARY OF DRILLING PROGRAMS 

ROTASONIC CORING 

Midwest/Northstar 

Sicard 6WD 

3 ~" 

Core 

Orr + Littlefork 

19 (9 + 10) 

19 (9 + 10) 

2065 (925.5 + 1139.5) 

109 (103 + 114) 

$35.50/ft 

Dec 1985 

14 days 

13 days 
(11 hr/day) 

14 ft/hr 

7% 

Excellent 

Excellent 

19 of 19 

Core, Excellent 
to Good 

120 (56 + 64) 

63 (32 + 31) 

222 (106 + 116) 

19 (9 + 10) 

2 

0 

MUD ROTARY 

M. Traut Wells 

TH-60 (& Simco) 

4" 

-~" chips (tricone 
bit, slurry) 

Orr 

9 

28 

3558.5 

127 

$10/ft 

Dec 1986/Jan-Feb 1987 

35 days 

32 days 
(10 hr/day) 

11 ft/hr 

10% 

Poor 

Very Difficult 

23 of 28 

Chips (and sand), 
Good to Poor 

128 

42 

0 

21 

l 

27 

AIR ROTARY 

Graves Well Drilling 

Schramm 

6" 

-~" chips (tricone 
bit, slurry) 

Littlefork 

10 

20 

2212 

111 

$20/ft 

May-Oct 1987 

106 days 

44 days 
(9 hr/day) 

6 ft/hr 

58% 

Good to Poor 

Good to Poor 

19 of 20 

Chips, Excellent 
to Poor 

54 

26 

97 

18 

0 

0 
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Table 30-4. Test of analytical variability, as reflected by a reference standard, S0-1 from 
CANMET, submitted as every 20th sample of -63 um assay pulps. The top line (V) 
lists the recommended values. Calculated precision adapted from Garret (1969). 
Sample S0-1 is a somewhat weathered Champlain Sea clay (C horizon) near Hull, 
Quebec. 

S.N. SI 
16812V STD 

S.N.. SI 
16812' STD 
16839 STD 
16867 STD 
16908 STD 
16930-. STD 
16963 STD 
16991 STD 
m)Cz. srn 
1706f STD 
17074> STD 
18760 STD 
18780 STD 
18800 STD 
18820 STD 
18840 STD 
18860 STD 
1aaao STD 

S-T-R 
S0-1 

S-T-R 
!iH 
S0-1 
$-1 
S0-1 
50-1 
S(J-1 
SCH 
00-1 

·so-1 
S0-1 
50-1 
S0-1 
50-1 
SO-! 
SJ-l 
00-1 
50-1 

Precision % 

CR PW FEi CO NI CU ZN 
160 890 6. 00 32 91 61 146 

v CR ... m co NI cu ZN 
1~ 210 870 6. 9 +\ 93 M 210 
150 220 840 6.4 42 95 JS 160 
1SO 220 900 6.S +\ 96 sa 160 
150 220 850 6.3 42 95 65 150 
1~ 230 850 6.S 42 96 64 160 
140 230 820 6.6 45 100 68 170 
150 250 900 6.8 46 110 69 160 
180 250 850 6.J 45 100 65 160 
150 230 750 6.4 43 97 3S 170 
150 220 870 S.8 45 100 67 180 
174 107 829 5.19 31 91 67 141 
186 117 871 5.57 31 91 69 143 
187 119 SSS 5.67 31 87 81 149 
114 117 897 5.69 31 95 79 161 
111 119 889 s. 91 31 10J 75 157 
122 125 953 5. 73 J9 135 81 165 
100 111 903 s. 39 37 125 77 !SJ -----------
ND 10 1 8 10 4 9 4 

AS SE Pl] AG CD SN SB TE y 
2 -1 -1 -0.5 -1 2 -1 -1 -1 
J -1 2 -o.s 1 2 -1 -1 -1 
J -1 3 -0.5 -1 2 -1 -1 -1 
J -1 2 -o.s 1 2 -1 -1 -1 
2 -1 2 -o.s 1 2 -1 -1 -1 
J -1 1 -o.s 1 2 -1 -1 -1 
7 -1 2 -o.s 1 2 -1 -1 1 
J -1 1 -0.5 1 2 -1 -1 -1 
J 1 4 -o.s 1 J 1 -1 1 
2 -1 4 -o.s 1 3 1 -1 1 

