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

OVERBURDEN DRILLING MANAGEMENT LIMITED - LABORATORY SAMPLE LOG 

ABBREVIATIONS 

CLAST1 

SIZE OF 
as 
Pa 
Ca 
BL1 
BKa 

CLAST1 
GRANULES 
PEBBLES 
COBBLES 
BOULDER CHIPS 
BEDROCK CHIPS 

X CLAST 
VIS 
GR 
LS 
OT 
TR 
NA 

MATIUlh 
S/U 
SD 
ST 
CV 

COMPOS IT I ON 
VOLCANICS AND SEDIMENTS 
GRANITICS 
LIMESTONE 
OTHER LITHOLOGIES CREFER TO 
ONLY TRACE PRESENT 
NOT APPLICABLE 

SORTED OR UNSORTED 
SAND I Y YES FRACTION 
SILT I N FRACTION NOT 
CLAY 

FOOTNOTES 

PRESENT 
PRESENT 

BELO~Jl 

F; 
11; 
C: 

FINE 
MEDIUM 
COARSE 

COL.OR, 
Ba 
GY1 
GB1 
GNa 
GOa 
BN1 
B1<1 
OC1 
PK1 
OE1 

BEIGE 
GR.EV 
GREY BEIGE 
GREEN 
GREY GREEN 
BROWN 
BLACK 
OCHRE 
PINK 
ORANGE 

DESCRIPTION a 

BLD1 
BDKa 

BOULDER 
BEDROCK 

CHIPS 
CHIPS 

NUMBER OF GRAINS1 
T1 NUMBER FOUND ON SHAKING TABLE 
P: NUMBER FOUND AFTER PANNING 

THICKNESS1 
C: CALCULATED THICKNESS OF GRAIN 
M1 ACTUAL MEASURED THICKNESS OF GRAIN 

fmllllTES1 

A IIIITIY !UY ll.tl'S PRE5DIT 

I 5!01111 !UY LIJl'S PRrS£HT 

C Cll&ltNICS PR£SOO 

I SNfU HIIH.Y OXIDIZED 

Appendix 8-0B. Abbreviations used in 

graphic lithology logs. 

AMOUNT AMT 
ANGULAR ANG 
APPARENTLY APAR 
BLACK BLK 
CALCAREOUS CALC 
COARSE-GRAINED CGR 
COBBLES COBS 
CONTAMINATION CONT 
CRYSTALLINE XYLINE 
DESCRIPTION DESC 
FEET FT 
FINE-GRAINED FGR 
GRANULES GNL 
GRAVEL GVL 
GREEN GRN 

~ 

HEAVY MINERAL CONCENTRATE HMC 
HOMOGENEOUS HOMOG 
INCH IN 
INCLUDING INCL 
LAMINAE LAM 
LIMESTONE AND/OR 

DOLOMITE AND/OR 
WHITE CHERT LS 

LITHOLOGY LITH 
MEDIUM-GRAINED MGR 
METASEDIMENT MS 
METAVOLCANIC MV 
MINOR MR 
MODERATE(LY) MOD 
OCCASIONAL ace 
OXIDIZED ox 
PEBBLES PEBS 
PROBABLE(LY) PROB 
REDUCED REDU 
ROCK RX 
ROUNDED RND 
SAMPLE NUMBER SN 
SECONDARY SEC 
SEDIMENT SED 
SEVERAL SEV 
SHALE SH 
SILT CLAY FRACTION 

SAMPLE INTERVAL S/C 
SLIGHTLY SL 
SMALL SM 
SUB ROUNDED SUBRN 
SUB ANGULAR SUBAN 
TRANSITION TRANS 
UNOXIDIZED UNOX 
VERY V 
VOLCANIC VOLC 
WITH W/

1 

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

LEGEND 

ST = Sample interval length (feet> 
D = Drilling method for this hole: 

S ::; Rotasonic 
M = Mud Rotary 
A = Air Rotary 

G = Area name: L = Little Fork 
0 = Orr 

FORTY = Forty acre location, i.e. SE 1/4-NW1/4 
LEGAL DESC = Section-Township(N)-Range<W> 
COUNTYz 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 DOM in 

Heavy Mineral Concentrate 
WT (g) HMC FEED - Feed weight (grams) for heavy 

mineral concentrate sample 
WT (g) +10 FEED = Weight (grams) of +10 mesh in feed 

. weight 
WT (g) NONMAG - Weight (grams) of nonmagnetic 

heavy mineral cone from teed 
WT (g) MAG - Weight (grams> of magnetic heavy 

mineral cone from feed 
WT (g) -63uM = Weight (grams> of -63 micron screen 

frac:tion 
WT (g) -63 FEED = Weight <grams) of fe8d for -63 

micron screening 
WT 'l. -63uM = Wt1■ -63 micron fraction, dry screen 

from feed 
WT '1/. +10 = Wt% +10 mesh fraction from HMC flowsheet 
WT¾ SAND = Wt% by difference of -63um and +10 mesh 

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 on 
this samplt:: 

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

Sample Number Suffix (example 18808R> 
R = Replicate split of &ame sample number 
S = An analytical standard sample2 Lab result 
V = An analytical standard sample: certified 

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

to contain silty-clay lumps 
A or B Two 5eparate samples if extremsly largeg 

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

IDENTIFICATION 

DNR Drill Hole Number OB-101 

Drilling Completion Date __1_2~/_1_9/~8_5____ 

LOCATION (see map at right) 

S-T-R SW!-SE¼-16-157N-25W 

County Koochiching 

Quadrangle Lindford 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1141 ft. 

Total Depth 135 ft. 

Elevation, Top of 
Precambrian Bedrock 1015 ft. 

Drilling Method Rotasonic 

Sample Diameter 3.5 inch 

Sample Collection 
Method Core: Sleeved & Boxed 

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

Interval Interpre
Feet tation 

0-3 Organic Sediments 
3-125 Des Moines Lobe 

Gl. Drift 
125-126 Rainy Lobe 

Gl. Drift 
126-135 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 
Geochem 
Samples 

H = Thin Section 
I= (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

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 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 
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TABLE +10 TAll.E 
SPLIT OUPS FE£D 

TAll.E 
coc 

coc."· I. 
LIGHTS TOTAL 

~ 
NA6 HAG 

M), 

Y.6, 
CAlC 
PPB 

SIZE 1 

VIS 6R LS OT 

16933 17.9 1.7 16.2 99.6 88.2 11.4 9.1 2.3 0 NA p 50 40 10 NA 
-938CP 19.3 1.4 17.9 91,8 80,4 11,4 6.3 5.1 0 NA p 60 20 20 NA 
-94-0CP 12.6 1.4 11.2 100,6 Bo. 4 14,2 11.2 3.0 0 NA p 50 40 10 NA 

-941 7.1 1.0 b, 1 112.4 98.5 13.9 11.l 2.8 0 NA p 50 40 10 NA 
-942 a.a 0,6 8,2 136.9 123.9 13.0 10.5 2.5 0 NA p 50 40 10 NA 

-944CP 19,6 0,4 19.2 183.6 181,1 2,5 2.0 0.5 0 NA p 50 40 10 NA 
-945 13,9 0.5 13.4 322.5 291.7 30.8 26.1 4.7 0 NA p 55 35 10 NA 
-946 6.8 0.9 5.9 132.7 115.4 17.3 16.2 1.1 0 NA p 40 60 NA NA 
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YISill£ 6a.D FROt StWCIN3 TABLE AND P~IN3 

SAtFLE I PAtfED 
Y/N DIAf£TER TlfIOOESS 

16933 N t«l VISIBLE 6ClD 

-938 N t() VISIBLE 00..D 

-940 N Ml VISill£ !WI 

-941 N NJ VISIBLE 00..D 

-942 N NJ YISill.E 6W> . 

-944 N Ml VISIBLE GCl.D 

-945 N NJ VISIBLE OCl.D 
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CALC Y.6, 
ASSAY 
PPB RaWll<S 
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TIU. 
TILL 
TILL 
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1.... ••••• .... •••••• ------- ---- : 
j·•··· .... ••••.....1 (126.0-135,0l BEDROCK;Quartz biotite garnet : 

.... ····· .... ·····1 schist;biotite and garnet content varies : 
••••• .,< ···•• . ) t~in.section.suple ~ibed as 1gr !I .._.. • .._.. • ·! b1ohte-bearing a11~1b9hte (by T. J, , 
........ , ..1BOERBOOM, see aescr1phonl. : 

n n 1 
I 
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PIASTER FILE Appendix 8-1C. 

SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT (gl WT lg) WT (gl WTlgl WT (gl WT" WT" WT" REMARKS 
UBER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +10FEED tl(INl'IAS MAG -63uM -63FEEI) -63uM +10 SAND 
16929 101 15-20 5. SL 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. SL SW-SE 16 157 25 K o,a.. CLAYEY TI LL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16931 101 40-45 5. SL SW-SE 16 157 25 K DIil.. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 22.3 2"".J2.0 9 -1 -1 
16932 101 55-60 5. SL SW-SE 16 157 25 K DML. CLAYEY TI LL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16933 101 60-65 5. SL SW-SE 16 157 25 K OIi.. CLAYEY TILL 55-65 0.0 17900.0 1700.0 9.1 2.3 -1.0 -1.0 -1 9 -1 
16934 101 65-70 5. SL SW-SE 16 157 25 K DML. CLAYEY TI LL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16935 101 70-75 5. SL SW-SE 16 157 25 K Dflll.. CLAYEY TILL -1.0 -1,0 -1.0 -1.0 -1.0 34.6 1363.0 3 -1 -1 Slt-63]=65-75 
16936 101 75-80 5. SL SW-SE 16 157 25 K DML. CLAYEY TI LL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16937 101 S0-85 5. SL 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 
16938 101 85-90 5. SL 5W-SE 16 157 25 K Dl'II... CLAYEY TILL 80-90 0.0 19300.0 1400.0 6.3 5.1 -1.0 -1.0 -1 7 -1 
16939 101 90-95 5. SL SW-SE 16 157 25 K M.. CLAYEY 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 o.o 12600.0 1400.0 11.2 3.0 63.2 1484. 0 4 11 85 
16941 101 97.5-102.5 5. SL SW-SE 16 157 25 K DML. CLAYEY TILL 97.5-102.5 o.o 7100.0 1000.0 11.1 2.8 34. 7 1105.0 3 14 83 
13830R 101 97.5-102.5 5. SL SW-SE 16 157 25 K DML. CLAYEY 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. SL SW-SE 16 157 25 K Dflll., CLAYEY TILL 102.5-107.5 0.0 8800.0 600.0 10.5 2.5 37. 7 975.0 4 7 89 
16943 101 107.5-112.5 5. SL SW-SE 16 157 25 K D~ 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. SL SW-SE 16 157 25 K DNL CLAY: GLACIAL LK 107.5-117.5 0.0 19600.0 400.0 2.0 0.5 44.1 1826.0 2 2 96 SI[-631=107.5-117.5 
16945 101 117.5-123 5.5 SL SW-SE 16 157 25 K DML.. F. TO V.F. SAND 117.5-123 0.0 13900.0 500.0 26, 1 4.7 26.9 1016.0 3 4 93 
16946 101 123-126 3. SL 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. SL SW-SE 16 157 25 I{ RI... SANDY GVL TILL -1.0 -1.0 -1.0 -1.0 -1. 0 23.1 318.0 7 -1 -1 
19700 101 127-135 8.0 SL SW-SE 16 157 25 K BEDROCK 127-135 -1.0 -1.0 -1. 0 -1. 0 -1.0 -1.0 -1.0 -1 -1 -1 

NON/IIAGNETIC HEAVY MINERAL CONCENTRATE (PPlll 

SAl'IPLE AU NA CE CR il!N FE co NI cu ZN ZN2 AS SE 11'..Q AG A62 SN SB BA LA HF TA w PB BI TH LI WT ASSAY 
~MBER PPB " g/kg WEIGHT 
16938 91 0.14 520 660 6900 23.20 54 130 97 290 0 88 -10 17 0.5 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 

1 r '16933 10 0,14 4n 610 6700 24.10 55 110 84 270 0 92 -10 19 0.5 0 -10 3.9 3700 273 140 8 -10 21 -2 100.0 .o.'I 7.23 
16940 26 0.11 457 630 6900 23.00 53 120 80 270 0 88 -12 18 2.0 0 -10 3.4 4100 293 160 6 -10 8 -2 100.0 20.6 1 9.14 
16941 140 0.11 522 760 7200 22.90 51 95 78 270 0 94 23 16 0.5 0 -10 3.7 4500 317 160 e -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 5600 310 160 8 -10 5 -2 110.0 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. 90 110 270 140 120 0 62 -10 8 0,5 0 -10 -0.5 -300 343 .TI -2 -10 16 -2 92.0 20.4 2 11. 70 
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-63u~ ANALYSIS (PPM) 

SA~PLE AU V CR fltN FE co NI cu ZN AS SE l'!O AG CD SN SB TE w PB BI u WT 
NU~BER PPB % g/kg 
13830R -1 130 79 550 3.0 17 33 22 79 9 2 3 -0.5 1 a -1 -1 l 13 -1 3 39.9 
13850 -1 150 170 560 4.3 25 58 38 91 5 -1 2 -0.5 -1 5 -1 -1 2 13 -1 2 72.6 
16S44 -1 120 120 590 3.6 23 42 25 7'3 5 -1 2 -0.5 -1 -1 -1 -1 19 -1 2 24.2 
16929 -2 120 89 560 3.5 20 39 25 77 7 -1 3 -0.5 -1 -1 -1 -1 20 -1 3 36.5 
16931 1 120 83 580 3.2 19 34 22 86 9 -1 3 -0.5 -1 -1 -1 -1 17 -1 3 88.5 
16935 110 76 590 3,2 18 33 21 77 9 2 3 -0.5 -1 -1 -1 -1 16 -1 3 25.4 
16940 -l 130 82 650 3.4 20 37 24 87 9 4 -0.5 -1 -1 -1 l 17 -1 4 42.6 
16941 130 80 660 3.5 20 37 24 88 9 -1 4 -0.5 -1 -1 -1 -1 16 -1 3 31.4 
16942 -1 130 83 650 3.5 21 35 23 88 9 ·:l... 4 -0.5 -1 -1 -1 l 19 -1 3 38. 7 
16945 -1 92 110 500 3.3 23 37 25 54 5 -1 2 -0.5 -1 -1 -1 -1 -1 15 -1 -1 26.5 
16946 -1 120 150 640 4.4 28 57 38 83 4 -1 3 -0.5 -1 1 -1 -1 2 19 -1 2 75.4 

BEDROCK ANALYSIS !~PM) 

SAr.P1..E Atl SB AS BA BR CD CE cs C:l co EU HF I~ FE l.A !..U ;\10 NI RB S:il SC SE AGR NA TA TE TB 7!-; SN ,,i u YB ZNR ZR 
NUMBEi PPB % " 19700 -5 0.3 -1.0 550 10.0 -10 74.0 4.0 140 28 -2 4 -100 4.4 34 -o. 5 -2 78 53 5.00 16.0 -10 -52.50-1.0 -20 ,. 0 7. 7 -200 -2 :. 8 -5 -200 -500 

BEDROCK ANALYSlS (PPM) CONTINi.iED 

SAi'!PLE cu ilB Z'l J!IN AG S1-iR i..I BE CO2 NA it:G AL SI02 s CL K CA FED NIR SR 1-iB ;,,QR BAR TAR BI :..O: FE 
NUMBER " :( " :( 'I, 

19700 &7 19 66 799 1. 1 -10 0 0 0.00 0 0 o.oo o.o 0.00 0 0 0 o.o 0 0 0 0 0 0.0 0 0.00 0 
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DRILL HOLE SUMMARY SHEETAppendix 8-2A. 

IDENTIFICATION 

DNR Drill Hole Number OB-102 

Drilling Completion Date 12/20/85 

LOCATION (see map at right) 

S-T-R SW¼-SW¼-12-156N-25W 

County __K_o_o_c_h_i_c_h_i_n~g"'------------
Quadrangle __L_i_n_d_f_o_r_d_S_E_7_._s_______ 

Regional Survey Area __L_i_t_t_l_e_f_o_r_k_____ 

HOLE PARAMETERS 

Surface Elevation 1164 ft. 

Total Depth 191 ft. 

Elevation, Top of 
Precambrian Bedrock _..;;_.,,.;;,..;980.5__ft.....;;...______ 
Drilling Method __R_o_t_a~s~o~n_i_c_______ 

Sample Diameter __3_.~5_1_·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 tation Available Tested 

0-1 Organic Sediments 
1-159 Des Moines Lobe 

Gl. Drift 
159-183.5 Rainy Lobe 

Gl. Drift 
183.5-191 Bedrock 

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

BEDROCK 

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 
Geochem 
Samples 

A = Au & W 

H = Thin Section 
I= (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Principal Rock Type: Biotite Paragneiss 

Thin Section Description (or number): 119701 at 185'. Biotite paragneiss. Estimated mode 
[excluding quartz veinJ (volume%): Quartz, 20; Plagioclase, 52; Biotite, 27; Chlorite, l; 
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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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

DVERllllDEN MILLlttl IIAIWE£MT UNITED UIBCRATIJlYSA't'LELOO 

Slllf'l.E WEIGHT IK&,IETl NE IGil IGRAIIS DRY> 
Ill, rznm- SE;:&Sz:.:a~TXS:C,rt 

N. I. COC 
=============:a-

TAil.£ +10 TAil.£ TA!l.E N.J. C!N:. NOi 
Sl'LlT DIIPS FEED CCtC LIGHTS TOT~ HAS t1A6 

17037 18. 7 I. 7 17.0 92.4 1,8.0 24.4 18.1 b.3 
--043CP 27.9 2.b 25.3 !Bo. 7 lbl,3 25.4 23,.7 I. 7 
--049CP 14.8 1,1 13. 7 91.3 75.7 15.b 12.3 3.3 

---Of,O 7.5 0.1, 1,,9 92.9 86.4 6.5 5.1 1.4 
-OSI b.l, 0.4 6.2 89.6 B4.1 5.:1 4.2 1,3 
-USJ 12,3 2.2 10, I 232,2 170,6 61,b 50.6 ll,O 
-054 13.1 1.7 11.4 119.b 58.7 b0.9 48.0 12.9 
-oss 12,3 1,3 11.0 252.9 186.8 61,, I 52,9 13,2 
-056 10,8 1.8 9.0 240,8 190.0 50.8 4-0.6 10.2 
--057 11.2 0.1, 10.6 192.4 133.0 59,4 4o,6 12.s 

6Q..JI a.ASSIFICATI CW 

Yl911l£ 611.ll FI01 5Wll(Jl6 TABt.£ PIID PAlllll6 

AU DESCRIPTl!lf Q.ASS 
~=-;:I m:::::.-==- -1"t"T---:re-:: 

CLAST MTR(X 
- ""'3z:a-=- ::-:.; 

If]. CfLC SIZE % S/U SD ST CY C!l.lJl 
Y.6, PPB -VIS fiR LS OT SD CY 

21 p 15 55 30 llA u y 'I y BN 8N TILL 
2 138 p 15 45 40 NA u y y y liN HI TILL 
0 NA p 25 35 4-0 NA u y y y BIi SN TILL 
I 294 p 35 25 40 NA u y y y lltl &N TILL 
0 NA p 35 25 40 NA u y y y llN &H TILL 
0 NA p 35 ti) 5 NA u y y y 8 8 TILL 
I 60 p 35 60 s HA u y y y B B TILL 
I 93 p 3S 55 10 NA u y y y & [I TILL 
0 NA p 40 55 5 NA u y y y 8 8 TILL 
0 NA p 40 60 TR NA s H y y B 8 SIVIO 

IUl8ER CF lillAJNS 

ABllRAllED IRRE6U..M DELICATE IOI Cfi.C v.s. 
SAlf'lE I PANED IIA6 ASSAY&e:::.::C: a:::::=;r s=:;:;;::a= 

YIN DIMTER TllJOOiESS T p T p T P TOTAL SNS PPB REHMl(5 

17037 N 50 X 75 13 C 

TOTAL 18.1 21 

-o43CP N 50 X 75 13 C 
10(1 X 15(1 25 C 

TOTAL 2 23.7 138 

-OHCP N NO VISIBLE GOLD I GRAIN FRESH CCFf'ER 

ISOX125l 
-1)5,j N 100 X 100 20 C 

TOTAL 5.1 294 

-051 N NO VISIRE GOLD 

---053 N NO VISIE<I..E GQD 

-if.A N i5 X li5 25 C 

TOTAL 48.0 l,(J 

--055 N 150 X 150 29 C 

TOTAL 1 52.9 93 

--056 N NO VISIRE GQD 

-057 N NO VISHU GOLD 



BLANK PAGE 

8 



----- r-----
::::c::::: c::::: I 

10 

•?C' 
.:..•.J 

~:o 

,-,i:: 
,:,,.., 

~o 

.:::JS 

50 

55 

E;O 

65 

70 

75 

80 

85 

90 

UNARY CF 6. IEYER LOO IJl-102, AOTAOIC CORE 08-102 

AE Appendix 8-2B.!FEET> I 
jDES 

-I 
-l 

--f-, 
-; 
:J 

....-t
-I 

~ 15-,
:J 
.J 
-I

20--!
-j 
-; 
-J 

_7
..J 
-l 

-:1
-l 

7 
j

---1 
~ 

-1 

l 
J 
-I 

-='-----1u.. 703711 00 
' !

1 I 
:J i 

I 

r s 
ts:::......:::::a
b ¥d 
L: 9 

j 

f. 