19 -s 7 -o.s -1 -10 1 -10 -10 
1 -5 7 -0.5 -1 -10 13 -10 -10 

21 -s 7 -o.s -1 -10 13 -10 -10 
-5 -5 -1 -o.s -1 -10 -5 -10 -10 
-5 -5 1 -o.s -1 -10 s -10 -10 
-5 -5 J -0.5 -1 -10 25 -10 -10 
-5 29 J 0.9 -1 -10 29 -10 -10 

ND ND ND ND ND ND ND ND ND 

PB 
21 

PB 
19 
18 
17 
18 
27 
18 
24 
26 
19 
23 
JS 
26 
JS 
11 
27 
51 
61 

BI u 
-1 2 
-1 2 
-1 2 
-1 1 
-1 2 
-1 1 
-1 2 
-1 2 
-1 2 
-1 2 
7 -10 

11 -10 
u -10 
11 -10 
17 -10 
5 -10 
3 -10 

21 ND ND 
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Table 30-5. Re-analysis of the -63um fraction of an actual Rainy lobe 
fine sand sample, Littlefork area, air rotary drilling. Ten separate 
20g subsamples were used for the gold assays, and ten 0.5g subsamples 
for total set of other elements. Calculated precision values are for 
the 95% confidence interval (adapted from Garret, 1973). 

S.N. 
18767 
18767R 
18767R 
18767R 
18767R 
·18767R 
18767R 
18767R 
18767R 
18767R 

Analytical 

AU 
1 
6 
2 
2 
2 

-1 
-1 
2 
1 

-1 

v 
87 
70 
74 
70 
68 
10 
70 
74 
70 
74 

CR MN 
39 423 
34 464 
34 458 
32· 452 
38 454 
38 454 
34 456 
38 454 
34 450 
34 454 

FE F~=' 
0 1. 91 
0 1. 92 
0 1.87 
0 1.86 
0 2.16 
0 1.87 
0 1.87 
0 1.92 
0 1.87 
0 1.87 

co 
9 

14 
12 
12 
12 
12 
12 
12 
12 
12 

NI 
17 
32 
26 
26 
40 
26 
24 
26 
30 
26 

CU ZN 
19 29 
20 4-0 
18 4..\ 

18 40 
18 38 
18 42 
18 38 
18 40 
18 36 
18 4-0 

AS 
9 

10 
14 
-5 
12 
22 
20 
20 
14 
14 

SE 
-5 
-5 
-5 
-5 
-5 
-5 
-s 
-5 
-5 
-5 

MO fS 
J --0 .. 5 
2 -0.5 
2 -0.S 
2 -0.5 
4 0.6 
2 -0.5 
2 -o.s 
2 -0.5 
2 -0.5 
2 -0.5 

CD SN 
-1 199 
-1 -10 
-1 -10 
-1 -10 
-1 -10 
-1 -10 
-1 -10 
-1 -10 
-1 -10 
-1 -10 

SB TE W 
-5 -10 -10 
-5 -10 -10 
-5 -10 -10 
-5 -10 -10 
-s -10 -10 
-5 -10 -10 
-s -10 -10 
-5 -10 -10 
-5 -10 -10 
-5 -10 -10 

PB 
15 
18 
14 
20 
18 
18 
12 
10 
8 

10 

BI U 
J -10 
3 -10 
J -10 
J -10 
3 -10 
5 -10 
s -10 
3 -10 
s -10 
3 -10 

" II Precision %: 244 ND 5 12 ND 15 ND 27 3 14 51 ND 67 ND ND ND ND ND ND 21 ND ND 

" II ,, 
"' 
" ti- w 

~ 

- CD ,,---------------

-
"' , -" " --.. .. .. -.. 
,, ,. 
If -PW .. , 

Table 30-6. Test of total variability as reflected by 19 pairs of 
separate splits of Rotasonic samples. Calculated precision values are 
for the 95% confidence interval (adapted from Garret, 1973). 

S.N. Ill Y CR l'N fE1. 
16941 1 130 80 660 J. 5 
13830R -1 130 19 550 J. 0 
17051 1 140 89 660 J.7 
1JBJ1R -1 140 91 570 J. 2 
17055 6 65 67 390 2. 4 
13832R -1 71 71 410 2.5 
16911 -l 140 92 5SO J. 6 
138JJR 2 14-0 90 480 J. 2 
17067 1 170 89 630 3.9 
13834R -1 150 100 580 3.6 
17073 2 87 97 470 3.2 
138JSR -1 99 110 S30 3. 4 
17()()<3 -1 78 130 470 3.3 
17010 -1 75 220 520 4.1 
16962 1 80 120 410 2.9 
!J837R -1 SJ 120 520 J. 3 
16900 -1 180 100 670 4. J 
13B38R -1 190 UO 590 3. 9 
16999 7 UO HO 600 4. J 
!3839R -1 120 130 280 4. 3 
16813 1 88 86 soo J.J 
13840R 8 97 92 520 J. 4 
16824 1 49 58 320 1. 8 
13841R -1 52 63 ~ 2.0 
16865 2 62 170 600 3. 7 
13M2ff -l 92 180 SJO J. 3 
17031 1 150 120 760 5. 4 
13844R 1 130 180 790 5. 6 
16853 1 76 120 450 J.1 
13845R -1 92 130 400 3.1 
16884 -1 71 120 510 J. 0 
13846R -1 71 110 430 2. 7 
1701& -1 52 120 400 2.J 
13847R -1 62 110 320 2.1 
16874 1 uo 190 500 4.1 
13848R -1 120 210 530 4.4 
16835 -1 150 200 700 5.5 
1JM9R -1 1ao 210 no &.2 

Ill NI 
20 37 
17 33 
21 40 
18 38 
15 22 
15 24 
20 39 
17 36 
22 45 
20 42 
20 36 
22 41 
22 40 
23 53 
21 37 
22 39 
25 48 
21 47 
26 47 
23 47 
17 36 
18 38 
u 19 
13 21 
24 S7 
23 58 
36 64 
JI 10 
19 36 
18 38 
21 39 
17 36 
20 43 
16 38 
28 67 
29 74 
36 69 
41 82 

QJ ZN 
24 88 
22 79 
25 92 
26 90 
12 30 
17 JI 
23 82 
2J Bl 
28 100 
28 100 
20 60 
28 65 

" 270 
5J 92 
21 44 
23 11;7 

31 110 
JO 100 
47 140 
52 170 
24 72 
25 77 
12 33 
13 JI 
33 62 
32 62 
54 130 
63 160 
29 51 
31 55 
26 46 
29 43 
28 42 
24 39 
64 320 
80 400 
75 200 
91 2~ 

M ~ ~ ~ ~ ~ ~ ~ W ~ fil U 
g -1 4 -o.s -1 1 -1 -1 -1 16 -1 J 
g 2 3 -0.5 1 8 -1 -1 1 1J -1 J 
6 -1 J -0.5 -1 2 -1 -1 -1 15 -1 J 
9 -1 J -0.5 -1 1 -1 -1 1 14 -1 3 
2 -1 1 -o.s -1 -1 -1 -1 2 11 -1 -1 
7 -! 1 -o.s -1 2 -1 -1 2 7 -1 -1 
s -1 4 -(). s 1 2 1 -1 1 18 -1 J 
5 -1 3--0.5 -1 1 -1 -1 -1 12 -1 J 
1 1 S --0.S 1 J -1 -1 -1 3 -1 -1 
1 -1 J --0.5 -1 2 -1 -1 1 16 -1 3 
3 -1 5 -o.s 1 2 1 -1 5 18 -1 J 
3 -1 2 --0.5 -1 1 -1 -1 5 14 -1 2 
4 -1 12 --0.5 1 2 -1 -1 J 15 -1 -1 
4 1 30 --0.S -1 2 -1 -1 J 19 -1 -1 
3 -1 2 --0.S -1 1 -1 -1 5 11 -1 -1 
3 -1 1 --0.5 -1 1 -1 -1 J 9 -1 -1 