-I 
-l 

-; 
~ 

-, 
:J 
..J 
-I 

~ -; 
-i 

_j 
.J 
-I 
-I 
-; 

-J 
7 
:1 
..J 

---1 

~ 
-3 

..J 
-I 
-I 

--f-;-, 
::J 

---I 
-I 

E$9 
L_ I 

Ill 

9 



-----

I b. ......_-3 ;

' E- a : 
------ ------ , _____ L_____------ ------ ------c-----t----- ·•----- r-----. ___________ tl -----_____ L------ ------_____ 1.-----·-_____ '-------_____ L ------ ______ -----------' ------ r----------- L------ c-----_____ LL _____ L _____ L_____ l _____ l _____ t, ··---- _____ . _____ 

L_____ ----- L----- L----- L----- L-----l----- L_____ L_____ L----- ------ L_____ L----- L----- ----- L----- L----- ----- j,. _____ L-----I I 1111 ! 
~-----1------1------~-----~-----i------1------~-----L-----~-----~-----1------~-----L-----L-----L-----L-----L-----L-----~-----1 I tz... D I 

I b--- ==I : 
~----- !------ 1------ 1------1------ 1------ ~----- i------1------ ~----- ~----- ~----- !------ 1------ f------ f------1------ t------ 1------ i------ ! i t::=?721 I
t-----i------t-----t-----t-----t-----t-----t-----i------r-----t-----t-----r-----r-----t-----r-----t-----r-----r-----r-----1 ! 

j 
t--· .. ,---! !r-----1-----r ·----r-----r-----r-----r-----,-----, -----,-----,-----,-----r-----:-----r-----r-----r-----r-----r-----:-----1 E:::::i'='=c.._f I

E--··-- r----- i ·----, -----, ··---- 1-----, ----- 1 -----r ·----, ----- i ---- 1----- i ----- i -----1 -----, -----, ..,____ , -----i -·----, ----·· 1 •1 nr:- • I t ,... ] I 

J_I~•-' ~ ! - !~~~~ i~~~~~ :::::I:::: ~~~~ ~~~~~ I 
110-,~-n~p43j! !ID-----, l

----· ----
~1---=1~ 13 1:::: ·::::: I 

·1 ·1 ............!=:_. I I : 
!------ 1------ 1------1----- - i------ ;.-----1------ 1------ i ·----1------ ----- ~-----1 -----1------1------1------ ~-----1------1------1------ I -l I : 
i------ ._ _____ ~----- 1------ ~----- f------1------ i------ f------1------ r----- i------ i------ t------ i------1------ t------ i------1------ i------I -t I µ __ g l 
i------I----- r----- i------ r----·- ,----- ,----- i------ ,-----i------ r----- r--- -- i---- -- r----- r------ r----- i-----·- i------ r----- i------ ! 1 I ™-1 :r----- r----- ,----- r----- r----- r----- r----- r----- ( ·---- r----- r-----r----- r-----1 ,i,-:,,-, , I II ·---- r----- 1 ----- ,----- r-----r----- r-----

..L.::..u--i : 
L_____ 1.._____ L_____ L----- L----- L----- L----- L----- !..----- L----- ~----- L----- 1.. _____ l-----L_____ L_____ L----- L----- L----- L----- ::::J I I 
I------ L----- ~-----1------ L----- L-----1------L----- L----- I------ L----- ~----- L----- i------1------ L----- L-----1------1------1------1 ~ I : 

r:=1.. _____ L,______ 1.. --- I -··-· ! -----I----- L--·---' ·---- !_ _____ r:::::-1._____ [_,____ [ ____,_ i ----- L___,__ [ _____ [ _____ L_____ ~------1 I 

i------1------1------~-----~-----!------1------1------1------~ ----1------1------1------1------1------1------1------1------1------r-----1 . __ -l I I 
12:b-\ 1 :t----- ~----- r-·---- r----- r----- r----- r----- ,----- i------ i------ r----- i------ ;------ r----- i------ r------ r------ i------ i------ r----- i ~ 1 :

i------ r----- r----- 1----- !"----- r----- ;------ r----- r-----, ----- r----- r----- r----- r----- r----- r----- r---- .. 1 ---- r----- r----- ! 1 i I
r::::: c:::::L::::_L : :_ c_:::: c::::: r::::: c::::L::::: L::::: L::::: c:::: c::::: 1 ::::: 1 ::::: c:::: i ~::_: L_____ 1._:::: r::::_ I :1 I l 
• I l I ' I i I I •1 •:•n----1 i : 

..L'-1'-' -1 l IL-----1------1------1 ---- ~----- 1------ 1------ ~-----1------ L-----1------ L-----1------ ~-----1------1------1------ L----- 1------1------1 
1------ 0 ·----1------ !------ !------ 1------1------1------1------1------ 1------1------1------1------ I------ I------ l------ i------ 1------1------1 -I I ~------- l
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r----- i------ i------ !"----- r----- r----- i------ r------ i------1 ·---- r----- r----- i------ j------ r----- i------ i------ ,----- r------r-----1 -1 i 1.-·:: ,·:: ..•:: ..•3 clayey than above, sOIIIMhat fewr :

1:35-,----.-----,·::=.::-::=-::-/:-} pebs,calcl.ls_Qebs CCJl!ll!On, fair ut IN!d-large l 
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.1 ,-.,-, 7 iRA I NV I l:tJ..I.J:B]l&I Md 11 peb plus II ls grains, : 

.L.CIU, l i- - Il.:l 70531! 101 ~ :
=l 1 0... <162.5-176.0> MEDIUM TO COARSE : 

1t35 -1 ! ii i i i il =:;Wl!li~f>J!8r,~lf~r':.,r:~;c i 
- I I: : : : :I ~bs,could be hlll•159.S- 74.S V httle l 
.1705 41! kl] I: : : : :I finess.sev ls pebs; 70-171 sev silty sand : 

I I: : : : :I lu;1t4.S-176 HIii sl IIOT'tl fun. : 
·17n-...---_,______,:::: :! I 
..LI·-· -I .._I . - I: : i 

f.17055111.11 i: : : : :I (175.0-178.3) FitE ,
-9 I - I : : : : :I SAND;Ut()XIDIZED;fining-u~ 5'11uenctt cgr I 
-, I : : : : :i Hnd to vfgr und to 1n;again to 1n.S;anct :

175, ' - I: : : : :I again fi~ing up to F8,3;f.., 11 . I 
1.17056 jl ~ I! : i i : ~ ~ : i pebs;bis1cally fluv1al w711ner lacustr1ne. :
:J I i: : : ' : : : : i 
-1 I I · · · · ·I (178. l-182. 5) MEJ)IIJM TO CllWiE ,

1Pfl;:::d ! I: : : : :1 SAND11HJXIDIZED1178.3·181 houg 1gr H'flllt181 I 
_, - ii:? 05 711 ~ ~: : : : :I thin clay layer-;181-182.S ■gr io cgr sand ! 

9 I ::· · • · ·J N/soat u pebl. ,
I I illiill.SPI-, .. • • •• I 
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Appendix 8-2C.MASTER FILE 

SAMPLE DH SA!llPLE STD 6 FORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (g) lriT (g) WT<g) WT (g) WT,: Wi,: WT 7- REMARKS 
NU.~BER NUl'IBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +10FEED NONMAG MAG -ti3uM -63FEED -63uM +10 SAND 
17034 102 20-25 5. SL SW-SW 12 156 25 K DML, CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1. 0 -1.0 -1.0 -1 -1 -1 
17035 102 25-30 5. SL SW-SW 12 156 25 K DML, CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 28.5 191'3.0 1 -1 -1 SIC-63]=20-30 
17035R 102 25-30 5.0 SL SW-SW 12 156 25 K DML, CLAYEY TILL 0 0 0 0 0 0 0 0 0 0 
17036 102 40-45 5. SL SW-SW 12 156 25 K lll'!L. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1. 0 -1.0 -1.0 -1 -1 -i 

17037 102 45-50 5. SL SW-SW 12 156 25 K DML. CLAYEY TILL 40-50 1.0 18700.0 1700.0 18.1 0.3 35.6 1541.0 2 9 8'3 SI[-63J=40-50 
17038 102 60-65 5. SL SW-5-W 12 156 25 K DML. CLAYEY TILL -1.0 -1.0 -1.0 -1. 0 -i.O -i. 0 -1. 0 -1 -1 -1 
1703'3 102 65-70 5. SL SW-Sw 12 156 25 K DML. CLAYEY TILL -1.0 -!.O -1.0 -1.0 -1. 0 -1.0 -1.0 -1 -! -1 

17040 102 80-85 5. SL Sw-SW 12 156 25 K DML. CLAYEY TILL -1.0 -1. 0 -1.0 -1. 0 -1.0 -1.0 -1.0 -1 -1 -1 
17041 102 85-90 5. s L s~-s~ 12 156 25 K DML. CJlYEY TILL -1.0 -1.0 -•. o -1.0 -1.0 22.7 12'29.0 2 -1 -1 SIC-63J=80-90 
17042 102 105-110 5. SL SW-SW 12 156 25 K DML. CLAYEY TILL -1.0 -1.0 -1. 0 -1. 0 -1.0 -1. 0 -1.0 -1 -1 

17043 102 110-115 5. SL SW-Sw 12 156 25 K D"!L. C.AYEY TILL 105-115 2.0 27900.0 2600.0 23. 7 1.7 38.8 2778.0 9 90 SI [-63>:05-115 
C'17044 102 115-120 .J, SL SW-Sw 12 156 25 K DML, CLAYEY TILL -1.0 -1. 0 -1.0 -1. 0 -1.0 -1.0 -1.0 -1 -1 -1 
C' j{ 

_,17045 102 120-125 ,.;, SL Sil-SW 12 156 25 Dit!L, CLAYEY TILL -1.0 -:.o -l.O -1.0 -1.0 -1.0 -1.0 -1 -1 
C'17046 102 125-::.30 .J, SL Sw-SW 12 156 25 K D~L. CLAYEY TILL -1.0 -1.0 -1.0 -1. i) -1.0 -1.0 -1.0 -1 -1 -1 

17047 102 130-135 5. SL S~-Sw 12 156 25 K D:l!L. CLAYEY iILL -1.0 -1.0 -1.0 -i.O -LO -1.0 -1.0 . -1 -1 
C'17048 102 135-:40 .J, SL Sil-SJ 12 156 25 K DML, CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 24.8 607.0 4 -1 -1 

~17049 102 140-145 5. s L s~-sw 12 156 25 K D~L. CLAYEY TILL 135-145 o.o 14800.0 1100.0 :2.3 J, ... 7 22.4 62:.o 4 7 8'3 
C'17050 102 145-150 .J, SL SW-SW 12 156 25 K DML, CLAYEY 7ILL 145-150 1. 0 7500.0 600.0 5.1 1.4 35.0 547.0 6 8 86 

17051 102 i50-155 5. SL S#-SW 12 156 25 K DML, CLAYEY TILL 150-155 0.0 6600.0 400.0 4.2 1. 3 25.0 '121.0 6 6 88 
C' -,13831R 102 150-155 .J, SL SW-SW 12 156 25 K Dllll.. CLAYEY TILL -1.0 -1.0 -1.0 -LO -1.0 23.8 56'3.0 4 -1 

171)52 102 155-157 5. SL SW-SW 12 156 25 ;{ DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 20.4 368.0 6 -1 -1 
17053 102 160-165 5. SL SW-SW 12 156 25 K RL. SANDY GVL. TILL 160-165 o.o 12300.0 2200.0 50.6 11.0 40.'3 911.0 4 18 78 

C'17054 102 165-170 .J, SL SW-SW 12 156 25 K ~L. MED. TO C. SAND 165-170 1.0 13100.0 1700.0 48.0 12. '3 39. 7 1174.0 3 13 84 
17055 102 170-175 5. SL SW-SW 12 156 25 K RL. MED. TO C. SAND 170-175 1, 0 12300.0 1300. 0 52.'3 13.2 51. 5 '39'3.0 5 11 84 
13832R 102 170-175 5. SL SW-Sw 12 156 25 K RL. MED. TO C. SAND -1.0 -1.0 -1.0 -1.0 -1.0 25.o l096.0 2 -1 -1 

17056 102 175-178.5 3.5 SL SW-SW 12 156 25 K RL, SILTY SAND 175-178.5 o.o 10800. 0 1800.0 40.6 10.2 47.2 810.0 6 17 77 
17057 102 178.5-183 4.5 SL SW-SW 12 156 25 i( RL. MED. TO C. SAND 178.5-183 o.o 11200.0 &00.0 46.6 :2.8 45.8 852.0 5 5 90 
17058 102 183-183.5 0.5 SL SW-SW 12 156 25 K RL. SANDY GVL. TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
~'3701 102 184-191 7.0 SL SW-SW 12 156 25 K BEDRGCK 184-191 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -r.o -· -1 -1 

NON~GNETIC HEAVY ~INERAL CONCENTRAiE (PPM) 

SAMPLE AU NA CE CR ll\N FE co NI cu ZN ZN2 AS SE MO AG A62 SN SB BA LA HF TA w PB BI TH u wT ASSAY 
NUMBER PPB j g/kg WEIGHT 
17037 64 0.12 647 870 7200 26.10 87 100 90 240 0 89 -16 13 0.5 0 -10 3.1 4700 271 200 7 -10 30 -2 150.0 20.·3 i 13.'30 
17043 160 0.13 554 680 7800 27.00 94 120 94 240 0 '35 -14 13 0.5 0 -10 3.3 3400 237 160 8 -10 17 -2 130.0 16.3 18.00 
17049 34 0.14 560 760 7300 26,40 86 110 100 310 0 92 -10 1i 0.5 0 -10 3.7 6500 246 150 11 -10 19 -2 120.0 21.1 1 9.44 
17050 22 0.14 548 800 8900 29.50 90 130 120 270 0 110 -11 16 0.5 0 -10 4.0 8400 225 140 6 -10 17 -2 120.0 17. 7 1 4.25 
17051 37 0.12 557 810 7100 31. 50 91 130 100 360 0 100 -15 15 0.5 0 -10 4.9 5300 236 150 5 -10 30 -2 120.0 18,9 1 4.38 
17053 67 0,30 546 420 8800 23.50 100 160 ti3 120 0 40 -10 4 -0.5 0 -10 -0.5 -300 358 69 6 210 30 -2 110.0 11.2 4 38.50 
17054 -23 0,29 341 530 9600 23.30 72 110 36 130 0 16 -10 3 -0.5 0 -10 -0.5 -200 200 85 8 -10 23 -2 60,0 13.7 4 35.90 
17055 190 0,24 307 470 9000 21.40 64 110 32 140 0 13 -10 3 -0.5 0 -10 -0.5 -200 178 74 7 -10 21 -2 52.0 13.2 4 39.80 
17056 -24 0.42 352 480 9500 21.50 63 100 37 140 0 11 -10 3 -0.5 0 -10 -0.5 -200 1'37 87 7 -10 21 -2 58.0 12.6 4 30,10 
17057 46 0.30 434 510 8300 21.30 67 110 42 140 0 17 -14 3 -0.5 0 -10 -0,2 -100 255 95 8 -10 26 -2 76.0 14.1 4 35.70 
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r:AGNETIC HEAVY ~INERAL CO~CE'lliRATE (PPl'll 

SAl'!ilLE 
NU:i!BER 
17037 
17043 
17050 
17053 
17054 
17055 

:i!GO 
~ 

0.830 
o. 710 
0.500 
1,700 
1.200 
l.300 

TI02 
:( 

2.30 
2.00 
2.00 
l, 70 
1. 70 
1. 70 

CR 

1500 
1300 
1400 
1000 
1200 
1100 

NI 

110 
150 
230 
160 
170 
170 

cu 

15 
15 
13 
24 
20 
19 

ZN SE 

200 -1 
200 -1 

210 -1 
330 -1 
370 -i 

380 -1 

MO AG PB 

-1 -0.5 12 
-1 -0.5 11 
-1 0.5 1'3 
-1 -0. 5 -1 
-1 -0.5 -1 
1 -o. 5 -1 

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

-63uM ANALYSIS (PP~l 

SAMPLE 
NUMBER 
13831R 
i.3832R 
17035 
17035R 
17037 
17041 
17043 
17048 
17049 
17050 
1705: 
:7052 
17053 
17054 
17055 
17056 
17057 

AU 
PPB 

-1 
-1 
0 

-
-1 
-1 

-1 
-1 

-· 
2 

-1 
15 
12 
6 
6 

-1 

V 

140 
71 
0 

120 
~20 
120 
120 
130 
140 
130 
140 
140 

71 
65 
65 
67 
72 

CR 

'31 
77 
51 
74 
81 
7'3 
82 
87 
84 
82 
89 
90 
8"3 
69 
67 
61 
7'3 

'1N FE 
% 

570 3.2 
410 2.5 

0 0.0 
500 3.2 
560 3.3 
5'30 3.3 
560 3.1 
630 3. 5 
640 3.7 
660 3.6 
660 3.7 
640 3. 7 
520 3.4 
440 2.6 
390 2.4 
400 2.6 
410 2. 7 

co 

18 
15 
0 

17 
1'3 
19 
18 
20 
20 
21 
21 
21 
21 
16 
15 
16 
17 

T ~ • 

38 
24 
0 

32 
35 
~C" 
j,.J 

33 
37 
38 
3'3 
40 
41 
33 
23 
22 
25 
~C"_,.J 

cu 

26 
17 
0 

20 
21 
22 
20 
23 
24 
25 
25 
26 
18 
9 

12 
11 
12 

ZN 

90 
37 
69 
74 
83 
82 
7'3 
79 
87 
87 
92 
8'3 
51 
34 
30 
33 
38 

AS 

9 
7 
6 
5 
7 
7 
6 
7 
8 
6 
6 
6 
3 
2 
2 
2 
2 

SE 

-1 
-1 
1 

-1 
-1 
-1 
-1 

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

ri,O AG 

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

CD 

-1 
-1 

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

SN 

l 
2 
1 
2 
1 
2 
1 
2 
1 
2 
2 
2 

-1 
-1 
1 

SB 

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

TC 

-1 
-1 
0 

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

w 

1 
2 

-1 
-1 
-1 
-l 

-1 
-1 
-1 
-1 
-1 
1 
8 
2 
2 
2 
,, 
C. 

PB 

14 
7 
0 

13 
15 
<C" 
!..J 

15 
19 
16 
19 
15 
25 
15 
14 
11 
12 .. u 

BI 

-1 
-1 
0 

-1 
-1 
-1 
-1 
-1 

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

lJ 

3 
-1 
0 
2 
3 
3 
.l 

3 
3 
3 
3 
3 

-1 
-1 

WT 

g/k~ 
41. 8 
23.4 
14. 9 
o.o 

23.! 
:8.5 
:4.0 
40.9 
36. l 
64.0 
59.4 
55.4 
44.9 
33.8 
51.6 
58.3 
53.8 

BEDROCK ANALYSIS (PP~1l 

SAl'iµLE 
NUMBER 
19701 

AU SB AS 
PPB 
-5 -0.2 -1.0 

BA BR 

710 -5.0 

CD 

-10 

CE 

53.0 

cs 

3.0 

CR 

150 

co 

18 

EU 

2 

Hf 

4 

IR 

-100 

rt 

% 
4.2 

LA LU 

29 -0.5 

MO 

-2 

NI 

91 

i(B 

75 

SM SC 

4.10 13.0 

SE 

-10 

AGR NA TA 
% 

-5 2. 70 -:.o 

TE TB 

-20 -1.0 

TH 

6.'3 

SN 

-200 

w 

-2 

u 

2.1 

YB 

-5 

ZNR 

-200 

ZH 

-500 

BEDROCK ANALYSIS (PPMl CONTINUED 

SAMPLE 
NUMBER 
19701 

cu 

62 

PB 

26 

ZN 

72 

JIIN AG 

460 1. 5 

SNR 

-10 

d 

0 

BE 

0 

CO2 
% 

o.oo 

NA 

0 

i'!G AL SI0"2 s 
% % 

0 0.00 0.0 0.00 

c:-i.. 

0 

K 

0 

CA 

0 

FED 
% 

o.o 

NIR 

0 

SR 

0 

NB MOR 

0 0 

BAR 

0 

TAR 

o.o 

BI LOI 
% 

0 0.00 

FE 

0 
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Appendix 8-3A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-103 

Dri 11 ing Completion Date 12/20/85 

LOCATION (see map at right) 

S-T-R SE¼-NW¼-19-69N-26W 

County Koochiching 

Quadrangle __L_i_t_t_l_e_f_o_r_k_NW__7_._5______ 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation __l_l_l_l_f_t~·-------
Total Depth __1_2_4_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock __9_8_9_f_t~·------

Drilling Method -~R~o~t_a_s_o_n_i_c_______ 

Sample Diameter __3~._5_i_n_c_h________ 

•h,~ . 

~.;~~,;. ~.--. 

1108 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-65 No Core 
65-119.5 Des Moines Lobe 

Gl. Drift G A,B,C 
119.5-122 Rainy Lobe 

Gl. Drift G A,B,C B = Au & As 
122-124 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: Biotite Gneiss 

Thin Section Description (or number): #19702 at 123 ft. Biotite gneiss. Estimated mode 
(volume%): Plagioclase (oligoclase?), 50; Quartz, 40; Biotite, 9; Muscovite, l; 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) 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERMOEN OOILlINi MANA6EPENT LINITED ~TCRY SAtf>1..E LOO 

SAff>LE 
NJ. 

IEI6HT (K6.IETl !EIGHT <SRANS DRYJ 
=---=-=-======== 

N. I. C!K: 
=----

AU DESCRIPTI~ 
=========--= ====== 

Cl.AST HATRIX 
--==,., 

a.ASS 
====== 

TABLE +10 TABLE 
SPl IT OHPS FEED 

TABLE 
CIK 

N, I, cooc. 
LIGHTS TOTri. 

HOO 
HAG HAS 

t{J, 

v.s. 
C/1.C 
PPB 

SIZE 1 

VIS 6R LS 

5/U SD 

OT 

ST CY W..00 
===-== 
SD CY 

16912 
-914 
-'115 
-916 

9,0 
11.1 
3,3 
3.9 

0,6 
o.o 
0.4 
1.4 

8,4 
11.1 
2.9 
2.5 

107,5 
67.2 

204.3 
145,9 

100. 1 
66.9 

192.8 
133.2 

7.4 
0.3 

11.5 
12.7 

5.0 
0.2 
9.5 

10.8 

2.4 
0.1 
2,0 
1,9 

0 
0 
0 
1 

NA p 

NA TR 
NA p 

139 p 

5 
NA 
30 
30 

20 
NA 
70 
70 

7S 
NA 
NA 
NA 

HA 
NA 
NA 
NA 

s F 
s N 
u y 
u y 

y 
y 
y 
y 

N B 
y NA 
y 68 
y B 

NA 
B 
68 
B 

SPIii 
SILTliCl 
TILL 
TILL 

6CU) CLASSIFICATIIJf 

YISI!l.E 6(l.J) F1Dt SW!Kitfi TABLE AHO Pl'W4Itli 
tU1B£R (F mAINS 

ABBAAllED IRRE6U.M DELICATE ~ CTLC V.6. 
SAtfl.£ I Pfttf£D == ---= === HAS ASSAY 

Y/H DIAtETER THIOOESS T P T P T P TOTAL 6NS PPB REMARKS 

16912 N t«l VISUU 00.1) 

-914 N t«l VISIBLE Ga.D 

-915 Y t«3 VISIBLE 6Cl.D EST. 51 PYRITE 

-916 N 100 X 100 20 C 

TOTll 1 10.a 139 



BLANK PAGE 
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9.Jtll&IRY CF 6. IIIEYER LOO 08-103, ROTASONIC CORE OB-103 
[ IN t(]N MAS lfC l[ IN -£3 MICR()I lC IN fllA6 F~ J -£3 t(]N MAS Mi 

"200 "600 "S "2S "6000 "30 "100 "100 "10 "10 "300 "10 ~ ~ "100 ~MAG ~ "100 ~ "2 
At Cu Sb 1ito 81 . At Cu Ni Sb Mo Zn F11t Ni Pb 1110 Au Au g/kg g/ka .-!L!L_ (FEETl 

'------ !_ ____ I ____ I _____ ( _____ L______ i_ ______ L _____ (. _____ I_______ ,______ I----- i ----- 1_____ ,__ 1 ____ [ _____ '. _____ L_.____ L_____ i ----- j -::i 
L-----~-----~-----•-----L-----~-----L _____ 1 _____ 1 _____ 1 _____ _____ , -----L-----L-----L-----'-----L-----L-----L-----1 _J _____ 1 1 

L----- f ----1------' ----- 1------1------1----- i ---- l------ 1----- I -----1------1------ ! ·---- '------1------ '------ i------1------ ~-----1 
-jt-----:-----~-----~-----~-----1------~-----~-----~-----:-----~-----~-----i-----~-----r-----~-----~-----~-----~-----r-----l -; 

-l 

1- f ! ! I I I ! I l I ! ! I I I i , i I 1 5 
-1 

1 :1r:==-==;=== •=f===== f===== f===== ~===== 1 ====; ===== ~====~ r===== 1===== ~ ===== ~ -==== f~==== f===== f===== ~ ===== f-====; ===== r===== -1 n --l 

7 

I I ' I 1 ' i 
..L.'-' -l 

-! 
-; 
-;

•◄ ,.... 

l.w t: I . , ' • ' • 

_J 
1----·-- i --- 1 ---- 1------ 1------ 1 ----- ;_ _____ 1------1------ 1------ 1------1------1------1------1------ :----- l------1------1------ l------1 --l
l:::::~_::::L:::::t:::::f:::::l:::::l:::::t:::::~:::::~:::::[:::::[:::::f:::::[_:::_[:::::[:::::[:::::f:::::[:::::[:::::I :J 

I ! i ! I ! ! I ! ! ! : / ! I I- I I I I I 20 --l 
:------ r-----. ----- 1------ ~----- ,----- t-·----- :------, ----- :------ i------ r----- r----- r-----· ~----- ~----- i------ 1------ 1------ 1------1 -! 
~•---••-r-----1------:-----i--••--, -----r-----;--~•-•-r ----•'r•••----J••-----r-----~--•---~---•--,N~----1M••----! -----~-----~-----r-----1 -1 

:------i -----; -----i-------: --·--- ~ ---·-·- ;------ \-·---·--\ ----- '.------ !______ :-------: ----- ~ ----•-: ~---- '. ---·-- ~ --·--- ;.. _____ ~-----1----·- \ 
_,.! 

...:i
C-----L-----! _____ ;_____ , _____ L-----·-----~-----i _____ L_____ ~-----'-----L-----'-----·-----L-----! -----~-----;i _____ : _____ 

; ----- ~----- J..- - --- !-- ---- h----- ~ ----- ·----- h--·-- - ~--- --- ►-- ---1 --- -- 0---- - L----- - ~----- ~ -----; ·--- - ! ----- i------ 1 ----- L- ---- i -l 
~-----: -----~-----~-----~-----~-----:-----~-----~-----~-·----: -----:-----~-----!-----~-----~-----~-----~-----~-----~-----/~-----~-----~-----~-----:-----; -----; -----~-----~-----~-----~-----~-----~-----~-----~-----: -----~-----: -----:-----~-----\
;-•·-·r----,· • • I I I , 

: :::::(:::::l:::::f:::::L:::::[::::::•:::::c:::::: :::::l:::::L:::::r:::::i:::::i:::::'.:::::L:::::l:::::1:::::~:::::~:::::! 
L _____ i -----' -----'·-----I----- j_ _____ ' -----' _____ j_. _____ ! -----I----- t._ _____ ' _____ j_ _____ I-----:-----/______ ! ----- j_ _____ I -----' 

lflC 

! ld'MLI .____________________ Appendix 8-38.INnlCATORS LIOO.OOY LITICJLOGIC DESCRIPTI~ AND/OR REMARKS 

I I (0,o-65.0) NO CORE. 

' I I I 

-- ----- ~-----1 
-- 1------ 1------1 -- r----- i------1 -- r----- r-----, 

50 

135 

70 

--! 
-! 
--; 

--_j 

-l 

-; 
-I 
-i 
:i 

-1 
-1 

--4 
-i-,
:J 
_J 
-l 

--l 
-! 
-1 

=i'»ES 
-.:::'.1 

-l 
-l 
---! 

~ 
:::J 
_j 

--1 
-l 
--! 
-j 

15 



16 



MASTER FILE 
Appendix 8-3C. 

SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (ql WT (g) wT (gl WT (gl WT(gl WT (gi WT% WT% WT% REMARKS 
NUMBER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOffiD NONMAG MAG -63uM -63FEED -63uM +10 SA~D 
16908 103 65-70 5. SL Sc-NW 19 69 26 K 0/IIL. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16909 103 70-75 5, SL SE-NW 19 69 26 K DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16910 103 75-80 5. SL SE-NW 19 69 26 K DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 35.9 793.0 5 -1 -1 SI [-63J=70-80 
16910R 103 75-80 5.0 SL SE-il.W 19 69 26 K DML, CLAYEY TILL 0 0 0 0 0 0 0 0 0 0 
16911 103 80-85 5. SL SE-NW 19 69 26 ;( D'1L. CLAVEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 23.8 635.0 4 -1 -1 
13833R 103 80-85 5, SL SE-NW 19 69 26 K DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 23. 7 319.0 7 -1 -1 
16912 103 85-91 6. SL SE-NW 19 69 26 K DML, CLAYEY TILL 80-91 o.o 9000.0 600.0 5.0 2.4 19.2 432.0 4 7 89 
16913 103 100-105 5. SL SE-NW 19 69 26 K DML CLAY: GLACIAL LK -1.0 -1.0 -1.0 -1.0 -1.0 20.9 347.0 6 -1 -1 
16914 103 105-110 5. SL SE-NW 19 69 26 K DML CLAY: GLACIAL L~ 100-110 o.o 11100.0 0.0 0.2 0.1 18.4 353.0 5 0 95 
16915 103 118-119. 5 1.5 SL SE-NW 19 69 26 K DML. SILT 118-119.5 o.o 3300.0 400.0 9.5 2.0 24.8 272.0 9 12 79 
16916 103 119.5-122 2. 5 5 L SE-M,J 1'3 6'3 26 K RL. SANDY GVL. TILL 119.5-122 1.0 3900.0 1400.0 10.8 1.9 16.9 219.0 8 35 56 
19702 103 122-124 2.0 SL SE-NW 19 69 26 K BEDROCK 122-124 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

NON~AGNETIC HEAVY MINERAL CONCENTRA1E (~PM) 

SAMPL.r: All NA CE ~N tE CD NI CU ZN Z~2 AS SE ~O AG AG2 SN SB BA LA ~r TA w PB B:i TH u WT ASSAY 
;oiU!l'BE~ PPB ~ g/kg WEIGHT 
16914 100 0.18 1140 870 6800 38.20 140 150 270 300 0 230 -34 21 0.5 0 200 :o.o 17000 614 2~0 -3 -10 570 -2 160.0 43.0 0 0.21 
16'312 liO 0.:5 852 640 6300 25.40 &2 100 l !O 230 0 77 -io 13 o. 5 0 -10 L 9 1500 464 290 10 10 36 -2 1'30.0 35.l 5.06 
:69:5 79 o. 21 310 280 11000 20.40 140 220 160 120 0 1BO -:o 6 -0.5 0 -:o -0.4 -300 :40 60 4 -10 16 -2 32.0 .•.• 3 7.28 
15'316 730 0.24 554 300 11000 21. 40 140 230 180 160 0 210 11 8 -0.5 0 -10 -0.4 500 309 74 3 -10 33 -2 65.0 3 8.16 

~AGNETIC nEAVY MINERAL CONCENTRATE iPPMl 

SA:llPLE MG□ TI02 CR \Ii! CU ZN SE '.llD AG PB WT 
Nl.iMBER % % g/kg 
16912 1,400 1.60 980 180 21 200 _, -1 -0.5 -1 0.3 
16915 1. 700 1. 70 1000 150 51 190 -1 -~ -0.5 -1 0.6 
16916 1.600 L 70 1200 150 28 200 2 -0.5 -1 0.5 

-63uM ANALYSIS !PPM) 

SAMPLE AU V CR ~N rE CO NI CU ZN AS SE MO AG CD SN SB TE W PB BI U wT 
NUl"BEi< PPB " g/k~ 
l3833R 2 140 90 480 3.2 17 36 23 81 5 -1 3 -0.5 -1 1 -1 -1 -1 12 -1 3 74.3 
16914 1 160 120 700 4.5 26 52 33 110 8 -1 3 -0.5 2 -1 -1 l 22 -1 4 52.l 
16910 -1 130 91 610 3.7 21 39 24 80 25 -1 3 -0.5 l -1 -1 -1 18 -1 3 45.3 
16910R 0 0 58 0 o.o 0 0 0 74 6 -1 3 -0.5 2 2 0 -1 0 0 0 o.o 
16911 -1 140 92 550 3.6 20 39 23 82 5 -1 4 -0.5 l 2 1 -1 1 18 -1 3 37.5 
16912 -1 150 94 570 3.8 21 41 26 90 11 -1 4 -0.5 1 2 -1 -1 l 19 4 44.4 
16913 -1 190 120 640 1.6 26 52 33 120 12 l 4 -0.5 l 2 -1 -1 1 22 -1 4 60.2 
16915 l 77 120 530 3.3 21 38 22 56 5 -1 2 -0.5 -1 1 -1 -1 -1 15 -1 -1 91.2 
16916 -1 74 100 530 3.3 23 34 20 49 5 -1 2 -0.5 -1 -1 -1 -1 6 17 -1 2 77. 2 

BEDROCK ANALYSIS (PPM) 

SA~PLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI RB SM SC SE AG~ NA TA TE TB i~ SN w u YB ZNR ZR 
NUMBER PPB % % 
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 -so SO 4.30 8.5 -:o -5 2.50 -1.0 -20 -1.0 5.4 -200 -2 1.9 -5 -200 -500 

BEDROCK ANALYSIS (?PMl CONTINUED 

SAl'IPLE CU PB ZN MN AG SNR LI BE CD2 NA MG AL 5102 5 CL !{ CA F:O NIR SR NB MOR BAR TAR BI ~GI FE 
NUMBER % % " 19702 26 18 57 259 0.6 -10 0 0 0.00 0 0 0.00 0.0 0.00 0 0 0 0.0 " 0 0 0 0 0 o.o O0.00 0 
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Appendix 8-4A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number __OB_-_1~0~4______ 

Drilling Completion Date 12/18/85 

LOCATION (see map at right) 

S-T-R sw!-SW¼-16-68N-26W 

County Koochiching 

Quadrangle __L_i_t_tl_e_f_o_r_k_NW__7_._5______ 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1148 ft. 

Total Depth 96 ft. 

Elevat ion, Top of 
Precambrian Bedrock 1059 ft. 

Drilling Method __R_o_ta_s_o_n_i_·c_______ 

Sample Diameter 3.5 inch 

/I 
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• •-; ••'' I _. • (t.3,
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;;;\ .•• 
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l 1 1 I 

•• .. ·~::, 
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., ;".\: ,, ,·- q .• ~ ·:_.-~ ,.. • . :1 ; ♦' 
I • , , • V 

.· ·~:)·~ :. 
·. •• (.~ ;~ 
M ~ ,. \ 

_( 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tation 

0-81 Des Moines Lobe 
Gl. Drift 

81-89 Rainy Lobe 
Gl. Drift 

89-96 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 

Graphic Summary Log 

Significant 
Geochem 
Samples 

B = Au 

H Thin Section 
I= (Bedrock or Drift) 

F = Interval Cuttings in Bucket Split of "Wholerock" 
G • Core 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 
m~terial 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) 

t:IVERSI.RDEN DRILllh6 MAHAIE£NT Lil1ITED LAemATOOY SfWlE Le& 

h£I6HT (6RANS DRYl AU DESCRIPTI~ Q.A5S 

11. I. COC CLAST 
===---=-

TABLE +10 TAa.E TABLE 11. I. CIK, MOO 00, CALC SIZE X 
SPLIT 0-IIPS FEED COC LIGHTS TOTAL l1A6 HAG Y,6, PPB 

VIS 6R LS OT 

17061 17.0 0,8 16.2 80.3 76.5 3.8 2.5 1. 3 0 NA p 15 20 65 NA 
-066CP 15.9 0.9 15.0 81.2 61.6 19.6 14.7 4.9 (I NA p 15 15 70 NA 
-068CP 19.1 1.2 17.9 88.0 73.6 14.4 11.3 3.1 0 nA p 45 10 45 NA 

-069 5.2 1.0 4.2 52.4 49.3 3.1 2.5 0.6 I. 11'57 p .30 10 60 NA 
-070 i. I 2,8 4.3 7b.2 64.6 11.6 9.8 1.8 0 NA p 30 20 50 NA 
-071 7.5 0.6 6.9 88, 1 79.3 8,8 7.5 1.3 0 NA p ~1j 25 25 1 
-072 

17tj73 
- ?j,_ 

7.7 
0.8 
1.6 

4.4 
6.1 

97.4 
132.2 

74.4 
114.7 

23.0 
17.5 

19.6 
14.2 

3.4 
3.3 

0 
(l 

NA 
NA 

p 
p 

6v 
60 

40 
40 

Tll 
TR 

NA 
NA 

6ClJ) a.ASSlFlCATI~ 

YISlll.E 611.D FR01 SlWCUli TABLE IWD PAffWli 
tU1BER IF 6RAINS 

AB!IRAIE) IRRE6ll.M DELICATE t«lN 
z::.:z:-::z -===-=- --==z- tlA6SAff>LE I PAff£D 

Y/N DIAIETER THIOOESS T p T p T P TOTAL SNS 

17061 N NO VISIBLE GOLD 

-(166CP N NO VISIBLE GOLD 

-068CP N NO VISIBLE GOLD 

-069 N 100 X 150 25 C 

~TRIX 

S/U SD ST CY CQM 

SD CY 

u y y y B B TILL 
ys M y B SANDB 

s M V y B B SAND 
u y '{ y B B Till 
u y y y B B TILL 
u y y y B B TILL 
u ( y y B B TIU. 
u y y y B B TILL 

Crt.C V.6, 
ASSAY 
PPB REJ1ARKS 

TOTAL 2.5 1157 

-070 N NG VISIBLE GOLD 

-071 N NO VISIBLE GllD 

--072 N NO VISIBLE GCl.D 

-073 N t() VISIBLE GOLD 
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MASTER FILE 

SAl'IPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (g) WT (g) wTtgl WT (g) WT~ WT~ WT i RE/11ARKS 
Appendix 8-4C. 

NUl'IBER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM +10 SAND 
17059 104 15-20 5. s L s:ri-sw 16 68 26 /{ DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 28.0 805.(l 3 -1 -1 
17060 104 20-25 C' 

..J. S L S'w-SW 16 68 26 K rn-L. CLAYEY iILL -1.0 -1.0 -1. 0 -1.0 -1.0 26.5 1177.0 2 -1 -1 
17061 104 25.5-30 4.5 SL. SW-Sj,j 16 68 26 K DML. CLAYEY TILL 20-30 0.0 17000.0 800.0 2.5 1.3 -1. 0 -1. 0 -l 5 -1 
17062 104 30.5-34 3.5 5 L SW-SW 16 68 26 l{ DML CLAY: GLACIAL LK -1.0 -1.0 -1.0 -LO -1.0 23.5 1122.0 2 -1 -1 SIC-63]=25.5-34 
17062R 104 30.5-34 3.5 SL Sw-SW 16 68 26 K DML CLAY: GLACIAL LK 0 0 0 0 0 0 0 0 0 0 
17063 104 40-45 r:

,.J, SL Sil-SW 16 68 26 K DML. CLAYEY TILL -1. 0 -1. 0 -1.0 -1. 0 -1.0 -1.0 -1. 0 -1 -1 -1 
17064 :04 45-50 5. SL SW-SW 16 68 26 K D:itL. C.AYEY nu. -~. o -1.0 -1.0 -1.0 -1. 0 22.6 952.0 2 -i -1 SI(-63:i =40-50 
17065 104 50-55 5. SL SW-SW 16 68 26 K Dl'iL. CLAYEY TILL -1. 0 -1. 0 -1.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -1 
17066 104 55-60 5. S L SW-s.i 16 68 26 K D/IIL, Ci.AVEY TILL 50-f,O 0.0 15900.0 '300.0 14.7 4.9 19.0 745.0 3 6 91 
17067 104 60-65 5. SL SW-SW 16 68 26 K DML. CLAYEY TILL -1. 0 -1. 0 -1. 0 -1.0 -1. 0 24. 7 857.0 3 -1 -1 
13834R 104 60-65 5. SL SW-Si,J 16 68 26 K Dr~L. CLAYEY TIL:.. -1. 0 -1. 0 -1. 0 -1.0 -1.0 2:.1 %7.0 2 -i -1 
17068 104 65-69 4. SL SW-SW !6 68 26 K Dl'!L, CLAYEY TILL 60-6'3 0.0 19100.0 1200.0 11, 3 3.1 20.2 623.0 3 6 91 
17069 104 6'3, 5-73 3.5 SL S~-Sw 16 68 2E, ){ DML. UWEY T:L;. 69.5-73 1. 0 5200.0 1000.0 2.5 0.6 28.8 573.0 5 1'3 76 
17069R 104 69.5-73 3.5 s ~ s~-sw 16 68 26 K Dil'!L. CLAYEY TIU.. 0 0 0 0 0 0 0 0 0 0 
17070 104 73-77.5 4.5 SL SW-SW 16 68 26 K Dti!L. C:..AYEY TIU.. 73-77.5 0.0 7100.0 2800.0 9.8 1.8 -:01 .=.

L.....,.',J 664.0 4 39 57 
17071 104 77.5-81 3.5 SL SW-SW 16 68 26 I< DML CLAY: GLACIAL LK 77.5-Bl o.o 7500.0 600.0 7.5 1.3 31. a 590.0 5 8 87 
17072 :o.. 81-64 3. SL SW-Si,J 16 68 26 i{ RL. SIL•Y SA/IID 81-84 o.o 5200.0 800.0 :·3. 6 3.4 38.6 553.0 7 15 78 
17073 104 84-89 5. SL SW-SW :6 68 26 K RL. .. TO V.F. SA!\D 84-89 0.0 7700.0 1600.0 14. 2 3.3 22.5 821.0 3 21 76 
13835R 104 84-8'3 5. s L s~-sw 15 68 26 ;{ RL. F. TO V. F. SAND -1. 0 -1.0 -Ul -1.0 -1.0 25.3 727.0 4 -1 -L 

i.9703 104 8'3-90 1.0 SL SW-SW 16 68 26 J{ BEDROCK -1. 0 -1. 0 -1. 0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
13704 :04 '30-96 6.o s L sw-s~ 16 68 26 ;{ BEDROCK 89-'36 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPrt!l 

SA!'!PLE AU NA c~ c~ fl!N FE C-0 NI cu ZN ZN2 AS SE MO AG AG2 SN SB BA LA hF TA w :ig BI Tri u wT ASSAY 
NUMBER PPB ~ g/kg WEIGHT 
17061 -25 0.13 859 720 7200 29.00 80 130 120 280 0 '37 -1'3 9 0.5 0 -10 2.1 2400 463 210 11 30 60 -2 200.0 28. 7 0 2.83 
17069 3400 0.12 490 520 6500 27.40 80 120 150 400 0 3 -10 10 -0.5 0 -10 4.3 4600 266 130 15 -10 55 -2 96.0 16.5 0 2. 71 
17066 45 o. 10 583 880 7300 27.80 99 120 94 310 0 97 -iO 9 0.5 0 -10 2.9 4500 264 :10 6 -10 31 -2 130.0 .... ,.

.ib,O 1 11. 60 
:7068 60 0.09 498 650 6600 28.20 99 110 110 280 0 100 -18 12 0.5 0 -;.o 3.2 12000 225 120 4 -10 22 -2 110. 0 15.6 1 8.49 
17070 -16 0.08 290 310 5700 34.20 88 150 140 220 0 140 -10 11 2.0 0 -10 4.5 5600 163 44 2 -;o 50 -2 85.0 9.4 l 7. 73 
17071 -24 0.16 528 360 10000 25.00 130 200 110 140 0 55 18 G 0.5 0 -10 o. 7 1000 275 56 -3 -10 17 -2 94.0 14.3 5.58 
17072 1100 0.20 558 290 11000 22.90 140 220 100 120 0 40 -10 4 0.5 0 -10 0.8 600 310 56 -3 -10 ·:>•-.L -2 '37. (l 15.2 4 15.10 
17073 180 0.23 617 310 12000 26.10 170 230 97 110 0 84 -10 4 -0.5 0 -10 0.6 500 343 68 7 -10 40 -2 110. 0 22. 7 2 10.80 
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!IIA6NETIC HEAVY l'IINERAL CONCENTRATE (PPMl 

SAMPLE 
NUl'IBER 
17069 
17068 
17070 
17072 
17073 

l'1GO 

" 1. 100 
o. 760 
1. 700 
1. 700 
1.700 

TI02 
,: 

1. 70 
2.00 
1. 70 
1. 70 
1. 70 

CR 

67 
1300 

BOO 
1100 
1000 

NI 

220 
100 
310 
170 
150 

cu 

30 
17 
27 
31 
27 

ZN SE 

320 -1 
200 -1 
210 -1 
300 -1 
270 -1 

f!IO AG 

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

PB 

-1 
11 
-1 
-1 
-1 

WT 
g/kg 
0.1 
0.2 
0.3 
o. 7 
0.4 

-63uM ANALYSIS (PPMl 

SAMPLE 
NUllfBER 
13834R 
13835/t 
17069 
1705'3 
17060 
17062 
17062R 
17064 
17066 
!7067 
17068 
l7069R 
17070 
1707: 
17072 
17073 

AU 
PPB 
-1 
-1 
-1 

0 
-1 
-1 

, 
I.. 

0 
2 
1 

2 

V 

150 
'39 

140 
150 
120 
:30 

0 
:oo 
170 
170 
150 

0 
140 
120 
98 
87 

CR 

100 
110 
69 
78 
76 

110 
83 
90 
% 
8·3 
88 
73 
BB 

100 
92 
97 

l'!N FE 
% 

580 3.6 
530 3.4 
640 3.8 
580 3.4 
540 3.3 
620 3.6 

0 0.0 
650 3.8 
ol0 3.8 
o30 3,'3 
660 4.0 

0 o.o 
630 3.8 
590 3. 7 
530 3.4 

~ ....470 ~.c; 

co 

20 
22 
21 
20 
18 
22 
0 

21 
22 
22 
23 
0 

21 
21 
20 
20 

NI 

42 
41 
43 
38 
35 
44 
0 

42 
47 
45 
45 
0 

44 
46 
39 
36 

cu 

28 
28 
27 
23 
20 
25 
0 

,..,7
C:., 

27 
28 
28 
0 

27 
26 
21 
20 

ZN 

100 
65 
95 
83 
73 
91 
85 
90 

100 
100 
98 
'32 

110 
88 
69 
60 

AS 

7 
3 
5 
5 
~ 
.J 

4 
5 
7 
7 
7 
7 
7 
6 
4 

. 3 
3 

SE 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
_,. 
-1 

l 

-1 

-1 
-1 
-1 
-1 

MO AG 

3 -0.5 
2 -0.5 
6 -0.5 
4 -0.5 
4 -0.5 
5 -0.5 
2 -0.5 
5 -0.5 
5 -0.5 
5 -0.5 
5 -0.5 
3 -0.5 
6 -0.5 
6 -0.5 
5 -0.5 
5 -0.5 

CD 

-1 
-1 

-1 
-1 

-1 
-1 

1 

-1 

SN 

2 
1 
3 
.,
c:. 

2 
3 

3 
3 
3 
3 

3 
3 
2 
2 

SB 

-1 
-1 
2 
1 
1 
5 

-1 

-1 
2 

-1 
3 

i 
1 

TE 

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

0 
-1 
-i. 

-1 
-1 
0 

-1 
-1 
-1 
-1 

w 

1 
5 

1 
1 

-1 

2 
-1 

1 
2 
1 
2 
5 

PB 

!6 
14 
17 
16 
14 
18 
0 

1'3 
:0 
3 

19 
0 

16 
18 
17 
18 

BI 

-1 
-1 
-1. 
-1 
-1 
-l 

0 
-1 
-1 
-1 

-1 
0 

-1 
-1 
-1 
-1 

u 

3 
2 
3 
3 
3 
3 
I) 

~ 

3 
-1 
3 
0 
3 
3 
3 
3 

WT 
g/kg 
21. 8 
36.2 
50.3 
34.8 
22.5 
20. ·3 
o.o 

23. 7 
25.5 
28.8 
32.4 
0.0 

35.4 
53. 9 
69.8 
27.4 

BEDROCK ANALYSIS (PPM! 

SAMPLE 
NUMBEH 
19704 

AU SB AS 
PPB 
-5 -0.2 -1.0 

BA 

1200 

BR CD 

6.0 -10 

CE 

84.0 

cs 

3.0 

CR 

91 

co 

22 

EU 

-2 

HF 

5 

IR 

-100 

FE 
,: 

3.8 

LA LU 

47 -0.5 

MO 

-2 

NI 

61 

RB 

80 

Si'! SC 

5.70 1:.0 

SE 

-:o 

AGR NA TA 
,: 

8 2, 70 -LO 

-.-
iC:. TB TH 

-20 -1.0 13.0 

SN 

-200 

w 

-2 

u YB 

2.2 -5 

ZNR 

-200 

ZR 

-500 

BEDROCK ANALYSIS (PPMl CONTINUED 

SAl'IPLE 
NUMBER 

cu PB z~ MN AG SNR \..I BE CO2 

" 
NA MS AL SI02 

" " 
s CL K CA FEO 

" 
Nlil SR NB MOR BAR TAR BI LOI 

" 
FE 

19704 65 23 68 650 1. 5 -10 0 0 0.00 0 0 o.oo 0.0 0.00 0 0 0 o.o 0 0 0 0 0 o.o 0 0.00 0 
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Appendix 8-SA. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number 0B-105 

Dr i 11 ing Completion Date 12/14/85 

LOCATION (see map at right) 

S-T-R SEf-SWz-28-68N-25W 

County Koochiching 

Quadrangle __L_i_t_t_l_e_fo_rk__S_E_7_.5______ 

Regional Survey Area -~L_i_t_tl~e~f_o~r_k.;_____ 

HOLE PARAMETERS 

Surface Elevation __1_1_8_7_f_t~•-------
Total Depth __6_3_f_t_.___________ 

Elevation, Top of 
Precambrian Bedrock 1131 ft. 

Dr i 11ing 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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-18 Des Moines Lobe 
Gl. Drift G 

18-56 Rainy Lobe 
Gl. Drift G A,B,C A= Cu,Zn,Mo 

56-63 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: 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.; 113871 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 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlJUlEM DRillINi NANA6EJ£NT LI11ITED LABmATOOY SAtfl.E LIii 

SAlf>I..E ..:100 <KG. NETl lrf'.I6HT <GRANS DRY) /JAJ DESCRIPTI~ a.ASSNJ. = -=- =---=-=- = =-= =--= =::- II -=-=-r::1 
11, I. C!K CLAST -l'VITRIX 

===---
TABLE: +10 TASLE TABLE CCN:. ~ ti), CALC SIZE"· I. X SIU SD ST CY COI.Clf
SPl IT OHPS FEED co«: LISHTS TOTAL l1A6 l1A6 v.s. PPB -- =====-

V/S 6R LS OT SD CY 

17003CP 
--OOSCP 
-007CP 

-0()8 

-OlOCP 

25.5 
25.9 
24.3 
12.6 
'Il.7 

o.o 25.5 
0.8 25. 1 
1.1 23.2 
0.9 11.7 
1,5 21.2 

201.1 
555.1 
469,B 
264.8 
356.0 

87.5 113.6 BS.6 
399.6 155.5 125.4 
304.4 165.4 134.4 
122.0 142.B 123.0 
203,5 152.5 138.1 

28.0 
30.1 
31.0 
19.B 
14.4 

0 
0 
0 
0 
0 

NA 
NA 
NA 
NA 
NA 

TR 
6 
p 
p 
p 

NA 
20 
20 
30 
50 

NA 
80 
BO 
70 
50 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

s F 
s F/11 
u y 

u y 

u y 

y 
y 
y 
y 
y 

y 
y 
y 
y 
y 

B 
B 
B 
6B 
GB 

B 
B 
B 
6B 
GB 

Sf\'ID 
SAND 
TILL 
TILL 
TILL 

6W) ClASSIFICATIC». 