11 J 4 --0.5 1 2 -1 -1 1 17 -1 J 
9 1 5 -0.5 -1 2 -1 -1 1 15 -1 3 
J 2 4 --0. s -1 2 1 -1 3 22 -1 4 
5 -1 7 -0.5 -1 2 -1 -1 2 14 -1 3 
5 -1 2--0.5 -1 1 -1 -1 -1 15 -1 2 
5 -1 J -0.5 -1 5 -1 -1 -1 12 -1 2 
1 -1 2 --0. 5 -1 -1 -1 -1 3 13 -1 -1 
2 -1 1 -o.s -1 9 -1 ·-1 3 9 -1 -1 
2 -1 2--0.s -1 -1 -1 -1 -1 14 -1 1 
2 -1 1 -o.s -1 11 -1 -1 1 9 -1 -1 
1 -1 J --0. s -1 2 -1 -1 6 18 -1 2 
2 -1 4 -o. 5 1 12 -1 -1 5 18 -1 1 
J -1 6--0.5 -1 1 -1 -1 2 12 -1 -1 
2 -1 6 -o. 5 -1 9 -1 -1 4 12 -1 -1 
1 -1 ~1 --0.S -1 1 -1 -1 -1 18 -1 1 
l -1 1 -o.s -1 9 -1 -1 -1 14 -1 -1 
J -1 2-0.S -1 1 -1 -1 -1 20 -1 -1 
2 -1 2 -0.5 1 -1 -1 -1 1 iJ -1 -1 
4 1 12 -0.5 1 2 -1 -1 1 14 -1 -1 
5 -1 14 -o.s 1 2 -1 -1 5 10 -1 -1 
2 -1 s -o. 5 1 2 -1 -1 2 15 -1 2 
l -1 4 -0.5 i 2 -1 -1 2 u -1 2 

Precision %: 187 ND 4 ND ND ND 4 7 4 52 ND NONO ND ND ND ND ND 28 ND ND 
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Table 40-7 A. Summary averages of gold grains and HMC magnetic and nonmagnetic sample fraction 
weights. The data is sorted by area, by drift type, and by drilling method. 

lf'C FEED I OOLD GOLD GRAINS MNIA6 HMC (6) ~ ~ HMC 
I SA WT (KG) GRAINS PER 10 KG WT (6) PER 10 KS WT (6) 

BY AREA: 
L. F. -R. L. TILL 39 391.8 19 .48 1579.2 40 389 .. 5 
ORR-R. L. TILL 89 908.4 58 .64 3615.8 40 839.S 
BOTH AREAS-R. L. TILL 128 1300.2 77 .60 5195.0 40 1229.0 
L. F. -DM. L. TILL 26 380.2 s .13 206.2 5 61.2 
ORR-DM. L. TILL 7 89.3 0 0 47.2 5 15.8 

BY DRIFT TYPE: 
ORR-R. L. TILL 89 908.4 sa .64 3615.8 40 839.5 
ORR-R.L. 6RAVE1. 11 109.4 4 .37 296.8 27 98.9 
ORR-R.L. ~ 41 484.5 6 .12 1305.9 27 347.9 
L. F. -R. L. TILL 39 391.8 19 1148 " 1579.2 40 389.5 
L.F.-R.L. SRAVEL 24 344.6 22 .64 1966.1 57 417.8 
L. F. -R. L. SAND 19 173.7 8 .46 1095.0 63 259.2 

BY DRILLING METfllD: 
ORR-R.L. TILL-SONIC 32 345.1 20 .58 1092.6 32 265.3 
ORR-R.L. TILL-MUD 57 563.3 38 .67 2523.2 45 574.2 
L.F.-R.L. TILL-~IC 10 113.2 4 .35 363.J 32 73.9 
L.F.-R.L. TILL-AIR 29 278.6 15 .54 1215.9 44 315.6 

LEGEND: 
====•:u:a 

1> ALL ASSAY RESULTS IN PPM <UNLESS INDICATED> 
2> SEE TABLE OF ANALYTICAL METHODS 
3) 
4) 
5) 
6) 
7) 
8) 
9> 

10) 
11) 

12) 
13) 
14) 
15) 