YISill.E 611.D FROt 9-W<IN; TABLE AND P~IhG 
tUtBER (f' 6RAINS 

SAtFLE I PAtf£0 
Y/N DIMT£R 

ABBRADED IRRE61J.M 
-====== ----: 

llll00£SS T p T p 

DEl. ICATE NlN 
=== l1A6 

T P TOTAL 6NS 

CALC Y.6. 
ASSAY 
PPB ilEJ'tMKS 

17003 N NJ VISIBLE 6(lJ) 

-()()5 N NJ VISIBLE GCIJ) 

~7 N NJ YISIBlE SCX.D 

-008 N P«J VISIBLE 6{JJ) 

-010 N t«J VISillE Gtt.D 



QNIARY IF G. ,EYER LOO 08-105, AOTASOUC CORE OB-105 
[ IN IO l!A6 1K H IN -63 MICRIJI l [ IN MA6 FRAC l -63 hON NAG llf6 ftC 

A100 "10 A10 AJOO A10 "SOI) "'° "100 ~- ;.ti "100 ~ "2 4£"W ~ ' A~ A~ A~ A!~ Ni Sb lb Zn Fd Ni Pb _£_~ ; g/kL-ilJ!LJL!g___ (FEET) I IJ•~ LITHOLOSY LITtO..OSIC D£SCRIPTIIM AND/OR RO!AAKS Appendix 8-SB. 
-:]DES MO l NES t:;,- ,-;.-::-.:;:!-_--i______ '------ r--J______ L----- '------ -----' -----. -----I----- I ----- ,______ L_____ (. _____ ' -----. ----- '------ ~-----' _____ IL_____ , _____ l _____ L_____ , _____ I _____ I ____ _ j , .......•.....·., ···---------------------: ----- ,______ L-----' _____ I -----L-----' -----; -----' ----- L_____ ! ----- L_____ I ...1 

_____ I-----'•-----------.-----:______ i------ ~---- I ---- ~----- i------1------1------ j ~ 1 i::f X)<3 (0,0-1.0l GRAVELLY SAND;disturbld,fill.t- ---- ~----- ~-----: ----- '. ----- ~----- ~----- -----~-----:----- 0-----~-----~-----~-----i------~-----~-----i------~-----~-----1 --4 I 1,···,.-.·· ····.,:i-.---------------
5 --i 1 I~~:,:::~~{>~~ (1.0-10.0> CLAYEY TILL10XIDIZED11-4 aw 11 

-f t I:?·:..::-:..~• :..3 pebs leached out, not uny other pe!K, sl 
I 1·~..::-s •~;~ --:~ calcj4-9 ls pebs. coaon, also j I 1·..:-..',>.',"·A gran1te,others,. ■ 1nor sh pebsjsec carb nr 
1 i·,:-..·;·-.·;.:••• ·a:3 Dase,IIOCI calc;~-10 till with sand,10 _;

--i I I· • • ·t----------------
--4 ! I : : : :1 UO. 0-14. 5l COARSE SANDjOXIDIZED;w/a few 
-I I ! : : : ;! dolo pebs. 

·•C -=l
j_,_1 I ..., : l>•·:.:·-.·:.:·.. ) .....----------------

1 !···:~:?:>>-~ (14,5-18.0l CUlYEY TILL•OXIDIZED to-· ...1 i:RA I !M'I/ 1 1·•\. ·•·•.. ••••.. ···l 16;U~XIDIZED below 16;16-18 calc:,dolo pebs .... ! i: : :1 C011110n, trans to underlying sand, __,_________,, . . ·i----•---·----------
-f 1 • :! 118,0-29.0l PIEDIUM TO COARSE 
---: 1: :1 S~;U~XIDIZED,.J18-19.5 sl calc;2.3-24 fgr 

...-,.,......._______ , ......., I : :! sand, non calqc:;i. 5-2& 11gr & fgr sand w/1ica
J.17003 ii i01 ! : :j flakes;26-2.7 rgr sand wlvfgr silty sand bed 

....j I ; : :I toward bottOlt. 

....j I I· :I 
-i I i: :I 
-; I 

i (29, 0-49, 0l COARSE TO VCSR 
-; I. I SAND;U~XIDIZED;29-38.S w/s011e granules,sl-,_, ! : ! calc;38. S-41 fur ut 1gr sand;41-43. 5 ■ gr

I ; I to cgr sandj43. S-45 so■e iron
:]5 U.701ias1i!01 I. I staining;4~4&,5 ■ gr to cgr sand;47.5-49 

~ ,- I: ! w/graveI,fining uc,sharp contact at base. 
-; I i: \ 
-1 I I. 

~o ~ ! t. 
i: 
I •..J I '. 

-i ! I. 
--l I I: 

~5 -;::::II ........ I: 
1.1. 7 007 ll 101 I.,-
:J I ! : : : (49,0-51.0l VERY FINE SANOjlJNOXIDIZED•49-SO 

·1=; i; i;;;,; 11 fgr-vfgr and sl calc;S0-51 ■gr sand w)bedsso -i l .:: "'"'::'I of vfgr sand. 
d I I: : : :1 

l..t7008!110l i ••••1-----------------
CC' 1- 1: : : :1 (51.0-56.0l COARSE SAND;UNOXIDIZED;Sl-52 
•-".J 7 I I • • • •1wlftw granules & 511 l!&bs, v sl calc;52-56

:.! I l :,,,: .,,.. ::-~ .,,. alternating layers of ■gr-cgr-vcgr sand.
I ! 

!13870'1 I·,< •• -,~. ·1 (56,0-63.0l BEDROCK;56-58 & 61.5-63 
E;o -:: I I • • ·,,· • • ·,.,·! Tondi tic hornblende-biotite gneiss 111/tr

I·,-,· •• ·,.~. ·1 dissea 1ulfides;S8-61.S TONALITE,aany-i I • • ·,,.· • • ·,,·! stringers. 
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https://56,0-63.0l
https://51.0-56.0l
https://49,0-51.0l
https://118,0-29.0l
https://14,5-18.0l
https://0,0-1.0l


MASTER FILE Appendix 8-SC. 

SAMPLE DI-I SAMPLE STD GFORTY LEGAL CDIJNTY DRIFT ASSAY GOLD WT (g) WT (gl WT (gl WT (g) WT(g) WT (g) WT% WT% WT% REMARKS 
NUMBER NUJl!BER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NON~G ~AG -63uM -63FEED -63uM +10 SAND 
17000 105 10.5-15 4.5 SL SE-SW 28 68 E'S K ~L. frlED. TDC. SA!'dJ -1. 0 -1.0 -1.0 -1.0 -1.0 33.3 737.0 5 -1 -l 
17001 105 15-18 3. SL SE-SW 28 68 25 K DJIIL. CLAYEY TILL -1.0 -1. 0 -1. 0 -1. 0 -1. 0 21. 1 436.0 5 -1 -! 
17002 105 20-25 5. SL SE-SW 28 68 25 K RL. MED. TD C. SAND -1.0 -1.0 -1.0 -1.0 -1.0 -l.O -1.0 -1 -1 -1 
17003 105 25-30 .. 

.J, SL SE-SW 28 68 25 K RL. MED. TO C. SAND 20-30 0.0 25500.0 0.0 85.6 28.0 31.9 132'3.0 2 0 98 SlC-63]=20-30 
17004 105 3o-35 5. SL SE-SW 28 68 25 K RL. MED. TD C. SAND -1.0 -1.0 -1. 0 -1.0 -1.0 -1. 0 -1.0 -1 -1 -1 
17005 105 35-41 6. SL SE-SW 28 68 25 K RL. MED. TO C. SAND 30-41 o.o 25900.0 800.0 125.4 30.1 19.5 1460.0 3 96 SH-63j=30-41 
17006 105 41-46 5. SL SE-SW 28 68 25 i{ RL. MED. TO C. SAND -1.0 -1.0 -1.0 -1. 0 -1. 0 18.6 590.0 3 -1 -1 
17006R 105 41-46 5.0 SL SE-SW 28 68 25 K RL. MED. TDC. SAND 0 0 0 0 0 0 0 0 0 0 
17007 105 46-51 5. SL SE-SW 28 68 25 K RL. MED. TD C. SAND 41-51 0.0 24300.0 1100.0 134.4 31. 0 38.5 746.0 5 5 '30 
17008 105 51-56 5. SL SE-SW 28 68 25 K RL. MED. ,O C. SAND 51-56 o.o 12600.0 900.0 123. 0 19.8 42.1 861.0 5 7 88 
17009 105 55 -2.0 SL SE-SW 28 68 25 K RL. UNCLASS. S...UFF -1.0 -1.0 -1.0 -1.0 -1.0 18.9 486.0 4 -.. _, 

' SLlJFF ll!APL 
17009R 105 C"C" 

.J.J -2.0 SL SE-SW 28 68 25 K RL. UNCLASS. SLUFF 0 0 0 0 0 0 0 0 0 0 
170l0 105 55 -2.0 SL SE-SW 28 68 25 i\ RL. UNCLASS. SLUFF 55 o.o 22700.0 1500.0 i38.1 14,4 1'3, 0 476.0 4 7 8'3 SLUFF J!\AT' L. 

170l0R i05 55 -2.0 SL SE-SW 28 68 25 K i<L. UNCLASS. SLLiFF 0 0 0 0 0 0 0 0 0 I) 

13870 105 56-63 7.0 SL SE-SW 28 68 25 !{ BEDROCK 56-63 -1. 0 -1.0 -1.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -1 

NONMAGNETIC ~EAVY ~INERAL CONCENTRA;E (PPM) 

SAl'!iiLE AU NA CE c, [111\j FE CD NI cu ZN ZN2 AS {"-
.:,c Y!O AG AG2 Si~ SB BA :..A !-iF TA w PB BI :H u ~I ASSAY 

NUMBER PPB " g/kg wEIGHT 
17003 44 0.18 255 390 9300 :8.30 41 93 24 130 0 -2 -10 5 -0.5 0 -10 -0.3 400 148 60 E, -10 14 -2 39.0 7. 1 3 74.50 
17005 26 0.18 163 320 9500 17.10 43 '36 25 130 (I -2 -10 5 -0.5 0 -10 -0.3 -300 91 28 6 -10 ,c-

i.J -2 23.0 3.8 5 95.60 
17007 72 0.19 188 370 8'300 20.10 68 120 42 120 0 -4 -10 5 -0.5 0 -10 -0.4 400 109 34 6 -10 15 -2 28.0 6.1 6 102.00 
17008 -18 0.22 200 340 8300 1'3.50 90 150 63 130 0 9 -10 4 -0.5 0 -j.{) -0. 4 -200 115 40 C" 

.J -lO lb -2 2'3.0 9.0 10 83.30 
17010 18 0.25 142 300 8700 17.60 74 140 58 130 0 -4 -10 4 -0.5 0 -10 0.5 -100 75 21 4 -10 17 -2 16. 0 3.3 6 105.00 
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MAGNETIC HEAVY MINERAL CONCENTRATE (PPfl!l 

SAMPLE 
NUMBER 
17010 

MGO 

" 1,600 

TI02 

" 6.50 

CR 

1100 

NI 

140 

cu 

30 

ZN SE 

410 -! 

MO A6 

-1 -0.5 

PB 

14 

WT 
g/kg 
0.6 

-63uM ANALYSIS !PPM) 

SAl'IPLE 
NUMBER 
17000 
17001 
17003 
17005 
17006 
17006R 
17007 
17008 
17009 
17009R 
17010 
:!. 7010R 

AU 
PPB 

6 
-1 
-1 
-1 
-1 
0 

-1 
-1 
-1 
0 

-1 
0 

V 

90 
130 
75 
90 

100 
0 

63 
64 
78 
0 

75 
0 

CR 

98 
88 
95 

120 
130 
120 

81 
84 

130 
1:0 
220 
190 

fl!N FE 

" 540 3.5 
550 3.3 
300 3.1 
370 4.0 
520 4.8 

0 o.o 
440 2.4 

~ C"450 c.,,J 

470 3.3 
0 0.0 

520 4.1 
0 o.o 

co 

21 
19 
21 
25 
37 
0 

17 
17 
22 
0 

23 
0 

NI 

39 
40 
30 
45 
65 
0 

27 
27 
40 
0 

53 
0 

cu 

29 
27 
20 
43 
76 
0 

15 
15 
44 
0 

c-~
-.,J 

0 

ZN 

71 
120 
65 

170 
550 
560 

~,
J. 

32 
270 
290 
92 

110 

AS 

4 
5 
2 
4 
5 
7 
2 
2 
4 
5 
4 
5 

SE 

-1 
-1 
-l 
-1 
-1 
2 

_,. 
-1 
-1 

-! 

~ AG 

4 -0.5 
4 -0.5 
3 -0.5 
6 -0.5 
9 -0.5 
9 -0.5 

-1 -0.5 
2 -0.5 

12 -0.5 
9 -0.5 

30 -0,5 
22 -0.5 

CD 

-1 
1 

-1 

-1 
-1 
-1 
-1 
1 
1 

-1 

SN 

2 
2 
2 
2 
2 

-1 
1 
2 

2 
2 

SB 

1 
-1 
1 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-, 

TE 

-1 
-1 
-1 
-1 
-1 
0 

-1 
-1 
-1 
0 

-1 
0 

w 

5 
3 
2 
3 
3 
2 

-1 
1 
3 
2 
3 
3 

PB 

21 
22 
18 
26 
26 
0 

11 
12 
15 
0 

19 
0 

BI 

-1 
-1 
-1 
-1 
-1 
0 

-1 
-1 

-1 
0 

-l 
r) 

u 

2 
3 

1 
2 
0 

-1 
-1 
-1 
0 
. 
0 

WT 
g/kg 

45.2 
48.4 
24.0 
13.4 
31. 5 
o.o 

51,6 
48.9 
38. ·, 
0.0 

39. 9 
0.0 

SA!f.PLE 
NUMBER 
13870 

AU SB AS 
PPB 
-6 -0.2 -1.1 

BA 

0 

BR 

0.0 

CD 

0 

CE 

50,0 

cs 

0.0 

CR 

260 

co 

24 

EU 

0 

..-.,r 

2 

:R 

-50 

BEDROCK ANALYSIS 
FE LA LU MO 
~ 

4.9 33 0.0 0 

(PPM) 
NI 

0 

RB 

0 

SM 

0.00 

SC 

0.0 

SE 

-5 

AGR NA 
~ 

-2 2.60 

TA 

0.0 

TE 

0 

TB 

0.0 

TH 

6.5 

S'-J 

0 

~ 

-3 

u YB 

1.8 0 

ZNR 

200 

ZR 

0 

BEDROCK ANALYSIS (PPM) CON,INUED 

SAMPLE 
llilJJIIBER 
13870 

cu 

0 

PB 

0 

ZN 

0 

MN 

0 

AG 

0.0 

SlliR 

0 

I •-· 
0 

BE 

0 

CO2 

" 0.00 

NA 

0 

MG AL SI02 s 
,:," 0 0,00 o.o 0.00 

CL 

0 

K 

0 

CA 

0 

FEO 
~ 

o.o 

NIR 

-320 

SR 

0 

/1.B !'t\OR 

0 -3 

BAR TA~ 

580 -2.2 

BI ...or 
'/. 

0 0.00 

FE 

0 
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Appendix 8-6A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-106 

Drilling Completion Date 12/16/85
---'----'------

LOCATION (see map at right) 

S-T-R SW¼-NW¼-19-69N-25W 

County Koochiching 

Quadrangle Littlefork 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface 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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested SamEles 

0-98.5 Des Moines Lobe 
Gl. Drift G A,B,C 

98.5-108 Rainy Lobe 
Gl. Drift G A,B,C 

108-114 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 Schist 

% 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 i.), Present assemblage: Chlorite, 68; Biotite, 5; Horn
blende, 17; Sericite, 7; Calcite, 1; Quartz, 1; Opaques (leucoxene), 1; 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 
replacement. Biotite is red-brown and fresh, and appears to have grown after an earlier 
phase of retrograde metamorphism. The biotite books are typically rimmedbya 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 MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlEDEN DRILLitli HANA6El£NT UNITED L.ABmAT~Y SAtRE LOO 

StWLE 11:IGIT (KS.NET) NEI GU (6RAl'1S DRY> All DESCRIPTIOO a.ASS 
--- --- -= a::::::= =- -=t«J. = = 

N. I, CCI«: Cl.AST tlATRIX 
11' 

TABLE +10 TABLE TABLE N. I. CTN:. ~ t«J. CALC SIZE I S/U SD ST CY Cll.00 
SPLIT DUPS FEED Co«: LIGHTS TOTAl l1A6 tlA6 Y.6, PPB = 

VIS 6R LS OT SD CY 

16954CP 7.5 0.4 7.1 146.3 144.:S 2.0 1.4 0.6 0 NA p 30 JO 40 NA u y y y B B TILL 
-9571Ji 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 y B B TILL 

-rr.ie 7,9 0.4 7.5 55.7 52.8 2.9 1.9 1.0 0 NA p 50 35 15 AA u y y y B B TILL 
91,0CP 11.9 o.o 11.9 33.6 33.4 0.2 0.1 0.1 0 NA TR NA NA NA NA s F y y B B SAND 

y-961 9.8 1.6 8.2 278.2 248.9 29.3 24.5 4.8 0 NA p 30 70 NA AA u y y B B TILL 
p y y-962 14.0 2.3 11.7 197.5 162.9 34.6 29.8 4.B 0 NA 10 90 NA NA u y B B TILL 

6CU) a.ASSIFICATJm. 

YISIII.E 6QJ) FJU1 SHAICIN3 TABLE AND PM4IN3 
NJUlER CF liRAJNS 

ABBRADED IRRE6ll.AR DELICATE ~ CALC Y.6. 
SAPR.E I PiW£D =-= -== === l'IA6 ASSAY 

Y/N D1At£TER THic»ESS T P T P T P TOTAL ENS PPB REMARKS 

16954 N t«l YISl!l.£ Ill.I) 

..tf51 N t«l YlSilLE 6(1.J) 

-958 N t«l YISIII.£ 6Cl.D 

-960 N t«l YISIILE Gll.D 

-961 N t«l YISIII.£ 6Cl.D 

-962 N t«J VISilLE 611.D 

https://IRRE6ll.AR


SIJPl!ARY (F S. ~ER LOS 08-106, ROTASONIC CORE OB-106 
C IN tfJN ~ ftlC JC lN ""'3 IIIIC~ JC IN lliG F~ l ""'3 tflN ~ WIG ltC 

"200 "600 "~ "25 "6000 "30 "1~ "100 "10 "10 "lOOn "10 "~ "50 "100 ~~ ~ "100 ~ "2 
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15 , 
-! 

i • :! stains,111/sand tNtOS!9-11 ■gr-vcgr,w/■uch 
l 
I 
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r----- r-----r-----r----- r----- ;i-----1111..-------- .lli---- .,--- --- ---- 1··---- r----- r----- r------ r----- $!!!---- r----- r-----, l/:·):·-):·:::::1 (19.5-82,0> CLAVEY TILL;UNOXIDIZED;19.S-23 ! 
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-1 ----------------:-i--·:HA I ir.CV1~(98. 5-108. 01 SANDY : 

·1 nn- ,~ ~E561 TILL;Ut{)XIDIZED;loamy,pebbly at upper , : 
-- - - iJI.. 6 9 6 J_ ii !'-:•i tF.f.Etl:f.:Etm contact, sl calc, contains ■ uch fgr-111gr 

-:--..::, • -~l;=l=IJ!/!Jf* sand;flWlr pe~s & cobs past 102,many l~rger
1- i ~~ ::l::1:i::EE5E::ilfll ptb1 , ... 11111lar to bedrock;v sandy till or 

-1 nciJl..6962'1 ii\?JJ1 tl±ffitt.Ef.9 poorly sorted grvlly sand• 
.L•-· ·-· -, I - El:S:\t~sm 

~ l ft~-1,!--'"1Ht-1_q_oa_.-0--11-_4·.o,-BEDROCK;~RTZ e1onTE SCH~sr 
- - .. .. 1 r.=:;;-; I.,.,•..•,.,•. _I 1111th str1ng,rs of granite and a ■ore ■ahc

11U·1.1'97 ~•5 ll ~ 1 _,.,. .,.,., zone 108-108, 5 of 
: I ! :,-,: >=: i Hornblende-biotite-chlorite schist described 

=1 l .,-:: :,-,: :,-:: :,-,:: by T. S. BOERBOOM fro11 thin sections. 
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Appendix 8-6C. 
MASTER FILE 

SAilliJLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (g) WT ig) WT(g) WT (g) WT i WT~ WT% qEMARKS 
NUtr.BER NUMBER INTERVAL DESC TYPE FTG GRAINS ~MC FEED +!OFEED NON!i'JlG ~AG -63uM -63FEED -63uM +10 SAI\D 

C16947 106 14.5-19. 5 .J, SL 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 -1 -1 
16948 106 30-35 5. SL SW-NW 19 69 25 I{ Dl'IL. CLAYEY TILL -1.0 -1.(l -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16949 106 35-40 5. SL SW-NW 19 69 25 K ~L. C'L.AYEY iILL -1.0 -1.0 -1.0 -1.0 -1.0 22.9 911. 0 3 -1 -1 SI(-63] =30-40 
16950 106 40-45 5. SL SW-NW 19 69 25 !{ DML. CL.AVEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -1 
16951 106 45-50 5. SL SW-NW 19 69 25 K D!l!L. CLAYEY TILL -1.0 -1. 0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16952 106 50-55 5. 5 L SW-NW 19 69 25 K D!11L. Ci.AVEY TILL -1.0 -:.o -1. 0 -1.0 -1.0 '22.. 7 766.0 3 -1 -1 SI[-63]=45-55 
16953 106 55-60 5. SL SW-NW 19 69 25 K DML. CLAYEY TILL -1.0 -1. 0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16954 106 60-65 5. 5 L SW-lliW 19 6"3 25 K D11ll. C:..AYEY TILL 55-65 0.0 7500.0 400.0 1.4 0.6 21. 4 589.0 4 5 91 SH-633=55-65 

C16955 106 65-70 .J, SL SW--1\W 19 69 25 K DIIIL. CLAYEY TILL -1. 0 -1.0 -1.0 -1.0 -1.0 21.5 244.0 9 -1 -1 
16"356 106 70-75 5. S L Sl,HiW 19 69 25 K DIIIL. C:.AYEY TILL -:. 0 -1.0 -1.0 -LO -1.0 -1. 0 -1.0 -1 -1 

C13836R 106 70-75 .J, Si.. SW-Ni-l 19 69 25 K DML. Ci.AVEY TILL -LO -1, 0 -1.0 -1. 0 -1.0 20.6 556.0 4 -1 . 
:6957 106 75-77 2. 5 L S..i-Ni,i l'3 59 25 K D!l!L. C:..AYEY TILL 70-77 0.0 4900.0 0.0 0.9 0.5 21. 6 392.0 6 (I 94 SI[-63J=70-77 

C16958 106 77-€-2 .J, SL Slol-NW 19 69 25 K D1"L. SLAYEY TLL 77-82 o.o 7900.0 400.0 1. 9 1.0 20.5 782.0 3 5 92 
1695"3 106 85-90 5. 5 L SN-'.-..W 19 6"3 25 :{ D!11L C_AY: GLACIAL L:< -:. 0 -1.0 -1.0 -1.0 -1. 0 -:. 0 -1.0 -2 -1 -1 
16960 106 90-95 5. S ;,_ SW-NW 19 69 2:i K DML CLAY: GLACIAL LK 85-95 0.0 11'300. 0 0.0 o. i O.i. 20.4 927.0 '-

:; 0 98 SI[-63~=85-95 
16'361 106 98.5-102 3.5 SL SW-~'W 19 69 25 i{ rt... SANDY GVL. T".L.-i 98.5-102 o.o 9800.0 1600,0 24.5 4.B 23.4 958.(l ·O 15 82C. 