245 -
(32/39) -
L.F. -
R. L. -
OM. L. -
TILL -
GRAVEL -
SAND -
SONIC -
MUD -
AIR -
ZN2 -
EXCLUDED -

ARITHMETIC AVERAGE CDATA NOT NORMALIZED> 
'<• SA. > DETECTION LIMIT I TOTAL .. SA. INCLUDED> 
LITTLEFORK 
RAINY LOBE 
DES MOINES LOBE 
(ROTASONIC> TILL SAMPLES & CMUD & AIR ROTARY> TILL + GRAVELLY SAND SAMPLES 
INCLUDES MGR,CGR,VCGR SAND & GRAVEL 
INCLUDES FGR SAND,SILTY SAND,SILT & CLAY 
ROTASONIC CORE DRILLING 
MUD ROTARY DRILLING CNO -63 um OR DM.L. ASSAYS, +10M SCALPED AT DRILLSITE> 
AIR ROTARY DRILLING <-63 um ASSAYS EXCLUDED, NO DM.L. ASSAYS> 
ZINC ANALYZED BT DCP METHOD 
120,00 PPB AU IN SA. # 16887, CNONMAG HMC> 

1100 PPB AU IN SA. # 16891, C-63 un1) 
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(6) MAG 

PER 10 KG 

10 
9 

9.S 
2 
2 

9 
9 
7 

10 
12 
15 

8 
10 
7 

11 
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Table 40-8. Sieve analysis of magnetite removed from a 16.5 lb. split from 
sample #18727C, drillers mudpit. This material was lost from our mud 
rotary sample collection system from hole OB-20200, 71-117 feet. 

Held On Weight Weight Cum 
(Microns) (g) (%) (%) Remarks 

1,700 1.1 5.0 5.0 magnetite & quartz, visible 
steel particles 

1,180 .4 1.8 6.8 magnetite & quartz, visible 
steel particles 

600 1. 7 7.7 14.5 magnetite & quartz, visible 
steel particles 

300 3.1 14.1 28.6 magnetite & quartz particles 

150 7.0 31. 8 60.4 liberated magnetite 

53 6.7 30.5 90.9 liberated magnetite 

Pan 2.0 9.1 100.0 liberated magnetite --
22.0 100.0 

382 
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Table 43-1 • This table shows the variation in mineralogy of selected Rainy 
Lobe till samples. The samples are in two groups, the sink and float 
products of 3.3 S.G. heavy liquid separation of the shaking table 
concentrate. 

CHLORITE GOETHITE 

I 

QUARTZ 

/ 

/' 
/ 

/ 

ZIRCON 

' 

FELDSPAR 

/ 

/ 
/ 

/ 

PYROXENE ILMENITE 

\ \ 
\ 
\ 

GARNET 

/ 
/ I 

I 
I \ 

I 
I 
I 

/' 

' ' '\ / 

\ 
\ 

1-------,,,,--. 1-----/ 
\ 
I 

\ 
I 

I 
I 

I 

\ 
\ 

\ 

\ 
\ 

I 
I 

\ 
\ 

' 

' 

\ 

/ 
/ 

/ 
/ 

' " ' 
/ 

/ 
/ 

\ 
'\ 

\ 

I 
I 

I 

\ 
\ 

I 
I 
I 
\ 

I 
I 
I 

\ 
\ 

\ 
\ 
\ 

\ 
\ 
\ 

\ 
\ 
\ 

I 
I 

I 

I 
I 

I 

\ 

I 
I 

I 

I 
/ 

/ 

I 
I 

I 
I 
\ 
I 

--l 

/ 

/ 
/ 

/ 

\ 

\ 
\ 

I 

\ 
\ 

\ 
\ 

\ 
I 

I 
I 

\ 
\ 

\ 

/ 
/ 

/ 
/• 

\ 

I 
I 

/ 

'\ 
'\ 

'\ 

I 
I 

I 
I 
I 

/ 
/ 

/ 
/ 
' ....... 

' 
\ 
\ 

.; I 
oo 

i' 
I 
I 
I 

/ 

i-----/ 
I 

I 

I 
I 

\ 
\ 
\ 

I 
I 

I 

/ 
/ 

/ 

~I 
00 

jl 

\ 
\ 

I 

/ 
/ 

I 
I 

\ 
\ 
I 

/ 

' ' ' ' 
I 

I 
I 

' ' ' ' ' 

I 
ol 
00 

"jl 

0 

" 0 

0 
z 

~I 
oo 
j"I 

I 

\ 

I 
I 
I 
I 
I 
I 

I 
I 

I 

\ 
\ 
\ 
I 
I 
I 

/ 
/ 

,,"' 

I 
ol 
00 

I I 

/ 
/' 

I I 
80 

ti 

/ 

\ 

/ 
/' 

\ 

i 
I 
I 
I 
I 
I 
I 
\ 

\ 

I I 
80 

11 

\ 
\ 

/ 
/ 

/ 

\ 

, 

\ 

I 

\ 
\ 

\ 
\ 

/ 
I 

I 

I 
J 

I 
I 

I 
I 
\ 

I 
I 
I 
...... 

I 
I 
I 

I 
I 
I 

~I 
oo 
j1 

...... 
....... 

...... 
...... 

" 
0 
0 

0 
:z 

~I 
oo 

11 

I 

/ 
/ 

I 

'\ 
\ 

\ 

// 

\ 
\ 
\ 
\ 

I 
I 

I 

\ 
\ 

\ 
I 

I 
I 

PYRITE 

\ 
\ 

\ 

I 
I 

I 

' \ 

I 
I 
I 

'\ 

I 
I 

I 
I 

' I 
I 
I 

\ 

/ 
/ 

/ 
/ 

\ 

" " 

\ 

/ 

" 

'\ 
\. 

/ 
I 

I 

' " ' 

NOTE: 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 looking across rows. 
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Minerals in 
Reio tive Abundance oi~~ 

Quartz, Zircon 202 
Feldspar, Ilmenite 
Garnet - - -- ------ -

Goethite 209 

-------------
Amphibple 
Pyroxene 

207 
- -- - - - -------

Mica, Chlori te 
Feldspar 
Pyrite 

Garnet 

Amphibole 

Side rite 

20801 

20601 

20100 

Quortz,Zircon 202 
Feldspar 
Garnet 

Amphibole 
Feld spar 

Mica 

Pyroxene 

Mica 
Chforite 
Pyrite 

209 

207 

20801 



w.~•'"'"f'1fJ'f1J!. ,.. ,. ,. " - .. • - - • - 1t .,. • • • •. " - •.•. " • •. • - ,. • • • •. • • • • • •· - ·'·;-·:~.;'i
0 

Table 43-2. Bedrock group correlation to Rainy lobe till samples nonmag HMC assays. 

HMC 
Nonmag 

Bedrock No. "Till" 
Grou.e._ DH's Assays AU CR MN FE% co NI cu ZN AS - - - - - - - -

SC 1 4 112 238 7950 28 590 363 365 135 23 
MV 9 18 287 682 8578 25 231 243 262 156 108 
MS 19 39 87 349 10095 21 186 228 312 146 27 
LP 4 13 16 219 3915 15 73 107 192 158 6.3 
GR 3 7 49 241 12471 23 189 263 203 127 17 
DA 1 7 227 1099 13143 25 113 149 78 149 28 
QB 8 7 607 313 3589 26 336 364 373 150 72 
MG 4 8 260 330 1303 25 220 233 134 126 68 
GP 11 17 165 451 3496 25 171 183 162 132 84 
GM 4 7 60 307 5495 23 193 204 216 154 41 

Legend 

1. Gold assays in ppb. Other elements ppm. 
2. Only the Rainy lobe till samples (and gravelly sand of mud rotary drilling) were 

included in these estimates. 
3. The bedrock was grouped into the following categories: 

Orr Area 
SC = garnet-biotite schist 
MV = metavolcanics 
MS = metasediments 
LP = Linden Pluton 
GR = granodiorite 
DA = dacite 

Littlefork Area 
QB = quartz-biotite schist 
MG = metagraywacke 
GP = gneiss, paragneiss, and schist-rich migmatite 
GM = granite-rich migmatite, tonalite, and pegmatite 