C:6962 106 102-:07 -'• SL SW-NW 19 69 25 i{ RL. SAI\DY GVL TILL 102-107 0.0 i.4000.0 2300.0 29.8 4.8 73.6 1306. 0 6 i6 78 
'T':"·' 
1,iL..L..13837R i.06 102-107 5. SL SHIW 19 69 25 i{ R.... SANDY GVL. -1.0 -1.0 -1.(1 -1.0 -1.0 38.2 780.0 5 -1 -1 

19705 106 107-il4 7.0 SL SW-NW 19 69 25 :< BEDROCK 107-114 -1. 0 -1. 0 -1. 0 -1. 0 -1. 0 -1. 0 -1.0 -l -1 -1 

~ONMAGNETIC HEAVY MINERAL CONCENTRATE <PPM) 

SA1'1PLE AJ NA CE CR MN FE co r-.I cu ZN Zr..:2 RS SE i'lD P.G AG2 SN SB BA LA ~F TA ,J 9B BI TH u WT ASSAY 
NUMBER P □B g/kg WEIGHT" i.6954 -33 0,16 1070 800 5700 31. 70 88 100 130 360 0 96 -27 21 0.5 0 -:o 3.3 3300 640 300 6 40 :7 -2 200.0 29.2 0 1.53 
16957 73 0.12 1010 740 6200 30. 70 89 110 :70 240 0 130 -27 15 0.5 0 -10 3.8 4200 616 320 15 -10 21 -2 180.0 38.0 0 1.01 
16958 30 0.08 997 800 5900 29.40 94 100 120 200 0 180 -20 13 0.5 0 -10 3.8 1100 538 280 11 -10 37 -2 160.0 32.2 0 1.94 
16960 23 0.29 972 750 7400 27.80 110 140 230 270 0 92 -20 11 -0.5 0 -10 1. 9 4800 473 180 7 -10 47 -2 210.0 32.5 0 0.11 
16961 -28 0.27 1250 290 9700 24. 70 3:0 340 250 140 0 E,4 -:o a 0.5 0 -:o -0. 6 -100 735 1:0 6 10 28 -2 150.0 42.3 3 19.00 

•·r::716962 ,=17 0.26 1080 230 10000 21. 70 280 340 240 120 0 74 -24 7 0.5 0 -10 -0,6 -300 C.J, 100 5 i.70 • .J -2 14-0. 0 34.4 2 22.00 

MAGNETIC ~EAVY MINERAL CONCENTRATE <PPflll 

SA;i!ilLE MGO Tl02 CR NI cu ZN SE MO A6 PB \.ii 
Nlii'1BER t t g/kg 
16958 1.200 1.30 1200 120 24 200 -l 8 -0.5 -1 0.1 
16961 1.200 1.60 1500 160 38 170 -1 7 -0.5 -1 0.5 
16962 1.500 l. 60 1500 140 26 130 -1 3 -0.5 -1 0.3 

• 
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-63uJll ANALYSIS (;ll)!I!) 

SA!'IPLE 
NUMBER 
16947 
16949 
16952 
16954 
16'355 
13836il 
16957 
16958 
16'360 
16961 
16962 
13837R 

AU 
PPB 
-2 

-1 
-1 
1 

-1 
-1 
2 

-1 
4 

-1 

V 

73 
150 
160 
160 
170 
180 
160 
120 
150 
81 
80 
83 

CR 

68 
96 
97 
96 
93 
98 
91 
77 

120 
110 
120 
120 

MN FE 
,: 

940 2.8 
640 3.9 
610 3.9 
560 3,6 
580 3.6 
580 3.8 
530 3.5 
540 3,0 
590 4.3 
500 3.2 
410 2.9 
521) 3.3 

co 

15 
23 
23 
21 
22 
21 
21 
18 
26 
22 
"·c.. 

22 

NI 

25 
42 
44 
40 
43 
44 
40 
35 
53 
";Cj.,. 
37 
39 

cu 

21 
28 
28 
26 
27 
28 
25 
21 
34 
23 
21 
23 

ZN 

79 
93 
94 
93 
88 
99 
92 
77 

110 
48 
44 
47 

AS 

7 
5 

10 
9 
7 
9 
9 
5 
7 
4 
3 
3 

SE 

-1 
-1 
-1 
-1 
-1 

-1 
-1 
-1 
-1. 
-1 
-1 

MO AS 

3 -0.5 
4 -0.5 
5 -0.5 
5 -0.5 
4 -0.5 
4 -0.5 
4 -0.5 
3 -0.5 
3 -0.5 
2 -0.5 
2 -0.5 
1 -0.5 

CD SN SB TE w 

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

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

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

-1 1 -1 -1 
-1 1 -1 . 5 

-1 3 
BED~CCi< ANALYSIS ( JJll!) 

PB 

21 
21 
21 
21 
21 
14 
22 
19 
22 
12 
11 
9 

BI 

-1 
-1 
-1 
-1 
. 

-1 
. 

-1 
-1 
-1 
-1 
-1 

u 

3 
4 
4 
4 
4 
3 
4 
4 
3 

-1 
-1 

WT 
g/kg 
24.4 
c.'5. l 
29.6 
36.3 
88.: 
37.1 
55.1 
26.2 
22.0 
24.4 
56.4 
49.0 

SAMP!..E 
M.:MBcR 
:9705 

AU SB AS 
,JPB 
-5 -0.2 -1.0 

BA BR 

580 -5.0 

CD 

-10 

CE 

90.0 

cs 

3.0 

CR 

160 

co 

23 

EJ 

3 

~F' 

4 

i:R 

-100 

FE 

" 3.8 

LA LU 

36 -0.5 

~o 

-2 

NI 

73 

RB 

:;::
,.;..} 

s:ii SC 

5.60 :5.0 

•·-:JC:. 

-10 

AGR NA TA 
,: 

5 2.50 -1.0 

TE TB 

-20 -1.0 

T"
!l"1 

9.0 

SN 

-200 

w 

-2 

ll 

3.0 

YB 

-5 

ZNR 

-200 

ZR 

-500 

BEDROCK A~ALYSIS (PDM) CONTINUED 

SAl'IPLE 
NUMBER 
19705 

cu 

42 

PB 

21 

ZN 

57 

MN 

464 

AS 

1.3 

SNR 

-10 

LI 

0 

BE 

0 

CO2 
'% 

0.00 

NA 

0 

MG AL SID2 s 
.,,." 0 o.oo 0.0 0.00 

CL 

0 

K 

0 

CA 

0 

FED 

" o.o 

NIR 

0 

SR 

0 

NB M □ il 

0 0 

BAil 

I) 

TAR 

0.0 

BI LOI 
1,. 

0 0.00 

FE 

0 
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Appendix 8-7A. 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 NEl-SE¾-29-68N-24W 

County Koochiching 

Quadrangle __E_r_i_c_s_b_u_r~g.,_S_W_7_.5_______ 

Regional Survey Area Littlefork...;...______ 
HOLE PARAMETERS 

Surface Elevation 1150 ft. 

Total Depth 150 ft. 

Elevation, Top of 
Precambrian Bedrock 1008 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 Sunnnary Log 

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-63.5 Des Moines Lobe 
Gl. Drift G A,B,C 

63.5-142 Rainy Lobe A== Au & Zn 
Gl. Drift G A,B,C B = Au 

142-150 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: 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) 31 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

llVERBLllDEH !»llllllli tWWE£NT UNITED l..A!UlATCJlY SAlt'lE LOO 

SM'I.£ IEl9fT (KS.NET! IU9iT l!ilANS DRY! t4J DESO!IPTIIW a.ASS 
Ill. ---=- w::s-sr-::,--r~~mr ~-~ = =•-== 

N. I. ClH: Cl.AST NATRIX 
.....---== ===== = 

TAil.i: +10 TAil£ TAllf n. I• CCN:. !IN Ill. ~c SIZE % S/U SD ST cY ca.Ill 
!ifllT Oi!PS FEED roe LIGHTS TOTN. IIA6 IIA6 v.s. PPB = """"""2 

VIS 6R LS OT SD cY 

169730' 12.1 0.5 II ,Ii 81.:; 77.0 4.5 3.1 1.4 0 NA p s 10 85 NA u y y y B B TILL 
-'iS2CP 29.B o.o 29.8 SbS.2 324.4 240.8 199.3 41.5 I 8 TR 11A NA NA NA s F y y Q e !Wm 
-'184CP 27.9 o.o 27.9 548.l 287.2 260.9 214.2 46.7 9 31 TR M NA NA NA s F y y e B ~ 
-986CP lli.2 0.2 16.0 3~.5 219,0 170.5 145.7 24.8 5 194 p 5 95 TR NA s F y y B e S{H) 

-988CP Iii. I 0.0 lb.I 343.5 160.5 183.0 155.7 27.3 7 BS TR 11A NA NA NA s F y y B B SIWll 
-989 23.7 o.o 23. 7 416,1, 196. I 220. 5 180.1 40.4 2 8 TR IIA NA NA NA s F y y B B !Wm 
-990 l:i.4 o.o 15.4 214.l 71.7 142.4 113.l 29.3 0 NA TR HA NA NA NA S F y y B B Sf4GI 

liG.II ll.llSSIFICATIIII 

1119181.E ln.D f'R!J1 9WCIN3 TABLE tKl PAlflJt,6 
N.NEll CF FAAINS 

ABllAAllED 1Rfl£6U..M ll£1.ICATE IOl CALC V.6. 
liNI'!.[ I PNIED -=- -=-=a s===a MG ASSAY 

Y/H DINETER THIOOESS T P T P T P TOTAL 6IIS PPB REIWlKS 

16973 N NJ VISJIU 6!l.lJ 

-'182 N 100 X 100 20 C 

TOTAL I 199.3 B 

-9114 Y 2S X 25 5C I I EST. 1% PYRITE 
25 X 50 8 C I I 
50 X 50 10 C 2 2 
50 X 75 Ile I 
75 X 75 15 C 2 2 

100 X 100 20 C I 
125 I 125 25 C l 

'- TOTll 9 214.2 31 

-98l, Y 50 X I00 15 C EST. 1% PYRITE 
100 I 150 25 C 
150 I ISO 29 C 
125 X 150 27 C 
200 X 250 42 C 

TOTN. 5 145. 7 m 
-988 Y 25X 25 5C 2 EST. 1% PYRITE 

25 I ~ 10 C l 
50 I 50 10 C I 
SO X 75 13 C l 
75 X 100 18 C ! 

200 X 200 38 C l 

TOTAL 7 155.7 

-989 N 50 X 75 13 C 
50 X 125 18 C 

TOTrt. 2 180,l 8 

-990 N l«l YIS!ll.£ Bil.I) 
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s.MRV CF 6, JIIEYER LCG 08-107, ROTASONIC CORE 08-107 
t IN t«JN Wl6 If£ l C IN -63 MICRa4 l C IN fJl6 FRII: l -63 ~uJAG MAG 

YY~1T~~~~~~~~~~Yl3J~ !F£ET> ~ 1Jlls UIHWIIV L!TIIILOO!C 11£9CRIPTIIH! IWD/OR IIEl!IIRKS Appendix 8-78. 
·:--__ __ _-,_-_-'_:::.:_:..._-_~~---:..c_::.._-_... __ __ ____ l _____ '---- -- [ _____ 1 ----- ( _____ ! ---- L_____ I ----- L_____ ( _____ ~ ""'JDES MO:[ NES i=;---§'! I.:.:_::._-_.,.,-_~_:.:::... 1-_-=_=--_....,~c---_-'-'_a=-_-_~._-_--'~_'-_...,_-_---'-" _____ L 
L-----L _____ L_____ L_____ I -----'-----' ----- -----~-----'-----L-----L-----L-----1-----L-----L-----L-----L-----L-----L-----' .J I ! I -: 
!------ 1------' ·---- L----- !------1------1------ ----- L----- ~----- ,______ L----- 1------1------1------ '------ L----- \.-----1------1------1 -I t ~-:-1 (0.0-3.0) CLAV;OXIDIZED;organic1 0-2;2-3 : 
~----- !------ !------ !------ '--•---1------ !------ ----- J------ !------1-----• t------1------: --•--!---•--/..----- !-----• L----- !--•--• l--•--•: S ~ i l}:: }: ::f ;;;.~_1_1k_1_1ec1_,_no_n_c_il_c..;.1_wl_v_f..,_ gra._iM_•-----l 
r----- I ----- r----- i------ r-•-•• r•---• i---·•-- ~----- ,--- --- r•--•- r----- r----- r----- t-·---- i------ ~----- r•--•- ;----- i--•--- i------1 , I I::f ::f ::::..: :::~ (3, 0-9. S> Cl:,.AVEY TILL;OXIDIZED;3-S apar I 
'c----- ~ -----r-----r-----: _____ r ----· f ---- f----- ~----· 1c·----f ·----; ·----f- --- r ----~-----:------~----_l"' _____r _____r ----··' j 11·:::f::::\:::~:::::~ ~l~l~/~17l~aririi r:~~1~::,~tly i'1
I ··----1 ----··I-----, ----- ;------ ~---·-t·---- ,-----, ----- i -----, ----- i -----, -----r-----1 ----- ,------ t··--- r-----r-----: ----; ·1 n --l . " " I Ci C; S-9. S 10ttltd, sh peb. : 

....._. -I I :L----- L----- i------1------1------ 1------ i------1------1------ I ----- L_____ 1------ L-----1------: ----- !------1------1------1------1------1 
1------ l-. -----1------ 1------ L· ---- l.-----1------ !------ l------1------1------ i------ !------ J------1------1------ !------ ~-----!..----- !------1 j j (9,S-13.S) SILTY CLAY;OXIDIZED•9,S-12 :,•
1------ !------ 1------ t------ I- -----1------1------ 1------1------ 1------. -----I------ J...----- !------1------1------1------1--- --- 1------ ~-----1 -7 110ttled claY. &silt lOi■ bed1;i2-13.5 tilt 
r----- r·----- r----- i------ i- ----- ,-----; ----- i------ i------ r-- --- ,.. _____ i------ i------r------~----- i------ i------ i------ ,----- i------, 15 ~ I I::.::,?·::~:- ;j lou 10ttlea, 110d calc. i 
L:::::c:::::L:::::L::::-r-::::L:::::c:::::L:::::c:::::c:::::t:::::t::::_c_::::c:::::c:::::r:::::r:::::c:::::L:::::c-::::1 :J I I:{?:: :::f ::--¼--·--·--------------: 

..J I I~;,>··/·· ;j (13, S-48, 5) CLAYEY TILL ·OXIDIZED to l~----- L----- L----- L-----' ----- L----- L-----L----- L----- L----- L----- L-----L---.-- L-----i------ L.----- L----- L----- L----- L----- !
~-----L-----r-----r-----r-----r-----r-----~-----i-----;-----~-----~-----;-----r-----~-----~-----t-----~-----~-----t-----1 ~-...• 1_-1 -j I !?>~::::--::::-- 161UtllXIDIZED below•11a.~21 fair Ult of :11 ~ --, ··:~.. -:~, ··>•. ... peas, 10Stly ls, 10tt ed,cak•ao-35 SON1«1at 
i------ 1------1------ t------!------ j------ i------ !------1..----- ~----- :------ \..----- i------ !------ :.----- j------ 1------ !------ i------ ~----- ! -t I i/·/<.::<.~ 110re clayey,SOte xylline pebs;35-48.5 v : 
j------ r----- i------ 1------ r--- -- I"----- i------ r----- i------ i------ r----- r----- ;----·-- 1------ 1------ t-··---- i------ i------ ;------ r-----1 -i I I ··/ ,;:.:: ,:=-:; ,:~ clayey, one s11 11 gn1 te grain, peb zone at base. l 
1----- r -- --- t ·----:-----f·----;----· I ·---: ______ r-----r-----r ·---- ~----- r---- i ----: ----- ~-----F-----f-----r-----f-----: 
1 _____ J_____ L_____ i _____ -----L-----·-----' _____ , _____ : _____ , _____ ~-----~-----' -----1------' _____ l _____ , _____ L-----L-----l 25 1 I l~~Hi I~----- i------i------ ! ----1------1------1------ 1------l------1------1------ '------ i------1------1------1------ ;._____ 1 _____ ,______ i------1 
~-----~-----~ ·----l------!------~-----~-----~-----l------~-----1------~-----~----- ► -----~-----~-----~-----b·----1------~-----I
1------ 1------ !------1------ r----- 1------ !------ i------1------ !------ !------ i------ i------ !------ !------ !------ !------ ;------ 1------ r-----1 j l l:/: :J: :J: ~:~ ! 
i----- r----- I·----!----- r----- ,-----; ----- r-----r----- r----- r----- r----- r-----r-----1 -----\------ r----- r-----; ----- ! -----, 
L::::: [ ::::: ~::::: ~-:::: [::· :: ~::::: t::::: [::::: f ::::: t:::::: ::::: I _:::: ~::::_; _::::L :::: '.·::::: ::::::~::::: l::::: :·:::::; 

' I :; ] ! l~~H; I
l I::f }; ::t :::~ ! 

] ...)._6_9-~l__,,.3-,;-_!0_1 ;~i ~I~~~ \ 
I I:.-::·· :.-::-- /· >l : 

=li---,'----'~:::~:-::~::~:·::~:::~i::~~:3 i 
~-....::::=--=d""748.5-63,5) CLAY;UNOXIDIZED;48.5-49.5 bedded -1 
=---·- ~ clay + silt trans zone;49.~59 1110d-sl : 
b - #! cak,thin bedded•till pod at 55,5j§9-62 110d l 
F------ -1 cak & somewhat lighter color;62-~.5 within :F----~ beds of silt & fine sand last few in, j 

I~----' I 

~---=1 
I 
I 

L_ ··i 
t-·-. ·-·--:J 

l --1 
1: : (63. S-65,0) FINE TO MEDIUl'I 
I: I SAND;U~XIDIZED;RAINY, v 11 calc, 
I: 
I \ I (65. 0-80. 01 M8)IUM SAND;IHlX!DIZED, 

I:I: I 
I: I 

!l : 
l: 
;:;~.~~-:________________ 
i: :i (80.0-89,0> COARSE SAND;UNOXIDIZED;S0-83 •gr
! . :i to cgr183-86 cgr;86-89 vcgr;v sl calc. 
I: ' 
! " ·I 
i: 
i: ., 

' 

j (89,0-97.0> MEDIUM SAND;UNOXIDIZED;101111 
I c;r,gray1v sl calc. 
f 
I 
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JIIASTER FILE Appendix 8-7C. 

SAMPLE DH SJ:!MPl.r: STD GFORTY LEGAL COUNTY DRIFi ASSAY GOLD WT (g) WT (g) WT (g) WT (~) WT<gl WT (g) WT it. WT% WT it. REMAiMS 
NU~]ER NUti'!BER INTERVAL DESC TYPE FTG SRA INS H,~C FEED +1OFEEil NO~AG MAG -63uoll -63FEED -631Jft! +10 SAND 
16970 107 30-35 5. SL NE-SE 29 68 24 K DfllL. CLAYEY TILL -1.0 -1.0 -1.0 -1. 0 -1.0 -1.0 -1.0 -1 -1 -1 
16'371 107 35-40 5. SL NE-SE 29 68 24 K DML. CLAYEY TILL -1.0 -1.0 -LO -1.0 -1.0 -1. 0 -1.0 -1 -1 -1 
16972 107 40-45 5. SL NE-SE 29 68 24 K DfllL. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -1 
16973 107 45-48.5 3.5 SL NE-SE 29 68 24 K D'1L. CLAYEY TILL 40-48.5 0.0 12100,0 500.0 3.1 1. 4 40.2 1173,0 3 4 93 SH-63J=40-48.5 

C"16974 107 50-55 ,J, SL NE-SE 29 68 24 K Dl',L CLAY: GLACIAL U< -1.0 -1. 0 -1. 0 -1.0 -1. 0 -1.0 -1.0 -1 -1 -1 

16975 107 65-70 5. SL NE-SE 29 68 24 K RL. !'ED. TDC. SAND -1.0 -1. 0 -1.0 -1.0 -1.0 6.5 434.0 2 -1 -1 
16976 107 70-75 5. SL NE-SE 29 68 24 K RL. MED. i□ c. ~D -1.0 -1. 0 -1.0 -1.0 -1.0 -1.0 -1.0 -l -1 -1 
16977 107 75-80 5. SL NE-SE 29 68 24 K RL. MED. TO C. SAND -1.0 -1.0 -:..o -1.0 -1.0 20.4 8%,0 2 -1 -1 SI[-63J=70-80 
16978 i07 60-84 4. SL NE-SE 29 68 24 K RL. 'I@. TO C. SAl'iD -1.0 -1. 0 -1.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -l 

16979 107 84-89 5. SL NE-SE 29 68 24 K RL. MED. TO C. SAND -1.0 -•. o -1.0 -LO -1. 0 8.1 820.0 -1 SI[-63]=80-89 
C"~6980 ~07 90-95 ,J, SL NE-SE 29 68 24 K RL. llED, ,O C. SAr-;D -1.0 -1. 0 -:.. 0 -:. 0 -:. 0 4.4 552.0 -1 -1 

16981 '.07 '35-:00 5. SL NE-SE 29 68 24 i{ RL. i'f:ED. TO C. SAND -:. 0 -1.0 -:.o -1.0 -1.0 15. 7 01·?.0 3 -1 
C:16982 107 "00-105 ..J, SL NE-SE 29 68 24 '< RL. 'I\ED. ~O C. SANJ 95-105 1.0 29800.0 0.0 :99. 3 41.5 -1. 0 -1.0 -1 0 -1 

16"383 107 1(;5-110 5. S L NE-SE 2"3 58 24 ,"\ RL.. liED. TO C. SAND -1.0 -:.o -:.o -1.0 -1.0 5.8 :543.0 0 . SI~-63>101)-: :o 
C::6984 107 1~0-1:5 ..,, SL r-.iE-SE 29 68 24 K R.... ~EJ. :o c. SAND 105-:1:5 9.0 27900.0 0.0 2l4.2 46. 7 -LO -:. 0 -1 0 -1 

15'385 :07 115-:20 5. SL NE-SE 29 68 24 :<. t<~. :i-~D. TO C. SAND -LO -1.0 -:.o -1.0 -1. 0 5. 6 1196.0 0 SIH3J=ll0-:20 
C::6986 :07 :20-:25 ..;. 5;. NE-SE 2'3 68 24 K tt.. :'cED. ;Q .:. SAI\D 1!5-125 5.0 lE.200,0 200.0 145. 7 24.8 -1. 0 -1.0 -1 

15987 107 12~-127 2. SL NE-SE 29 E,3 24 K iii.. ... . TG V.F. SAtllD -1,(l -j,(i -1.0 -i.O -:.o 39. 3 714.(i 6 s: H,3:=120-:27 ,C:16988 i07 127-132 ,J, SL NE-SE 29 EiB 24 K ~i.. :. ";Q V.F. SAI\D 125-132 7.0 15100.0 o.o 155. 7 27.3 19. 7 61 :. 0 .., 0 '37 
C"16'389 107 132-137 ..,, SL NE-SE 29 68 24 I\ it.. fl!ED. TO C. SAND 132-137 2.0 23i00.0 o.o 100.1 40,4 57.5 898.0 6 0 94 

:5990 107 137-142 5. SL NE-SE 2'3 68 24 i{ RL. F. TO V.F. SAND 137-142 0.0 15400.0 0.0 113.1 29.3 19. B 1159.0 2 0 98 
19706 107 142-143 l.O SL NE-SE 29 58 24 K BEDROCK -1. 0 -1.0 -1.0 -1.0 -1.0 -1. (l -1.0 -1 -1 -1 
19707 107 143-:50 7.0 S ~ ~E-SE 29 68 24 K BEDROCK i42-150 -1.0 -j_,Q -1. 0 -1. 0 -1.0 -1.0 -1. 0 -1 -1 -1 

NO~MAGNETIC HEAVY ,'IIINERA!... CDt.CENTRATE (ilPi'\l 

SA!I\PLE 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 
:-.JUMBER PPB g/i(g laiElGHT" l6973 10 0.14 798 660 6500 24.60 65 110 i.00 210 0 72 -22 15 0.5 0 -10 1. '3 2500 437 260 7 BO ,e

c.J -2 170.0 27. 7 0 3.63 
16'382 110 0.26 202 360 9900 24.60 100 140 65 120 0 30 -11 5 -0.5 0 -10 -0.4 -300 :20 4'3 6 -10 12 -2 33.0 12.4 7 146.00 

•C":6984 60 0.28 214 320 9600 21.00 86 130 61 130 0 J.,J -10 6 -0.5 0 -10 -0.4 100 116 50 4 -10 12 -2 29.0 9.6 8 158.00 
16'386 84 0.26 161 330 8800 1'3, iO 72 130 60 140 0 11 -10 5 -0.5 (l -10 0.7 -300 94 40 4 -10 15 -2 25.0 6. 1 '3 106.00 
iti988 48 0.34 183 300 8400 17.10 63 130 56 140 0 11 -10 6 -0.5 0 -10 -0.3 -200 107 48 6 -10 16 -2 27.0 5. 7 10 110.00 
1698"3 60 0.24 255 320 9700 18.30 71 140 70 150 (l 16 -10 6 -0.5 0 -10 0.4 100 135 65 5 -10 19 -2 35.0 6.2 8 130.00 
16990 39 0.21 270 340 10000 18.90 79 130 65 130 0 13 -10 7 -0.5 0 -10 -0.3 -200 153 71 6 -10 11 -2 39.0 8. 7 7 87.00 

MAGNETIC HEAVY /IIINERAL CONCENTRATE (PPflll 

SAMPLE M60 TI02 CR ~I cu ZN SE MO AG PB WT 
rtJIIIBER " " g/kg 
16982 1.000 5.30 1000 110 26 340 -1 -1 0.5 13 1.4 
16984 0.880 5.80 1300 130 30 380 -1 -1 0.5 18 1, 7 
16986 0.880 5.50 1300 130 24 410 -1 -1 0.5 14 1,5 
16988 1.100 6.00 1500 130 21 460 -1 -1 -0.5 16 1, 7 
16989 0.860 5.30 1400 130 22 390 -1 -1 0.5 16 1. 7 
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SAMPLE 
IOIBER 

AU 
PPB 

V CR Jl1N FE 

" 
CO NI 

-63uM ANALYSIS (PPM> 

CU ZN AS SE l'10 A6 CD SN SB TE W PB BI U WT 
g/kg 

16973 
16975 
16977 
16979 
16980 
16981 
16983 
16985 

16987 
16988 

16989 150 
16990 -2 

-1 
4 
3 

-3 
-7 

1100 
8 

-5 
15 

-10 
100 
100 

120 
140 
170 
120 
88 

100 
100 
110 

140 
120 

120 
120 

66 
110 
110 
120 
110 
140 
140 
180 

180 
150 

650 
690 

460 
560 
600 
570 
530 
590 
670 
810 

800 
690 
4.4 
4.3 

2.9 
3.9 
4. 1 
3.8 
3.8 
4.5 
4.5 
5.0 

5. 7 
4.7 

29 
29 

17 
24 
24 
22 
24 
30 
29 
35 

38 
32 
41 
45 

32 
48 
48 
47 
46 
56 
53 
69 

54 
45 
32 
28 

20 
35 
32 
47 
43 
41 
39 
37 

39 
31 
96 
66 

70 
97 

100 
280 
240 

95 
110 
89 

110 
120 

4 
3 

5 
5 
7 
9 
5 
4 
4 
3 
7 
4 

-1 
-1 

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

8 -0.5 
-1 5 -0.5 
-1 • -0.5 
-1 5 -0.5 
-1 3 -0. 5 
-1 5 -0.5 
-1 4 -0.51 

4 -0.5 -1 
3 -0.5 -1 

-1 
1 
1 
1 
1 
1 

-1 
-1 

-1 
2 
2 
1 

1 
2 
2 
2 
1 
2 
1 
2 
2 
-1 

-1 
-I 

-1 
-1 
1 

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

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

-1 
2 
2 
2 

-1 
2 
1 
2 
2 
3 
2 
1 

2 
16 

16 
16 

14 
21 
19 
23 
16 
18 

22 
18 

19 
-1 

-1 
-1 

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

-1 
-1 

-1 
-1 

2 ~-3 
2 15.0 
3 22.8 
3 10.0 

-1 6.8 
-I 15.4 
-1 3.8 
-1 4. 7 
2 55.0 

~-' 
64.0 
17. 1 

BEDROCK ANALYSIS <PPM> 

SAfl!PLE 
NUMBER 
19707 

AU SB AS 
PPB 
-5 -0.2 -1.0 

BA BR 

640 11.0 

CD 

-10 

CE 

58.0 

cs 

4.0 

CR 

150 

co 

22 

EU 

-2 

HF 

5 

IR 

-100 

FE 

" 3.4 

Ul LU 

25 -0.5 

no 

-2 

NI 

72 

RB 

71 

S1'1f SC 

4.40 12.0 

SE. 

-10 

HGR rf'.I TA 

" -5 2.30 -1.0 

TE T8 

-20 -1.0 

TH 

7. 1 

SN 

-200 

w 

-2 

u YB 

2.1 -5 

ZNR 

-200 

ZR 

540 

BEDROCK ANALYSIS (PPM> CONTINUED 

SAMPLE 
NUMBER 
19707 

cu 

52 

PB 

25 

ZN 

70 

MN A6 

492 1. 0 

SNR 

-10 

LI 

0 

BE 

0 

CO2 

" 0.00 

NA 

0 

MG AL SI02 s 

" " 0 0.00 0.0 0.00 

CL 

0 

K 

0 

CA 

0 

FEO 

" o.o 

NIR 

0 

SR 

0 

NB ~R 

0 0 

BAR 

0 

TAR 

0.0 

BI LOI 

" 0 o.oo 

FE 

0 

• 
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Appendix 8-SA. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-108 

Drilling Completion Date 12/18/85 

LOCATION (see map at right) 

S-T-R NWi-NE¼-16-69N-24W 

County Koochiching 

Quadrangle Ericsburg NW 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1117 ft. 

Total Depth __1_42_f_t_•~--------

Elevation, Top of 
Precambrian Bedrock 985,5 ft. 

Dr i 11 ing Method Rotasonic_.;.:.::...:..;:;_;;__________ 
Sample Diameter 3.5 inch 

·-.,. 

--it-

..... 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-93 Des Moines Lobe 
Gl. Drift G A,B,C 

93-131.5 Rainy Lobe 
Gl. Drift G A,B,C 

131.5-142 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: Tonalite grading toward granodiorite 

Thin Section Description (or number): #19708 at 132 ft. Compare with #19709. Tonalite 
grading toward granodiorite. Estimated mode (volume%): Plagioclase, 68; Quartz, 20; 
Microcline, 7; Biotite (green). 4; Epidote, Tr to 1; 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) 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLR004 DRILLihS t1AHA6EPENT UNITED 1.ABOOATClff SAlfl.E LOO 

SNf'lf IEI6HT (KS.NET! NEIGiT (6AANS DRY) AU DESCRIPTI~ 
-,,: 

a.ASS..,.,.N), • t ilh:RZ:S -=-= ---:=t--==--:==-c:r:::::r::::::s::,::::s ===:r=:::.::a:= a::::::aaz ==- -= -::z::::zer:, ==o: 

11. I. COC Cl.AST MTRIX -- :r--== 
TABLE +10 TAa.E TABLE N, I• CCN:, ~ t(). CALC SIZE % S/U SD ST CY cam 
5PlIT DIIPS FEED CIK LIGHTS TOTAL MS l1A6 Y.6. PPB 

V/5 6R LS OT 50 CY 

16898CP 15,2 0.5 14.7 108, 1 103.2 4.9 :s. 2 1.7 0 NA p 40 :so 30 tr. u y y y 9 B TILL
-899 7.6 0.4 . 7.2 124.0 108.5 15.5 10,3 5,2 0 NA p 10 20 70 NA s F y y r, fli
-900 8.7 0.3 8.4 101.6 98,l l.3 1.2 2.1 0 NA p 15 10 75 NA s F '{ '{ 

SMD 
9 B SAHD

-901 7.0 0.0 7,0 214.6 167.0 47,6 42.0 5.6 0 NA TR NA NA NA tr. s 11 y y B B SPiHD
-903CP 21,4 4.6 16,8 289.4 204.3 85.1 70.9 14.2 l 88 p 70 30 TR NA u y y y II B TILL
-905!:P 16.0 4,7 11.3 231.5 142.6 88,9 76.4 12.5 0 NA p 60 40 NA NA u y y y 8 B TILL

-906 9.7 3,0 6.7 279.B 235.5 44.3 37.4 6.9 0 NA p 30 70 NA NA u y y y SB SB TIU.
-907 7.0 5.0 2.0 181.1 158.3 22,B 19.2 3.6 1 1 p 30 70 NA NA u y y\I B B TILL' 

6a..D a.ASSIFICATI!Jf 

\IISilU 6ClD FRO! !HIKitli TABLE AHO PIW-IINS 
tUtBER CF SAAINS 

ABllf!ADED IRR£6llM DELICATE t.oN Cft.C V.6, 
SAlflLE I PlffED --- =----- === l1A6 ASSAY 

Y/N DlftETER THIOOESS r P T P T P TOTAL SNS PPB fifl1ARKS 
16898 N NJ VISIBLE 6QD 

-899 N t«i VISHU: 611.D 

-900 N NJ VISIBLE lnD 

-901 N I() VISHU 6fJ.D 

-903 H !T.i X 100 $1 c; 

TOTAL 1 70,9 
-905 N NJ VISIBLE 6W) 

-90J; y NJ VISUl.E GOLD EST. 10% PYRITE 

y-907 25 X 25 s r. EST. 10% PYRITE 
COATINI !If GlAIN 

TOT~ 19.2 l 



BLANK PAGE 
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SUfflARY (f S. IEYER LOO OB-108, ROTASONIC CORE 08-108 
C IN tO ~ tfC lC IN -63 MIC~ JC IN ~ FR/¥: l -63 t«lN MAG ~ ~ 

l'«lN IIIA8 -63 HlilC 
"200 "600 "2' "6200 "coo "lQO "10 "10 "iOO "10 ~ "1.00 ""°° "iO "100 "10 "2 Appendix 8-8B.A~ A~ A~ 

__Al_ _k_~~r--8- : 11 Nl 
1
_JL. Mo . n ~_itL N1 , ..J.!L...~~ a/ka I a/ka _qflt-Li (FEET~D,:-E .i.il'!:it~I L!TIO..OB!C DESCR(PTl!Nl IWD/OR IIEMARKS 

1I_ - -- -- I__ - - - •• '•. - - - ••• - - - - - ·- -- - ·•·- ,_
1 

., - - -- ·- - -- - - ·- - --· - ·- ,_ ·-- - - •• I.._ - - -- -- - -·- - I ·--·- - - r::-:=,____ -- ----- ·-- ----·-·-- --- ----·-- ' --- -- ' -----' 
; ----- '------ L----- L_____ L _____ ----- 1 -----' ----- 1 ----- L----- L----- L _____ 1 _____ I----- L _____ 1 _____ I----- L----- L----- L-----1 ..J , (0.0-1,0l FILL;org &Sindy lou full of ls 
~----- f. _____ i______ '------· ~-----1------ 1----- 1------1------ 1----- !------- >------ 1------1------ 1----- 1----- ~-----1------ ~-----! -----1 -l I pebs, 
.,_ _____ • -----!-------1------1------ ------1------ ~-----1------ ._ _____ !------1-·----- !------' -----1------ 1------1------1------!------1------1 -t I 

. ' ' . 5 ---l I (1,0-7.Sl SILTY CLAY;OXIDIZEDtsev in ■ gr 
r ----r-----~-----r-----~-----t-----r-----~-----r-----~-----r-----r-----1-----r ·----r-----r-----~-----~-----r-----r-----1 7 ! sind it 1, 1-4 silt,non calc w/SOIMI vfgr 

7 I tind,also cliyey;4~.5 Fir-stained silty
L::::: ::::::: [:::::: f::::: i ::::: t::::: i:::::: ::::::~ f _::::;::::::::::: t::::: [·::::: f~:::: [-:::- ~ ~:::: ~:::::; ::::: ~:::::: :::::i ...J I ···-·----·==::J clay,v sl Cilcl•6,5-7.8 11lt la.11 to 7,then 
l I l ·1n -1 I silty cliy,v I cilc.l 

....._. -l l I_ - =.-=._=,_11--_: _ _:..;______________ 

~ I , ..•..• .• <7.8-12.0l CLAY1□ XIDIZED;w/littl1 sandl ■od 
-l I .-<:: ,<: -<:: ,·l calc to 10; 10-lc: obscure bidding, 10119 irge
-1 I )•, ~::--. -:::,.. ) HCOndiry Cirb nodulH, 110tt lid, calc, 

15 1 I }: :t ~~:~) <12.0-76.0l CLAYEY TILL!•OXIDIZED to:I I 
....! I I·;·-.··)·.··.:·<~ 151UNOXIDIZED below;v c iyey,SOIII ls 
-i I !/-/··?<-~ peos,110ttled &.band~ ~o lS;no SIi pebs

20 ----i I I<:.•<.::-·\--~ noted, good horu Jointing by 40 ft. 
~ I 
-t 

-1.-,c 
-:i.:::,._, _, !~J;:~ 

~:o --,-f 
-! 

7 

,:,c 3 
,_1.,_1 ---1

-j--, 
-1 
'"1~[I -=i 
_j 

-i 

.::15 -i-, 
__, 

1::<?::3::J 
7 1.-<:-.-<:· ..-:::·,·J 
:1 I,:..:-::< :;.: ·:~ 

50 __J 

-I 1:t:{::t::j
-1 

,-,- -! i <: ;f: ::t ::j 
~ ~ 
,_1,_1 - 1)-.:,:::-.:-:::,.:J-, I :/- :..:•,. :,.:-, :.-3 

_j I ..-:::, ,<:· ,< ,·J 
-i I··:<<:-.:--::-.:··:, 

__Ji:;o 
-i I}: :t ;/ :::l 
-1 
7 

i:;s _:J 
-'----+------l!~Jr!-i I 

-t 
-I 

I 
i l::f:f::fj
I70 -1

-; i
'~ !±.i689811101 IHf_!'J-_________________ 

75 
-.-------~..........-···· ·---1··••• •• ....... •• (76 0-84,0l MEDIUM TO COARSE 
:::I I I : • : :1 SAND11.HJXIDIZED111-rich, 76-n Ii l ~y1n-79 

li68991ii01 I : :1 w/liyllrs of cliy1 101111 1■ pebl;79-8J 
. 1- I: :' tilty,83-84 w/liyers of cliy (till liyers?l, 

I:::o -1-1-------~1: ... :!~--------------_J I 
-I I ': : : : :1 <84.0-90,Sl CLAYEY TILL;Ul'«lXIDIZEDfil fr011 
.1-----+----......-.. ~,-.. -.-.-...l 84-90.S v cliy11y,cilc,pebs 110stly 1. 

:35 -i I --
. .. 

!i6900H~ 
7 I kt~:{j~\ (90,5-93.0) CLAYilHJXIDIZED1lik11 
7._____._I ____,I-<.-<::-·<:: ,·J Md, shiny,._■od Ci c, sl ~irktr thin 

_..) I Ij, ·:>,. ·:>•. -J iboVI; 92-~. 5 10■e gruM,90 --l I 

39 

https://12.0-76.0l
https://7.8-12.0l
https://1,0-7.Sl


It 

···-···--· ,-- --
----- ·-----·· -----1------ ~----- ----- i------- ~----- !------ -----, ----•- ----- ~----- !------ ----- -----·· •·•··--- ----- r-----' -1 t==:::~=:::.., (931,o-961t,O! CL1AY;U6~~IDhIZED1RAINY,li11,1l
---•-- ------•- ----•- r----- ~------ --•--- • ----- r----- ;------ ----- )---·-•-- --••N--r-•----j------ •-----1------:----- -----r----- • -1 I.HA I NY i t:::=::::;:-:1 ca c, s1 1n ast m: es. 
•• -- - - ," •• -·-- •• ----- i----·· - !-··-··-- ·------ r--··-·· r------ r----- ----- r -- --- --- -- r--- -- i --·• -- -- --- ,------ r··--·-·· ··---- ,- ---·· i -! I 1----___:-.::,,:,,,:c•-:I ,___ 

,-- i ' i I I , 1],___Jl__~I.;...,,~-~-~...: (96.0-99,0l MEDIUM SAND;,UNOXIDIZED,silt bed c·--- •11··-·-011--· 11---.-·---- !----- ---- ----•=:~:-a--~:,_•:_~---!,.=:::: i,.::::: L::::: j:::::c:::: !N::::: I r: : : : I in first few in, cgr sana in last 6 inches. :::,~-✓ I 
c:::: fit.:::_ a.::.: U ·::: •=::::1.:::::1a::: _JS C ·:.,, 'CO- .1. 0"° • ::H :.----- \..----- L----- ~------ l----- ---- !J.690t.H!07 t- ••• 1------ -----------,

1-·- !.. •.•.•. I (99,0-100.5) FINE SAND,UNOXIDIZED,silty fgr :t::.::.::Jl.=-;l·--r1I•·:.:.:.:.::J----- 1 ·----- ~----- !------ ~-----i-----r:----- - --J--··--1=--- 1----.11= 1 ·_11_·11_·1.__J_, _____,___It 1,' 1,,; I to vfgr sand,sl calc,cgr peb sand in basal 2 : 
:~~- --- ll!lllll----llf----' --- -----I=--: ---- - ✓•---- •---- •--------..---t-----J------ f)!l----t-----•--- ~ S#i±l± .. inches. : 
oot-"'" -1a--- ~t----- - -- i ----- t-----111t"- -- -·,s /c .100. s - .1. 06 .a---~---·--~··---·- a---·· t··---- 11111----- ::ii------------- ·----: -~,w- --· .1111---ir-- • • -- 1··-- .. -ili_ -- •·--- --:r.:=~1C:=::·w:::::~~----r··---i---·-a---·,----- ■---- (100,5-103,0l SANDY TILL;UNOXIDIZED;v sl to I 

' ~c.:.:.•..:.:.::..1L-:.:::.::.:.a::---_c_-:.:::.:•.::.::.=.a::=•:.:Js ,c .1. 06 - 1. .1.1 r-- • ---- ---··- .... --- ---- c--··· •~-=- non calc1 loa11y, some pebs & cob5;sand or I 
sotll!llhat washed ti 11. I 

I 
II_(:::: 1_·-=== l==== I=== t===== i===== ==-§1===? ==== I=== ·== t===== t===== l=== i===== -----------------------~ 
• 

I~::::::: t::::I::: f_::::. ::::: --- -- :::: I :::: ---- --- .:: •:::::~::::: ::: ::::: (103,0-116,0l SANDY TILLiUNOXIDIZED;loamylsl :~!i 
to v sl calc,sev cobs;llv-116 cobbly pebb y Ii --··-1 ---:r-----, -··t·----, ----- --- -- _____ (_____ --- ----- sand till 11/cobs dark to gneissic. :•c::: i ::::11::::: :mmc:::: c:::: ii:::::.:::: ..,...___._-JIIII..____ :: ::::: c:::: •::::: ::::: _I I !±HttE~:i-,-----------------: 

.....! I 1:EEEE.i: ,. (116, 0-117, Ol MEDIUM SAND;UNOXIDIZED ;dirty. :!YIL----- lillll--- J_____ 111...--- 1----- 1----- IIBII!..--- -,,1111.........11111,_,-iim--1111111,,...-: --- l----- l----- l-----t-----

~i~----:l■ ---:----~1==--- i----- •-----;--- -- ~-----l----- ~----- J----- l:lS !J.69051i \01 tiYrf~117,0-118~0l-6RAVELLY -1 
ifl11----- '1Jlll1---t-----: ---1-----w-----:· --- ---- --- -- --t-----t-----t-----t----- -.::. I - ;_.:.._.:.._.:.....:..! SAND;UNOXIDIZED;dirty,not sure if till, I 
!lllr-- -- J■---------- i -- " rt- •-- - !U- •-- • •-- - d_t·- --- !tJl!t· -- • !N--· - - t. --- - w---- -;--- -- t----- - -1 I t;.~:::<:-1-------------- -l 
111r-- -- •--- ·~ ---- - '!iil!i ___ ir----- ~-----•--- iw-----. . ---__illll'.r_-- -- r----- r----- t----- r·---- ., .-.,-, 7 I ,'( )"'_ ,.:.:~ 1118.0-123.0l SRAVELLY, SANDY l,·,c··-~·-~---r~---1----,a·---:•-- '1 -r _,__........,[___,.t ..L,::..u--·: ~/~~~=:.,.:::·,,::~ TILL;Ull«JXIDIZED;COBBLY, l~,c::: ._::: ~::::: :~:::: :~::::: ~:::::•::: I ----. --:::_ii :: c:::: t::::: £:::: 1·· ::::: I I 

1 

t··'.,'·.--···.•f-------------------• 
lll----iiill----!1-----im----~-----~-----ltl!I---- S/C i2.1. --i-----~-----ill----- ----- !i6'9~16i! fo! ,...:.:.:.~:~q <123.0-124.0l COBBLES•UNOXIDIZED•dark : 
,~~---- -- 1il:.lll~ --- i- ---·· ill- --- ,_____ - •-- -- - •--- - -l!F--·-- :ar:-:::.--=-:!!r--=--==-==·1in::.__ - - •- --- .. ~ - -- - - 1----- ---- - ... __ --1 ! ::=...... ¢.!:--. ·==· ... :'::· 1 11&tamor to gneissic. ' ' : 

:1 ::::: '.:1 --f i i ]p• '-I. t ~7i···-··•~I ~-: ;~ t~1:----illmlt_--•1--·1!~ I m Fi :11--1::=11= ' m·---iF.m-~11r---- 1* r·· r---- ---r-----.#--··- -1 ----11---1-~~ - ----- ------ ------ -----~-- --·-: 
__.____, =-=--r~::~~:::~:: -------------------------i:mF::::~ · ===i=====\-===F====r==== iS~~~ i-;.-6--~3~--- -= :::::{::::: -=====. =====;:==:= --==~1 :.:1. 6 9 1!t!rl I iJ.. / 1-,;=--:;=• =;:- =::i 1 <124. 0-126, Ol GRAVELLY SANDY I 

-1 •:.n=i___ ;::::......, ;::,:::::::::)::::::=::: TILL•,Ut«JXIDIZED;tycical Rainy till,sl calc. l 
.L• i,' 'I? . I •••• -· ... • I~~l=f-=f=~-~~~~~ ~~~~~~ r----- ~------l-=- ~---~- ,------ -~ ~~~~~~ t~~~~~ i~~~~~ t~~~~~ ~~~:~ ___ --- ~~~~:-;~---- --~i-=_ • - - ~~ <126,0-131.51 GRAVELLY SAND;UNOXID~Z;D;cgr : 

~----- !------- • -----r----- ~----- :----...·- !------ 0 M---- r----- !------ r------ '. --·--- ----·---:------. ----- r-----r----- !------ i ----- ! -----: __, : • .,.,· • • ·:-,•i sand, large cebs whaany dark & granitic :t ----- r--·--·- r--·---1---·-- :---·--- r----- ~---·--- r--·--- ,----- !---·-·--: --·~--- :.. ___,__ : ----- 1----- :·---.. -- t------; -----.. !-·--.. ~--- !-·.. --....... :.. _,______ 1 ' ..... • • .._.. • ·i pebs;128-131,5 cobbly 11/50111! large cobs, I1:35--; i .... :,-,: .... ::-::- l
~l~iL-~=9""'7"'"1=0-=S,,..,'•I=====:.:===~=I~==== ::::: ~ ===== t~==== ~--===== L::::: L::::: ;:::::: ~ ::::: ~::::: :..::::: l :::::. c:::::: ::::: ; .. ::::: ~===== ::::::: ;_:::~:= ! _,--HI 

----- :______ i.. _____ ----- [.. _____ J _____ 1 ----- !.. _____ j ----- L_____ L----- I----- L_____ ~----- L.----- L----- I----- I ----- j ----- ! ----- ! ! :,,: .,.,· :,-:: .,.,.: (131,5-142.0l _BE~ROCK;TONA~ITE gi:-ading i 
-1 I -.... • • .... • ·1 toward granod1or1te;nonfollated igneous rock :------' -----~----- -----=-----~-----~-----L----- 1-----~-----~-----~-----~----- G-----1-----~-----~-----~-----~-----'·-----1i----+----,--+---+--+---+----:----;---""'----+----+---+---+---+--~--+----'----,i----+---' l<C---:__, I ····..... .... (see thin section description by T. S. l 

I .._.. • •• -...· BOERBOOM}. : 
_,,___...._____._.:.:._.._ _.~--_J__________________::::: t::::: ~::::: -~---- t _____ t ____ ... t::::: [::::: t::::: t:::::; ::::: L.::::: ~::::: t::::: ~::::: t::::: t::::: t::::: :::::: L::::: j 
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MASTER FILE Appendix 8-BC. 