SE MO AG SB BA HF w PB TH u 
- - - -- -

8 20 .3 .75 3075 77 171 60 160 22 

14 6 .5 2.2 422 49 254 77 108 13 

10 7 .3 .60 523 39 301 62 96 11 

12 4 .3 .65 877 63 5.5 19 48 9.7 

6 5 .6 .29 407 37 12 45 99 11 

11 8 .3 1 486 81 17 49 250 22 

7 12 1 .37 361 96 85 33 269 64 

6 5 .8 .66 90 74 77 27 91 20 

7 4 .6 .75 463 115 41 25 192 25 

7 5 .4 .41 150 102 100 23 144 20 
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Weight of 
Nonmag HMC 
(grams per 

ZN2 AG2 ~ of feed) -
0 0 1.5 
0 0 3.78 

.375 .06 2.91 
0 0 12.5 
0 0 3.23 
0 0 1.69 

28.3 3.3 3.87 
73.6 2.9 7.05 

28 3.2 3.35 
23 .1 2.6 2.89 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

A. 

B. 

Table 43-3. Comparison of Two Sample Fractions 

HMC vs. 

Heavy liquid (3.3 SG) excludes most 1. 
Middling particles & rock frags, so 
result is dominantly MONOMINERAL 
PARTICLES. 
Every HMC Flowsheet produces a 2. 
different CONCENTRATION RATIO. 
Concentration ratio 300 to 1500 
(should be normalized to some value 
such as 1000) • 
# of gold grains is more important 3. 
than the assay. 

8 kg sample of till shown by Stu 4. 
Averill to be adequate size for 
reproducible results for gold: 
contains 10 particles if in dispersal 
train - reproducible. 
Gold particles are classified to 5. 
estimate (ex. delicate) transport 
distance. 
Indicator and/or pathfinder heavy 6. 
minerals helpful (ex. Aspy or 
supergene indicators native Cu & 
pyromorphite) 
Magnetic fraction is available 7. 
and can be helpful. 

-63 Micron (250 mesh Tyler) 
Screened Fraction 

For Rainy Lobe this is a 
concentration process, since 
+33% gold grains will be in 
6% of wt. 
Difficult to distinguish 
nugget effect vs. multiple 
gold grains. 

Large number of particles improves 
subsample assay statistics. But 
gold grains do not break down like 
silicate particles, into expotentially 
greater number of particles. 
Streaks of gold can occur on 
hard silicate particles by 
abrasion of soft gold. 

Heterogenous tills may not be 
well represented by typical 
sample weights used. 
Au content in till does not 
appear to be as homogeneous 
vertically as HMC. 

If oxidation has occurred, clays 
and hydrous iron oxides should 
"fix" cations such as CU, Pb, Zn. 

Claims (ODM) ore grade estimate is 8. 
possible. 

Rainy Lobe Till with a relatively 9. 

If pre-glacial weathering: Secondary 
Gold in Regolith or Gossan or Cretaceous 
or Pre~Wisconsin oxidized (old) tills 
should be identified with this fraction. 
Lower cost, but results indirect. 

low silt and clay content should 
work well for HMC gold recovery. 
low silt and clay content should 
work well for HMC gold recovery. 
Probable gold grain loss if: 10. 
occluded in silicates or quartz, 
native gold flakes 25 micron diameter. 

11. 

Potential for larger dispersal target? 
Finland and works well there for 
base metals. 
Used exclusively by Geol. Survey 
Finland and works well there for 
base metals. 

Both Fractions 

permit +!OM clasts and chips to be examined visually to interpret local bedrock 
types and ore types. Example Zn as Sph in banded massive sulfides vs in veins; 
Au as stratiform vs vein. 

drill bit can grind up pebbles to liberate Au or other elements into HMC or -63 
-63 um. 
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Table 55-1: 1986 SEISMIC DEPTHS COMPARED WITH 1985-1986 DRILL DEPTHS 