SAMPL.£ DH SA!11PLE STD 6 FORTY LEGAL COUNTY DRIFT ASSAY 60LD WT (gl WT (gl WT (gl WT (gl WT(gl WT (g) WT 1' WT 1' WT 1' REMARKS 
NU!!EER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -6JuM +10 SAND 
16888 108 6-11 5. SL N!,1-NE 16 69 24 K DML C'~AY: GLACIAL LK -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16889 108 26-31 5. SL NW-NE 16 69 24 K DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16890 108 31-36 5. SL NW-NE 16 69 24 K DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16891 108 3fi-41 5. SL N~-NE 16 69 24 K DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16892 108 41-46 5. SL NW-NE 16 69 24 K OML. Ci..AYEY T:LL -!.O -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -i _, -1 
16893 108 46-51 5. SL N~-NE 16 69 24 K DrL. c:..AY~Y TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16894 108 51-56 5. SL \w-NE !6 69 24 i{ D1\L. C:..AYEY T:LL -1.0 -1.0 -:.o -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16895 108 56-61 5. S ~ NW-NE 16 69 24 K D~L. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 20.: 1106.0 2 -1 -1 SIH3J=51-61 
16896 108 61-66 5. S L NW-l\E 16 6·3 24 K DML. CL.AVEY TIU. -:.o -1.0 -1.0 -1.0 -1.0 -1.0 -:.o -1 -1 -1 
16897 108 66-71 5. SL Nw-~E :6 69 24 K DML. CLAYEY TIL:.. -:.o -1.0 -1.0 -1.0 -::..0 1'3.1 1343.0 1 -1 -1 SH-63]=61-71 
168"37'1 108 66-71 5.0 SL Nw-~ 16 6'3 24 K DML. C:..AYEY TI~- 0 0 0 0 0 0 0 0 0 0 
16il98 108 71-76 5. SL N~-Nc 16 69 24 K Ll"L.. CLAYEY 7 ::... 66-76 0.0 l::200.(J 500.0 3.2 l, 7 :7.0 830.0 2. 3 95 
168'39 108 76-81 5. SL NW-iliE 16 69 24 K DML. ~ED. ~□ C. SAND 75-8: o.o 7600.0 400.0 :0.3 5.2 :s.o 643.0 2 5 93 
:6900 108 84-89 5. SL NW,,£ 16 69 24 K JML. CLAYEY TILL. 84-8'3 o. 0 8700. 0 300. 0 1. 2 2. ~ 23. 2 6i-3. 0 4 3 93 
13838R 108 84-89 5. SL NW-NE 16 69 24 K DML. c~AYEY ,:LL -1.0 -1.0 -!.O -1.0 -1.0 22.0 506.0 4 -: -1 
16901 108 96-100.5 4.5 SL Nw-NE 16 69 24 K RL.. ~ED. ~O C. SA~D 96-100.5 0.0 7000.0 o.o 42.0 5.6 23.4 728.0 3 0 97 
16902 :.08 100.5-106 5.5 SL NW-NE 16 69 24 K RL. SANDY GVL. TILL -1.0 -1.0 -1.0 -1.0 -1.0 32.5 ~188.0 3 -1 
16903 108 106-lll 5. SL NW-NE ~6 69 24 K ft.. SANDY GVL. TIL:.. 100,5-111 1.0 21400.0 4600.0 70.3 14.2 24.0 695.0 3 21 76 
16'304 108 11Hi6 5. SL NW-NE 16 69 24 K RL. SANDY GVL. T!U. -1.0 -1.0 -1.0 -:.O -i.O 27.2 842.0 3 -1 -1 
16905 108 116-121 5. SL Nw-NE 16 69 24 K RL. SANDY GVL. TILL 111-121 o.o 16000.0 4700.0 76.4 12.5 23.;. 353.0 6 29 65 
16'306 !08 121-125 5. SL Nw-NE 16 69 24 K RL. SANDY GVL. TILL 121-126 o.o '3700.0 3000.0 37.4 6.9 34.8 71'3.0 5 31 64 
16907 108 126-131. 5 5.5 SL NW-NE 16 69 24 K RL. GVL. SAND 126-131.5 1.0 7000.0 5000.0 :9.2 3.5 17. 7 630.0 3 71 26 
1'3708 108 132-142 10.0 SL MH\E 16 69 24 K B::DiOCK 132-142 -1.0 -1.0 -1.0 -1.0 -1.0 -~.o -:.o -1 -' -1 

~O~MAG~ET:C HEAVY MINERAL CONCENTRATE (PPM) 

ll ',..._SAMPLE AU NA rcN FE CO NI ew AS Sc: MO AG AG2 SN SB BA hF TA ~ PB BI TH u WT ASSAYL.H 

NU:t:BE~ PPB 1' gh.g I.EIGHT 
:6898 -32 -0.05 780 540 7000 30.20 SJ 220 150 2:0 0 21 -0.5 0 -10 1. 7 3300 35 200 -1 -10 27 -2 170.0 19.5 0 3.:6 
!6899 :20 -0.05 704 650 6700 32.50 :30 :20 i 10 2:::0 0 95 -11 20 -0.5 0 -10 1,7 2200 331 140 8 -10 37 -2 1ao.o 17. 7 1 7.42 
16'300 -38 0.10 864 680 5400 29.40 a: 120 130 300 0 110 -20 27 -0.5 0 -10 2.2 2200 434 210 10 -10 39 -2. 200.0 23.3 0 2.52 
1690! 33 o. 18 301 290 7700 19.60 130 200 120 120 0 11 13 7 --0. 5 0 -10 2.0 500 149 33 4 -10 23 -2 30.0 7.0 6 30.80 
16903 140 0.18 333 210 8500 21.50 190 280 200 :20 0 37 -14 8 --0. 5 0 -10 0.5 300 192 48 5 10 21 -2 41.0 11.4 3 51.50 
:6905 -19 0.21 297 220 9000 20.20 190 310 220 120 0 28 -10 7 --0. 5 0 -10 -0.4 200 180 42 4 -10 18 -2 40.0 9.0 5 51.80 
i6906 54 0.32 489 320 8900 27.90 250 290 180 130 0 34 -10 6 -0.5 0 -10 0.4 100 278 62 5 -10 22 -2 61.0 14.6 4 26.'30 
16907 -lfi 0. 24 187 200 9800 19.60 170 280 210 100 0 37 -10 7 0.5 0 -10 -0.4 -300 107 21 6 -10 13 -2 22.0 6.1 3 14.50 

MAGNETIC HEAVY ~!NERAL CONCENTRATE (PP~l 

SAMPLE ~GO TI02 CR NI CU ZN SE MO AG PB ~T 
NUMBER 1' " g/!<g 
:6900 0.410 1.30 1100 150 24 200 -1 4 -0.5 -1 0.2 
16903 1.300 1. 70 1800 230 45 2fi0 -1 -1 -0.5 -1 o. 7 
16905 l. 300 1. 70 1800 270 78 280 -1 2 -0.5 -1 O.B 
16~6 1.600 1. 70 1700 260 37 310 -1 1 -0.5 -1 o. 7 
16907 1.700 1. 70 1100 310 120 270 -1 3 --0.5 -1 0.5 
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-63uM ANALYSIS (PPM) 

SAMPLE 
NUJl!BER 
16895 
16897 
16897R 
16898 
16859 
16900 
13838R 
16901 
16902 
16903 
16904 
16905 
16906 
16907 

AU 
PPB 
-1 

1 
0 

-1 

-, 

-l 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

V 

150 
160 

0 
170 
160 
180 
190 

91 
86 
32 
83 
84 
87 

i 10 

CR 

98 
98 
68 
98 
98 

100 
110 
120 
120 
120 
120 
130 
120 
170 

~N FE 
,: 

630 4.1 
640 o.o 

0 0.0 
630 4.2 
620 3. 9 
670 4.3 
590 3.9 
570 3.9 
620 3.7 
610 3.8 
620 3.6 
710 4.4 
640 3. 7 
740 0.5 

co 

25 
23 
0 ,,.,

C..; 

23 
25 
21 
27 
25 
25 
25 
26 
26 
34 

NI 

49 
44 
0 

46 
45 
48 
47 
52 
47 
48 
45 
46 
47 
75 

cu 

30 
28 
0 

29 
28 
31 
30 
35 
28 
31 
29 
31 
31 
63 

z~ 

99 
'32 
88 
98 
96 

110 
100 
60 
55 
54 
47 
63 
57 
85 

AS 

9 
9 
7 

10 
10 
11 
9 
3 
2 
2 
2 
2 
3 
3 

SE 

-1 

1 
2 
2 
3 

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

l'!O AG 

4 -0.5 
4 -0.5 
3 -0.5 
4 -0.5 
4 -0.5 
4 -0.5 
5 -0.5 
2 -0.5 
2 -0.5 
2 -o.s 
2 -0.5 
3 -0.5 
2 -0.5 
4 -0.5 

CD 

16 

-1 

-1 
-1 
-1 
-1 
1 

SN 

2 
2 
2 
2 
2 
2 
2 

-1 

-1 
-1 

SB 

-1 
-1 
-1 
-1 
-1 
_,.. 
-1 
-1 
-1 
-1 
-, 

-1 
-1 
-1 

TE 

-: 
-1 
0 

-1 
-: 
-1 
_, .. 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

w 

l 

l 

1 
1 
l 

-1 
_, 

2 
3 
3 
' 0 

PB 

21 
Hi 
0 

18 

20 
17 
• .J "' 
11 
17 
13 
15 
24 
14 
17 

BI 

-t 
-1 
0 

-1 

-1 
-1 
-1 

-1 
-1 
-1 
-1 
-1 

-1 

u 

4 
3 
0 
3 
3 
3 
3 

-1 
-1 
1 
l 
4 

-1 

wT 
g/kg 
1B. 2 
14. 2 
o.o 

20.5 
24.9 
37.8 
43.5 
32. l 
27.4 
34.5 
32.3 
5.S.8 
48.4 
2a.: 

BEDROCK At-;ALYS:S (PPi'!) 

SAl'lPLE 
NUMBEi1 
19708 

AU SB AS 
PPB 
-5 -0.2 -LO 

BA BR 

1900 -5.0 

CD CE cs 

-rn 120. o 1.0 

c~ 

-50 

co 

-10 

E;J 

-2 

1-,r.. r 

3 

B 

-!00 

FE 
i 

l.4 

:..A LU 

56 -0.5 

rr:o 

-2 

NI 

-50 

RB 

30 

S11 

5.90 

,..,_,-, 
.Jc. SE 

6.2 -:o 

AGR :\A 

i 
-5 3. 41) 

.,.A 

-1. 0 

-B·-

-20 -:.(1 

,ii 

5.S 

SN 

-200 

,i 

_-) 
'-

:: 
"' 

0.6 

YB 

-5 

ZNR 

-200 

L~ 

-500 

BEDROCK ANALYSIS iPPMJ CONTINUED 

SAMPLE 
NUMBER 
19708 

cu 

20 

PB 

15 

ZN 

42 

MN 

302 

AG 

1.2 

SNR 

-10 

LI 

0 

BE 

0 

CO2 
:L 

0.00 

NA 

0 

MS Ai. SI02 s 
i i 

0 0.00 o.o o.oo 

Ci.. 

0 

K 

0 

CA 

0 

FE □ 

i 
o.o 

NIR 

0 

SR 

0 

:'iB MOR 

0 0 

BAR 

0 

TAR 

o.o 

BI LOI 
i 

0 0.;)0 

FC 

0 
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Appendix 8-9A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-109_,.;;..=.~..:...c..------

Drilling Completion Date 12/17/85 I -_ 
-- _J__-__ 

- I .:-LOCATION (see map at right) -...-- 1 ... .. -- ..... ,__I
S-T-R SEi-SEt-16-69N-23W -.....--~.......... 

--- ...... ----.;.._..._ ___._County Koochiching 
• --- .. 

Quadrangle -~E~r~i~c~s_b_u_r~g'--7~._5________ ...- ----......_-- . 
Regional Survey Area Littlefork _-~:.,;;_.;;;..;.._____ 
HOLE PARAMETERS 

Surface Elevation 1158 ft._.;;.______-~.:;_._ _ 
Total Depth -~5~1_;:.f~t~·---------
Elevation, Top of 
Precambrian Bedrock 1113 ft. 

Drilling Method __R_o_t_a_s_o_n_i_c_______ 

Sample Diameter 3.5 inch 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-45 Des Moines Lobe 
Gl. Drift G A,B,C 

45-51 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: Sillimanite-Bearing Hornblende-Biotite Paragneiss 

Thin Section Description (or number): #13872 at 50.5 ft. Sillirnanite-bearing hornblende
biotite paragneiss. Estimated mode (volume%): Plagioclase, 38; Quartz, 35; Biotite, 18; 
Hornblende, 7; Calcite, Tr to l; 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 MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLRDEN DRILLifll l1ANAIE£MT LIMITED LABCRATmY SfWLE LCX:i 

SAPFl.E '-EISHT (11'.6. IETl ~IGlT (6RAl1S DRY! AU DESCRIPTI04 CLASS 
NJ. :m =--========--======-===z:::: =====--==== ====- =--===== ---== ::::re:-:-

K. I, C!IIC Cl.AST 11ATRIX 
---=======---= = 

TABLE +10 TAa.E TABLE 11.1. CIN:, NOO N'.I. CALC SIZE t S/U SO ST CY W.00 
SPl IT DHPS FEED CIH: LIGHTS TOTAL HA6 KA6 V.G. PPB = 

VIS EiR lS OT SD CY 

16965CP 22.1 0.6 21.5 116.B 123.1 3.7 2.5 1.2 0 NA p 5 50 45 ~ u y y y B B TILL 
-967CP 26.4 0.5 25.9 92.2 89.3 2.9 2.0 0.9 0 NA p 5 10 85 NA s F/K y y B B SAND&:CLAY 

-9611 12.2 o.s 11.7 178.5 171.4 7.1 5,0 2,1 0 NA p 5 10 85 NA s FIN y y B B !WiD&a.AY 
-969 10,1 0,3 9.8 83.2 81,3 1.9 1.5 0.4 0 NA p 5 10 BS NA s F/11 V y B B ~y 

6ClJ) a.ASSIFICATICW 

VISUU: 6CUl FRCJ1 SHAKil6 TABLE AHO P~INi 
tffiBER CF 6AAINS 

ABBAADED IRRE:Sll.AR DELICATE OOH CALC V.6, 
!Wfl.EIPNf£D ======== ==== ASSAY---------- KA6 

Y/H DIAP£TER THIOOESS T p T P T P TOTAL SNS PPB R9IARKS 

16965 N NJ VISIBLE 6Cl.D 

-967 N NJ VISIBLE 6ClD 

-9611 H NJ VISIBLE 6Cl.D 

-969 H NJ VISUl.E 6CLD 

https://IRRE:Sll.AR
https://WiD&a.AY


QIIIMY rF 6. IIEYER ~ CB-109, IIJTASIJIIC aJAE OB-109 
MABC IN fOf ~ IN: JC IN -63 JUCQ ][ IN ,_ F.: l -63 rot ,_ IIIA9 

Appendix 8-9B.TT~~~l~?l~~~y~~•t~J~
t-::::L:::::~:::::~:::::~:::::~:::::~:::::~:::::L:::::~:::::~:::::~:::::f:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::1 
~-:::_ ~.:::: ~::::: ~-=---: _____ l____: ;.::::: ~::::: ,..::::: ;::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~:::::: 

j 
-l 
-I 

50--•-- l------1------ ~----- !------1------ ~-----1------1------ !.------ ,.••••• 1---•-• 1,.••••• 1-••••• I,. ••••• !------1------ \.----- l-----1------
-I-----:-----~-----~-----~-----~-----1------1------~-----~-----~-----~-----~-----~-----~-----~-----i------~-----1------~-----

----- 1------ t------ j------1------ t------ J------ !------ i------ !------ t------ ~----- !------ i------!------ !------ !------1------ ~----- ;------
----- r-----; ----- r----- r----- r----- i------r----- r----- ~----- ,----- r----- r-----r-----,----- i------ ,----- r-----' -----r-----

55 __J 
-i 
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MASTER FiLE Appendix 8-9C. 

SA,'•!PLE Drl SA/ll;JLE 5r DGFORTY LEGAL COUNTY D~lFT ASSAY GOLD WT (g) WT (g) l,jT (gi WT ig) .. - (g) 
,~ 

( g) wT ;. wT 1' wT ;. ~E."IARi\S 
"'' NUMBE~ NUMBER JNTEiVAL DESC TYPE FTG GRAINS HMC FEED +!OFEED NONMAG MAG -53uM -53FEEu -53uM +10 SAl'iD 

15%3 !0'3 10-15 5. SL SE-SE 16 59 23 K DML. C'_AYl:Y TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1. 0 -1.0 -1 -1 -1 
,::15%4 109 15-20 J. 5 L SE-SE 15 59 23 K DML. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -] -1 ,15%5 109 20-24 4. SL SE-SE 15 69 23 K DML. CL.AVEY TILL 15-24 0.0 22100.0 600.0 2.5 1. 2 21.1 725.0 3 '34,J 

16%6 109 25-30 5. SL Sl:-SE 16 6'3 23 K DML. CLAYEY TILL -1.0 -1.0 -1. 0 -1.0 -1.0 20.8 871.0 2 -1 -1 
16%7 109 30-35 5. SL SE-SE 16 6'3 23 K DML. CLAYEY TILL 25-35 o.o 26400.0 500.0 2.0 o. g 23.9 '354.0 3 2 95 

~16%8 10'3 35-40 ,:: SL SE-SE 16 6'3 23 I{ D"IL. CLAYEY TILL 35-41) 0.0 12200.0 500.0 5.0 35.2 771. I) 5 4 91J. 

16%9 109 40-45 5. SL Si:-SE 16 69 23 ~ D/11L, CLAYEY TILL 40-45 0.0 10100.0 300.0 1.5 o. 4 24.1 77'3.0 3 3 '34 
13872 109 45-51 6.0 SL SE-SE 16 69 23 K BEDROCK 45-51 -1.0 -1.0 -1. 0 -1.0 -J.0 -1.0 -]. 0 -1 -1 -1 

NON/IIAGNETIC f'EAVY ~I'.'iERAL CONCE~TRAE PPl'll 

r- rr ,, ,-SAir,ilLE AU NA CE Ci M"l rt: co NI CJ ZN Zlli2 AS ::it: ro AG AG2 s~ SB 8A L.:\ r<F ,Q ~ JB BI TH .., 1,, ~SSAY 
NU1'18Eq P:JB ~;·,g i<.cIGH 7" ,.16%5 -27 o. 14 1150 880 7400 23.30 45 74 73 220 I) 41 -E''3 d -o. 5 0 -:o 2.1) 2701J 53: 3i0 14 10 .J '~ -2 250.0 3i. l 0 2.68 

·j 1/lf,%7 14 o. 0'3 8!5 5'30 f,91)() 24. 80 54 100 i40 360 0 86 -10 13 0.5 0 -10 1. '3 2000 448 250 11J '.I) 39 -c :Si). 0 23.0 0 ..... .J...J 

16'3£.8 21 0.12 782 700 67(,1) 30. 00 83 110 110 340 0 120 -:5 13 0.5 0 -~(I 3.r) 2500 448 270 10 \I) 37 -2 230.0 27.9 0 5.2: 
16%'3 29 0. 10 77'3 840 6;00 28.'30 85 loO 120 5:0 0 110 -14 21 0.5 0 -;o 4.4 1600 557 310 iO -10 3i -2 170.0 2'3.2 0 ,.59 

-53uM AI\ALYS:5 (;:JPI~i 

SAMPLE AU V CR MN FE co NI cu Zill AS SE ;!IQ AG CD SN SB TE w PB BI u wT 
NUMBER iJPB ,: g/kg 
16%5 -1 160 '32 610 3.9 22 46 29 '38 10 -1 5 -0.5 2 -1 15 -· 3 23.1 
:&%5 -1 150 93 560 3.5 21 42 '27 97 7 -1 5 -0.5 2 -1 ;5 -1 3 23.9 

_j _,15':167 160 '33 570 3.8 22 43 26 % 10 4 -0. 5 2 -1 15 -! 3 25. I 
~6%8 -1 110 75 510 '2.'3 18 3'3 20 74 5 3 -0.5 -1 2 -1 -1 -1 15 3 45. 7 
::.5%'3 

_, 180 92 580 3.8 22 45 28 '39 9 4 -0.5 1 2 -1 1 15 -1 3 30.'3' 

BEDROCK ANALYSIS (PPll'i) 

-i:- ,.HSA"IPLE AU SB AS BA B~ CD CE cs CR co EU HF IR rt. LA LU MO NI RB 511 SC Si: !;GR \lA TA 1_ TB S"l ~ u YB ZNR n 
NuM8E!{ PPB ,: ,: 
13872 -8 0.4 1.1 0 0.0 0 58.0 o.o 280 23 0 3 -50 4.2 33 0.0 0 0 0 o.oo 0.0 -5 -2 2.50 0.0 0 o.o 8. 4 0 -3 4.5 0 200 0 

BEDROCK ANALYSIS (PPM) CONTINUED 

SA/11.PLE cu PB ZN JI\N AG SNR u BE CO2 NA MG AL S102 s CL K CA Fl:: □ NI~ s~ NB i"OR BAR TAR Bl LOI FE 
NUMBEq % % % % % 
13872 0 0 0 0 o.o 0 0 0 0.00 0 0 0.00 o.o 0.00 0 0 0 o.o -20 0 0 -1 620 -2.3 0 0.00 0 
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Appendix 8-10A. DRILL HOL2 SuW1ARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-110 

Dr i 11 ing Completion Date 12/17/85 

LOCATION (see map at right) 

S-T-R NWz-SEt-12-68N-24W 

County Koochiching 

Quadrangle __E_r_i_c_s_b_u_r~g'---7~._5________ 

Regional Survey Area __L_i_t_t_l_e_f_o_r_k_____ 

HOLE PARAMETERS 

Surface Elevation 1160 ft. I ~ 0 
+-* ----- ,tlo!-Total Depth __6_4_f_t_.___________ J ~=---_.,._

--1 - ~- - - ....-
,j = - : ,,;: 

--- 1--- - ....... ~ ...... - -
Elevation, Top of 
Precambrian Bedrock __1_1_0_8_f_t_.______ - I- - --_....._ - ·"':_ .,._ 

Drilling Method __R_o_t_a_s_o_n_i_c________ ___...,.._-=~-"lTJ"."'--~!:..... 

.. _..,,,_ ....... ...... - ~ 

..... "'-"'- - ..... 
• -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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-1 Organic Sediments 
1-37.5 Des Moines Lobe 

Gl. Drift G A,B,C 
37.5-52 Rainy Lobe A Au 

Gl. Drift G A,B,C B As 
52-64 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: Biotite Gneiss and Sheared Tonalite 

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
tions) is less than 1 mm, 
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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; OpaqGes 
(pyrite), Tr; Apatite, Tr to l; Leucoxene/sphene, Tr to l; 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 hematitic dust and is heavily 
sericitized. Fine-grained sericite is also intermixed with chlorite . 
(by T. Boerboom, MGS) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBUW£N DRILL!~ ~ UNITED LABrnATffiY Siffl.E LOO 

5m'LE liEISHT <KS.WETl >if IGHT (fiAAHS DRY! AU DESCR IPT I00 Cl.ASS 
~- -- --------- =;::=== Z% 

11. I. C(}IC CLAST HATRIX 
= -

TABLE +10 TA!l.E TABLE '1. I. ml:. NOO I{). CALC SIZE % S/U SD ST CY IXX.00 
SPLIT OUPS FEED CCH: LIGHTS TOTAL l1A6 t1A6 v.s. PPB = 

V/S EiR LS OT 50 CY 

16994D' 11.4 0.7 10.7 96.3 89.0 7.3 p5.3 2.0 0 NA 3 2 95 NA u y y y B B TILL-99cCP 20.4 1.0 19,4 155.2 148.2 7.0 4.6 2.4 0 NA p 3 2 95 NA u y 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 
TlLl 

B B TILL-999 11. 9 2.9 9.0 68.8 35.0 33.8 25.S 8.3 1 113 p y y40 60 TR NA u y B B TILL 

Fi(IJ) Cl.ASSIFICATI°' 

YISHU 6Cl..D FR01 sw.Kllll TABLE ~ P~I~ 
lt.NBfR CF SAAINS 

ABBRADED IRRfru.AA OCLJCATE OOH Crt.C V.6. 
SAlfl£ I PNfED i:=== ===- === l1A6 ASSAY 

YIN DIAtETER THIOOESS T p T P T P TOTAL 6NS PPB REMARKS 

16994 N t{} VI SIBL£ GCl.D 

-996 N t{} VISIBLE 60..D 

-998 N t{} VISIBLE 00..D 

-m N TS X 175 25 C 

TOTAL 25.5 113 

https://IRRfru.AA
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SlJlllllRY (f' 6. ,EYER LOG CIHIO, AOTA!DIC CORE OB-110 
C IN fO MS ltC lt IN -63 ,uc~ ] t IN ,A; FIW: ] -63 IOf ,A; "16 

"'100 "'10 "'10 "'3001'1 "10 A,oQ ~ "100 ~- :E "100 ~ "2 Appendix 8-10B.~1u° a l"'r ,.~ "!~ Ni Sb Mo Z11 F~ Hi Pb Mo Au i~ _i{_ka g/kg 11/kg 
!_,_____ '-----·-' ·----- 1______ ( ______ I-----'·•----- ----- ,,. ___ ,__ j -- ··-~ l.. _____ ! ----- l ----- L_____ L_____ '------ f.. _____ ------- ~ _____ !______ i-----L-----L _____ a_____ , _____ L_____ L_____ , _____ L_____ . _____ L_____ . _____ i _____ ,L-----~-----•-----'----- 1 -----•-----L----! ----- !------ !------- \..----- !------- \..----- ~----- ----- i------!------ i_____ 1 ----1------ L-----1------1------ L-----\.----- 1 -----1-----1 
!------ i------ i,. _____ i------ r----- .. _____ :------ - ---- !------1------1------ 1------ r-----1------ ~----- ~----- !------ !------ !------ !------1 

l , I i , • , , • , , 1 

I"---··- r----- i------ r----- i------ r-----r----- i-- ---- i------ r----- i------ r----- 1------ 1------ :----- i------ r----- r----- r----- r----- ! 