SITE LOCATION SEISMIC DEPTHS DRILL DEPTHS 

BEDROCK GLACIAL BEDROCK GLACIAL 

- FT. 08-107 NEl/4-SEl/4, S. 29, T68N-R24W 

NW1/4-NE114, S. 16, T69N-R24W 

140 FT. - FT. 142 FT. 

08-108 106 - 131.5 

08-109 

OB-110 

08-202 

08-206 

08-207 

OB-209 

pe-210 

OB-211 

SE1/4-SE1/4, S. 16, T69N-R23W 

NW1/4-SE1/4, S. 12, T68N-R24W 

SEl/4-SWl/4, S. 16, T63N-R23W 

SWl/4-SWl/4, S. 22, T63N-R21W 

NE1/4-NE114, S. 16, T62N-R21W 

NE1/4-SE1/4, S. 16, T63N-R20W 

SW1/4-SE114, S. 25, T64N-R21W 

NW1/4-SE114, S. 22, T64N-R20W 

64 

52 37 

87 64 

103 45 

102 86 

104 73 

48 

54 

Table 55-2: COOK AREA SEISMIC GLACIAL TILL PROFILES 

SITE 

S-1 

s-2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-8 

S-9 

s-10 

LOCATION 

E1/16 COR~ SE1/4, S. 35 T63N-R22W 

El/16 COR. SE114, S. 9 T63N-R22W 

£1/16 COR. 5£114, S. 29 T63N-R22W 

NW1/4-SW1/4, S. 36 T63N-R23W 

NE1/4-NE114, S. 27 T63N-R23W 

SW1/4-NE1/4, S. 32 T63N-R23W 

SWl/4 1 S.32 T63N-R23W 

£1116 COR. SWl/4, S. 12 T63N-R24W 

SW114-NW114, S. 32 T63N-R24W 

NW1/4-NE1/4, S. 18 T63N-R24W 

SEISMIC DEPTHS 

BEDROCK 

80 FT. 

119 

183 

138 

101 

143 

140 

178 

160 

155 

GLACIAL 

- FT. 

88 

150 

90 

61 

112 

115 

115 

111 

• Hole bottoaed at 146 £eet in glacial dri£t. 

Table 55-3: LITTLE FORK AREA SEISMIC GLACIAL TILL PROFILES 

SITE 

S-11 

S-12 

S-13 

S-14 

S-15 

S-16 

S-17 

S-18 

S-19 

S-20 

s-21 

s-22 

S-23 

S-24 

S-25 

LOCATION 

CENTER S. 10 T69N-R23W 

NW1/4-NW1J4, S. 36 T69N-R23W 

El/16 COR. SE114. S. 9 T6SN-R24W 

CENTER NW1/4, S. 2 T68N-R25W 

W1/16 COR. SW114, S. 30 T69N-R25W 

Sl/16 CCR. SE114, S. 3 T68N-R26W 

NWl/4-NEl/4, S. 23 T68N-R26W 

NW COR., S. 8 T68N-R26W 

51/16 COR. SW114, S. 19 T68N-R26W 

E1/4 COR., S. 36 T157N-R25W 

SW COR., S. 36 T156N-R25W 

Sl/4 COR., S. 27 T157N-R25W 

SEISMIC DEPTHS 

BEDROCK GLACIAL 

122 FT. - FT. 

31-51 

4-6 

75 

115 

183 

37-41 

165 

100 

162 

92 

203 

66 

80 

145 

137 

Wl/16 CCR. NW114, S. 15 T156N-R25W 85 

SW1/4-SE114, S. 27 T156N-R25W 123 

Sl/16 COR. SE114, S. 5 T156N-R25W 170 

103 

144 

S-26 Sl/16 COR. SW1/4, S. 17 T156N-R25W 82 

45 

52 

122.S 

108 

108 

105 

48 

56 

37.5 

69.5 

37 

70.5 

52 

AVERAGE ERROR 

DRILL DEPTHS 

BEDROCK GLACIAL 

- FT. - FT. 

121 

167 41 

-· 40 

DRILL DEPTHS 

BEDROCK GLACIAL 

134 FT. 113 FT. 

56.5 56 

78.S 62 

95 99 

177 117 

135.5 

92 98 

190 

+174 

136.S 

145 

102 

119 

PERCENT DIFFERENCE 

BEDROCK GLACIAL 

1.45' - " 

19.4lle 

29.7" 

1.3" 

29.0'C 7.9" 

4.67' 21.6" 

S.6'C 22.0" 

1.0'C 40.4" 

3.6" 

9.4" 18.6" 

PERCENT DIFFERENCE 

BEDROCK 

1.7" 

6.6" 

PERCENT DIFFERENCE 

BEDROCK GLACIAL 

9 " - " 
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• Drill •it• i• £ar enough away £roa eeiaaic site to account £or d1££erence. 
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