~ ====~ \_::::; ::·::r::::: [ ::::: f-:::: [ :::: \ :::::L:::: :~:::::f::::: f~==== i::::: l ::::: [:::::r::::: i :::::; :::::~::::: l::::: l 
1-------1------, ----- '.------ !------ L----- '------1------ !------ 1..-----1------1------1------ i------1------1------1------1------1------' ·----' 
i------ !------ t------ i------1------1------ r-----r----- t------1------1------ ~----- t------ ~----- i------ '------ ~----- L----- L----- 1------1 
!------ i------ r----- f------ 1------ r----- f------ :------ 1------1------1------ t------1------ ~----- 1------1------ !------ 1------ 1------ t------l 
r----- t-·•--- r----- r----- r-----i------r-----i------ r------ r------1 ·---- i------ i------ i------ i------ i------ r----- r----- i------ i------1 

(----- ------r----- -_:-_-_-_ r-_::-__- --l:1---1:J- -- Ir-----!------ L_____ ic_____ ~----- --!------ ~-----' 
_____ ,._____ ·------ - . -- ,.______IIIIIL__, - ------ ·------ L_____ ----- ll.----- -- ... _____ ·------I 

_____ ; ----- •-----L----- -----L-----i----- --L-----L-----1 ____ ,_____ --l----- -----1 

----------- -- ----- -----1 
-- i----- · -----1 

- I --- --- ---- ----- --'----- _____ I 
-- 1811~.C-- --- --- ---- ----- -- ----- ~-----1 
------ !JIii---- ----•--- ~--- ----1-----•--- 5------ 1------1 
-- :M--- 11111---- --- i=----- ~--- ----- •----- IIILl'____ ~-----f~---·• 1--11=S= ---1 ----- :--- ! ---t -t=~ri:----r-----r----1 

,__-_-11 --- • --- --- ------r----- r----- 1----- 1----- ffl!f---- r----- :r-----, 
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MASTER FILE Appendix 8-10C. 

SAMPLE DH SAMPLE STD 6 FORTY LEGAL COUNTY DRIFT ASSAY 60LD WT lg) WT (gl WT lg) WT (gl WT(gl WT (gl WT% lrff j wT i REMARKS 
NUJIIBEi¾ 
16991 
16992 
16993 
16994 
16995 
16996 
16997 
16998 
16999 
13839R 
19709 
19710 

NUMBER 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

INTERVAL 
10-15 
15-20 
20-25 
25-27.5 
27.5-32.5 
32.5-37.5 
37.5-42 
42-47 
47-52 
47-52 
52.5-60 
60-64 

DESC 
s. SL ~-SE 12 68 24 
5. SL t,W-SE 12 68 24 
5. SL NW-SE 12 68 24 
2.5 SL NW-SE 12 68 24 
5. SL NW-SE 12 68 24 
5. SL NW-SE 12 68 24 
4.5 SL NW-SE 12 68 24 
5. SL NW-SE 12 68 24 
s. SL NW-SE 12 £8 24 
5. SL NW-SE 12 68 24 
7.5 SL NW-SE 12 68 24 
4.0 SL NW-SE 12 68 24 

K 
K 
K 
K 
i{ 

K 
K 
K 
K 
K 
K 
K 

TYPE FTG 
D~L. CLAYEY TILL 
~L. CLAYEY TIL~ 
Ol'lt.. CLAYEY TI LL 
Dl'll. CLAYEY TI LL 20-27;5 
~L. CLAYEY TILL 
DML CLAY: GLACIAL LK 27.5-37.5 
RL. 0.AY: GLACIAL Lt{ 

RL. SANDY GVL. TILL 42-47 
Rl, SANDY 6VL. TILL 47-52 
RL. SANDY GVL. TILL 
BEDROCK 
BEDROCK 52.5-64 

BRAINS H~C FEED +10FEED NONMAG 
-1.0 -!.O -1. 0 -1.0 
-1. 0 -1.0 -1.0 -1.0 
-1.0 -1.0 -1.0 -1.0 
0.0 11400.0 700.0 5.3 

-1. 0 -1.0 -1.0 -1.0 
o.o 20400.0 :ooo. 0 4.6 

-1. 0 -1.0 -1.0 -1.0 
o.o 7200.0 2200.0 18.2 
1.0 11900, 0 2900.0 E'S. 5 

-1.0 -1.0 -1. 0 -1. 0 
-1. 0 -1.0 -:.o -1.0 
-1.0 -1. 0 -1. 0 -1.0 

~AG -63uM -63FEED -63u~ 
-1.0 -1.0 -l.O -
-1.0 22.3 437.0 5 
-1.0 -1.0 -1.0 -1 
2.0 25.7 872.0 3 

-1.0 22.1 1048.0 2 
2.4 26.8 1058.0 3 

-1.0 21. 9 600.0 4 
5,9 51. l 726.0 7 
8.3 47.3 909.0 5 

-1.0 31.6 796.0 4 
_,-1.0 -1.0 -1.0 

-1.0 -1. 0 -1. 0 -1 

+10 
-1 
-1 
-1 
6 

-1 
5 

-1 

31 
24 
-1 
-1 
-1 

SAAD 
_, 

-1 
-1 
91 
-1 
32 
-1 
62 
71 
-1 
-1 

-1 

Sit-63]=20-27.5 

t()NMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE 
NUMBER 
16994 
16996 
16998 
16999 

AU NA 
PPB :( 

70 0.16 
-29 0.11 

' ,r140 U.. .; 

100 0.08 

CE 

672 
as: 
663 
542 

CR 

540 
660 
330 
280 

MN FE 

8700 24.70 
7600 25.30 

12000 19.90 
12000 22. 70 

co 

88 
150 
240 
230 

~I 

i.20 
:40 
210 
270 

cu 

150 
180 
190 
240 

ZN 

210 
200 
120 
130 

ZN2 

0 
0 
0 
0 

AS 

58 
110 
41 

240 

SE 

-:o 
-10 
-16 
-18 

rao A6 

13 0.5 
13 0.5 
a-o.5 
8 0.5 

AG2 

!) 

0 
0 
0 

SN SB 

~-10 l .... 
-:o 1.5 
-:o 0.6 
-10 -0. 7 

BA 

1500 
2200 
200 

-800 

LA 

382 
340 
280 
258 

HF 

190 
:90 
88 
83 

TA 

:o 
7 

10 
7 

w 

40 
80 

-10 
40 

PB 

:a 
18 
18 
2"3 

BI 

15~. -c. 

-2 
-2 

TH 

140.0 
180.0 
120.0 
110.0 

u 

24.6 
24.4 
16,5 
17.1 

WT ASSAY 
g/Kg 1-tEIGi-!i 

0 3.99 
0 4.74 
3 i3.30 
2 19. i.O 

MAGNETIC HEAVY MINERAL CONCENTRATE !PPM) 

SAi'IPLE 
NIJ!l!BER 
16994 
16998 
16"399 

itl60 
~ 

1.300 
1.400 
1.200 

TI02 
~ 

1,60 
1. 70 
1. 70 

CR 

1300 
750 
780 

NI 

160 
110 
110 

cu 

90 
27 
27 

ZN SE 

230 -1 
230 -l 

220 . 

MO AG 

68 -0.5 
3 -0.5 

12 -0.5 

PB 

-1 
-1 
-1 

WT 
g/kg 
0.2 
O,B 
o. 7 

-63ul'I ANALYSIS (PP~) 

SAl'IPLE 
NUl'1BER 
16992 
16994 
16995 
16996 
16997 
16998 
16999 
13839R 

AU 
PPB 
-1 
-1 
-1 
-1 
-1 
4 
7 

-1 

V 

160 
150 
140 
100 
110 
95 

110 
120 

c~ 

100 
97 
86 
82 

110 
80 

110 
130 

PIN FE 
j 

520 3.7 
520 3.5 
640 4.1 
590 3.5 
sso 4,1 
480 3.5 
600 4.3 
200· 4.3 

co 

21 
21 
24 
21 
25 
22 
26 
23 

NI 

43 
41 
45 
3'3 
so 
37 
47 
47 

cu 

26 
26 
28 
24 
36 
27 
47 
52 

ZN 

93 
92 
93 
80 
87 
75 

140 
170 

AS 

9 
g 
9 
5 
4 
4 
3 
5 

SE 

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

-1 

1'10 AG 

4 -0.5 
4 -0.5 
4 -0.5 
4 -0.5 
3 -0.5 
3 -0.5 
4 -0,5 
7 -0.5 

CD SN SB iE w 

2 -1 1 
l 2 1 -1 2 

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

-1 2 -1 3 
-1 2 -1 -1 2 
BEDROCK ANALYSIS (PPM) 

PB 

22 
23 
21 
20 
24 
22 
22 
14 

BI 

-i. 

-1 
-1 
-l 
-1 
-1 
-l 
-1 

u 

4 
4 
4 
4 
3 
2 
4 
3 

WT 
g/kg 
51.0 
29.5 
21,1 
25.3 
36.5 
70.4 
52.0 
39.7 

SAMPLE 
ttJl'IBER 
19710 

AU SB AS 
PPB 
-5 -0.2 -1.0 

BA BR 

670 -5.0 

CD 

-10 

CE 

76.0 

cs 

3.0 

CR 

120 

co 

31 

EU 

-2 

HF 

4 

IR 

-100 

FE 
j 

4.6 

LA LU 

30 -0.5 
"° 
-2 

NI 

65 

RB SN SC 

110 6.40 13.0 

SE 

-10 

AGR NA TA 
j 

-5 1.60 -1.0 

TE TB 

-20 -1,0 

TH 

7.9 

SN 

-200 

w 

-2 

u YB 

1. 9 -5 

ZNR 

-200 

ZR 

-500 

BEDROCK ANAI.YSIS (PPMl CONTINUED 

SAl4PLE 
NUl'!BER 
19710 

cu 

57 

PB 

20 

ZN 

72 

MN AG 

542 1. 3 

SNR 

-10 

LI 

0 

BE 

0 

CO2 
~ 

0.00 

NA 

0 

MG AL SI02 s 
j j 

0 0.00 o.o o.oo 

CL 

0 

K 

0 

CA 

0 

FEO 
j 

0.0 

NIR 

0 

SR 

0 

NB !IIOR 

0 0 

BAR 

0 

TAR 

0.0 

BI LOI 
j 

0 0.00 

FE 

0 
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APPENDIX 8-11A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Dr il 1 Ho 1 e Number _O_B_-_1_0_1_0_2_____ 

Drilling Completion Date 9/23/87 

LOCATION (see map at right) 

S-T-R SE!-SW}-27-157N-25W 

County Koochiching 

Quadrangle __L_i_nd_f_o_r_d_7_._5________ 

Regional Survey Area __L_it_t_l_e_f_o_r_k____ 

HOLE PARAMETERS 

Surface Elevation __1~14~8_f_t~•'--------

Total Depth __1_4_2_ft_,__________ 

Elevation, Top of 
Precambrian Bedrock 1011.5 ft. 

Drilling Method _A......;.:.ir_R_o_t_a_r~y_______ 

Sample Diameter -~6_i_n_ch_________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-119 Des Moines Lobe 
Gl. Drift 

119-136.5 Rainy Lobe A= Ag,Au,Sb,Pb 
Gl. Drift E,F A,B,C B = Ni 

136.5-142 Bedrock E,F I F = W 

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 

Thin Section Description: 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlRDE:N DRILLiti; twW:aENT LIIHTED I.ABffiAT~Y stlfllE L~ 

SAlfl.E ..eJGHT !KS.NETI tE Iliff !GRAHS DRYJ AU DESCRIPTI~ ClASS 
NJ. ==----------rr---=:==-==-===-:z-e ==-========= c::== -:re-:, 

11. I, COC CLAST ~TRIX 
_,,-

TAil.£ +10 TAll.E TAlli 11. I. CCN:. '°' I(), CALC SIZE '% SIU SD ST CY m.M 
SP\. IT CUPS FEED co«: LIGHTS TOTrt. l1A6 l1A6 Y,6, PPB ====a 

VIS 6R LS OT SD CY 

9.4 0.6 B.B 363.4 261.6 101.8 B6.5 15.3 4 p s 95 NA NA s F y y B B SAND18872 
18873 10.9 0.8 10.l 256.4 147.4 109.0 95.2 13.8 40 p 10 90 NA NA s F y V B B SAND 

6(lJ) a.ASSIFICATI!JC 

VlSUl.E 6(lD FRCJ1 SHAKlti; TABLE ~ P~INJ 
tUBfR CF SRAIHS 

ABBAADED IRR£6l.l.M DELICATE tllH Crt.C V.6. 
SAtA..E I PAMED =-= = :r === MS ASSAY 

Y/N DIAPETER THIOOESS T P T P T P TOTAL SNS PPB REl'WlKS 

18872 N SOX 7S 13C 1 

86.5 4 

18B73 N 125 X !50 27 C 

95.2 40 
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FiaDNOTE SUMMARY LOG OB-10102, AlR ROTARY 
OB-10102r 00N fllA6 1flC Jr -63 r MAG FR~ -63 HMC

IN IN l'IICRON ] IN NON fllA6 i'100 

t 801.D 

__j~O __Jt___ s&____J~---A~o ___J~ __ Je~_____)~~__Jg_ .. )~ .. J~O -·-A-'-'~~::.c_~_ ~~---~~-- -A~oo_-~~~-l -~~L-~!l- g;~L. zJm~~il5 LITHOLOGY LIT!ill.OGIC DESCRIPTIONS AND/OR REMARKS Appendix 8-11B.
MO l l!',IJES 1"7:· . -;:, ·1 : 
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' ' 
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1 ,?:: }: ):: ::;! (4, Q-15. OJ CLAYEY TILL; OXIDIZEDi buff color :------------+---~-------------....---....;.----------------....---------------'------------'----',.. ,.. ____------ ~--·-·.. -: --- ... - ------ ·------ ------ ------'. ----- ,_______ :----..·-, ----- •______ :.._____ :------ :------ ~----- ------- -------· ..... ___ ,.. I l :,.:·• >:· >:·· :..1 w/h1gh c;last content, nostly ls; oxidized : 
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w/rel high clast content IIIOStlv ls· 4 -50 I 
I 

w/hi_gher clast content 40-5~ (?) dasts; 'I 
50-55 clast lithol differs, 110stly dark ms I 
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·------- l------: __ ,..,.__,. ---··•-· ··----···. ----- ;-------:----- l'--•.. --- ~ --·--- ·-·-- ..·•--l-·----- 1-----·-•- --•----- !----·•- ------ .------ .------ ~--·---·- pebbles; 55-60 few oebs, so111& sana; 70-103 ' _., 'I

[-·---·-- :__ .., ___ '. --·----:---·.. -I--••·•-.------.------'.•"•----, ___ ,.._:------.__,____ ·-----. _____ '----- e•-----i ----- ,••·----:-·--..·-I..•-----·-:----··•, more sandy w/abund pees. I 

-·--··•--· ----- .. !------ :.. -_,.. __,. ---·--- .-----·-. ·-·----: ----- ------- ------ .-·----·-: -·--·--:---·---:----·-·- -·------ .---·--- ~------ ···--·-·••- ____ ,.,_ ·----······ I 
I 
I 

• : I . .••---.-.-·--- ' ' ,. ; ; • - • ' i l l 
I' 
I:---...·-- '-----·-: ----·- •----·-- '.------··: _____,.. •.. _____ r_____________ ;.. _____ ,.,_ '·--·.. --; ----··· ·----- ... ·-----·- .__ : _____ ... _: ...:: i =---- 1.. ·-=-=·- :.. ______ :---·---··· I 

I 
Ic:~=== ;::===~ •., _____ :., _____ !:••-----; ••---- • ----- • ____ • : ----•-. ----- 1-----' _____ :----•- !-----•-•______ I~===::;·•=====:::::::~=====:•·===== _, 
I 

I 

' : -----:..-----: --·---: ___ .,,_. --·---. ----- 1------:-----·- ... _____ •·-----!"'---,.. -: -----. -----. ----·.. ·----·-- ·------!··.. ----' ----- j ----- ~-----. •
I 

"'•---•--:------ ,-•-·----- •H _____ •••----- :------: •----- • WoO•--•- • ----- ------ • ----- :•----- • __ ,., __ -----•...------ •------ !------ 0 ---·-- • -•---- ~----- i •I 
:..... -,•• _ ....··---- • • ; ; : ; : . . • ; ; i • ; ; ; : I ' 

I 
I;______ : -----· ----- L ----: ----- ~ _____ l_______ :-----~----- ~-----: ----- ·-----· _____ :,_, _____ :________ :____.__ :_______ ~-----:______ '----' I 

I 

I 
[.. _____ : -----1------ i______ '---·--- ! ----- L-----' ----- i -----; -----' ----- L_____ l ----- ·------,.. ____.,_I--·---------;-----',._____ '·•-----: I 

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

Ii ----- !.. _____ ~----- '. -----' -----. ----- :., _____ . -----: -----. -----: ----- ~----- ~----- ~ _____ ,______ ;.._____ !------ :------- ! ----- ~----- ! I 

I 
I 
I~-----~-----~-----~-----'.-----r---·--0-----; -----~-----; -----~-----;-----~-----r----·-:-----~------~-----~-----~-----~-----j 
I 

I 

I 
_;!------L·----;=----f ____ : __ .____ ~ -=~-= ! :::::: ::::::; ::::-; ~==== :.:::::; :::::~·:::::;:::::: ==~~==: ====~ f-~=== i::::: :_::::: ;:::::::: 

-1 
• 
I 

I 
I 

I-1 
I 

I 

'. __,.___ ~----- ~=---- '. _____ f ----- ~-=--= ~=-=== ~:::::~::::: ~::::: t~:::: ~::::: ~::::: t::::: (::::: ~::::: i ::::: ~::::: t~:::: t::::: ~ 
SD 

-l I 

!.------:.. ----- ~----- !------ ~-----, -----: -----:------r------;------i.. ~----!------r-----~ ·---- r-----r------ :------- ~----- r----- ~-----! -! 
Ij - ~ ---- .. r..·- -- ) • .... ; -- ,. __ ~---·-- ;-----: ----- · ___..,_ ------ :•----·- ;---·--- 1----- :-· .. --- ~---·-- r--·--- I-·•·---- :-----1·----- .·----- '. 
I 
I 

I 
I 
I 

I 
I 

....; I 
If:::. -t- • :: : l_ ::: l:~:::~::::: l::::: ~ ::::: l :::::; ·::::: ':::::: ::::: l :::::; =~=== ~ :-::: '.-:-~- ~ ---:: ~::::- j :: ::: !_::::: ; : :: :: ! 
I 

--1 I 
I 

I~----- ~ .. -,.. ---· L ·•----i------ ~ ,. ____ ~------ !------- ~-----; -----; ----- r-----: --·--- '. ·----- ¼·---- r----- ~----·-: ----- ~-----: -----: -----. 
I 

Ir--·-·-• .-· .-- ! - - : - - - : --- ..·- r-----. -----; ----- · -----: ----- ~--.. --- ----- !------: -----: ----- ,.. ______ .. :- ~ 

I 

Ii ! ----- _ ... ___ ............. 

I:- ...._,___ =------· j--·---·-i-·---- ;------ ; ...... ----; ....,•--·-: ----·- ~ -·-·--·- ;...,____ ,-----·.. !·----- ... ; ----··· ~ .. _____., ;..... _____ !·--·.. -- \--·--- :••-·----; ·-·---- ;-•-·---·- j t 
I 

I 

I 
I~::::: l.::::: t:_::: ~::::: t:_::: t:::::: ::::: t::::: ~::::: i:::::: ~::::: t::::::::::: ::::::: :.:.:::::: ~::::: :::::::, :::::, :::::::: :::::::: 
I 

I 

-l I 

I~~::::_~=~__: ~----- ~----· ~ ·--- ~----- ~----- ~----- ~----- ~----- ~----- ~-----: ----- ~----- r----- ~ ----- ~----- '. ----- ~----- ~----- i 

-! 
..-I 

.... I 

I 
I 

I 
I 

I ' 
I 
I 
I• i • I • 1 • l , 
I:===-= r-·-===r===== t====~ t~==== ~===== f===== [===== [===== ~=====r===== ~===== t===== ~===== ~===== [===== ~===== r===== l===== [===== i 
I 

I 

I 
I;:::_:_ t----- ~----- ~----- ~----- ~----- ~----- ~----- ~-----L---- :------ ~----- ~----- ~----- ~----- ~-----t----- t_____ ~----- ~-----i 
Ir-·-----;-----, -----. ----- t------,---·-- ~ ----- r-----i-----·, ----- :-·•---- r----- i--·---- i------ :------ ;----· 1 ---- 1----- r-----, --····-1 
I 

I 
I 
I~;;;;; ~-~--~ :~---- [_____ :_____ ~-- --·· :-----r----·-~==-~----- t----- ~-----[-----;·-·---- ~-- ---;·--·--- ~--- ·- :·-----r----- :-----: I 
I 
I 

l~-----'-----~-----'-----~-----~-----~-----~-----L-----~-----~-----~-----~-----~-----~-----~-----L-----~-----1..-----~-----i 
I 
I 

,.,_ ....... _ !--------1------- ~----- ~----- ~-- ... -- ~----- :..----- ~----- }------ ~----- !------ ~-----r----- :------ ~----- :------- ~----- !------- ~-----, I 
I 

I 
I 
I 
I 
I 
I 

I 
I! I I I t • I ! t t ! i I I~~=;=- ~-·-=-= f.~==== t===== ~===:=:===== f===== ~===== ;===== ~===== t===== f===== ~===== r===== f===== ~===== ~===== ~===== f===== r===== \ 
I 

.. l. - .......... I_ ............ I.. '...... - •• - I__ - -- - ;__ ···-- - L__ --- ;___ --- '--- --- L----- '--··---I.• ----; I 
I 

51 



~::::: ;::___ t------ ;------ ~----- t-_____ ;_____ ----·- ~--- -- ~-- --- ~-- ···- ~-- •••• :·- •••••• - ~. ---- ~----- ~----- ~----- f------ ~----- ~-----1 

r-----r-----rd•--r·----r-----r-----r·----r-----~-----r-----~-----~-----r-----r----- -----L-----r-----r-----.-----r-----r-----r-----r-----r-----r-----r-----r-----:-----r----- ,,-----r-----r-----r-----r·----r-----r·---- r----- r-----r--·-- ;·----: 
-I 

95 ~ _____, L ----r-----L-----c-----L-----,----- -----,-----~----· f ____ [_____ ! -----r·----,----~----··r··---.--·--r-----r ----•t----- ~-----r----- L-----' --- -- ----- ~----- r----- c-----1..----- r----- t-----c----- ~----- ,------ ;------ L t-----: ::iI -----;------ -----
-IL:::::~:::::L==---~-----L-----~-----'-:.:: :::::~:::::L:::::~=-===L=-===~=====~=====~-::::;:::::~:::::L====-~=-==-•:::::, 

., l!ri-i 
-- - _,Jr----- ;_ ----~----- ~-----:----- r----- ~-----;------:----- ~----- ~----- ~----- ~----- =----- ~----- ~----- ~----- ~ -----t----- ~-----: 

7;-----r••--- 1___ ,___ ; ----- t... _____ ~ ----- ! ----- ~----- ... ~ --- ,.._ : .. _ ... _ .._I -·• ... _._ r ----- f • ·- -- ! __ ..,. __ : -·• •-- ; ..... - ..--:--••·-- '... -- --- :' - ....... -: .. -·•--: 
·1 ,-,i:-_:; 
,J..l_t,_1 _,,!L-----'-----·-----i _____ i _____ _____ 1 _____ 1 -----L-----~-----' _____ _____ L-----·-----~-----! _____ . _____ ! _____ _____ _____1 i • 1 , 

..J 

~-----~-·:::~:::::f:::::~:::::t:::::~:::::t:::::~:::::~:::::~:::::~:::::t:::::~:::::~:::::~:::::t:::::[:::::L:::::~:::::; -I ..... 
110-; (103.0-116,0l t'1 OBSERVATIONS, 

:::J 
j . • t , . j , I ; i . . • I • 

....'f====~ r=-==== ~===== [~==== t===== ~===== ~===== ~===== ;====- [-==== ~===== [===== ~===== l :==== r====: 1-==== ~===== :L===== ~===== [=====:I J ! ' 

~----- -----~-----t-----t-----t·----~-----~-----t-----r-----~-----~-----~-----~-----~-----~-----~-----~-----r·----~-----i'------ L. _____ L----- ----- ----- -----L-----L----- ----- '------ L-----L----- L _____ L _____ ... _____ ._ _____ j______ L _____ L. _____ L_____ I 

52 



ll!ASTER FILE 

Appendix 8-11C. 
,r. ,r. ,r.SAMPLE DH SAAPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY SOLD WT (gl WT (gl WT (~l WT (gl WT(~) WT (gl WT WT WT REMARKS 

M.IMBER NUMB£R INTERVAL DESC TYPE FT6 GRAINS HMC FEED +lOFEED NONl'IAG MAG -63uM --f.3FEcD --f.3u/ll +10 SAND 
18871 10102 123-128 5.0 AL SE-SW 27 157 25 K RL. F. TO V.F. SAND -1. 0 -1.0 -1.0 -1.0 -1. 0 48.0 1830. 0 3 -1 -1 
18872 10102 128-133 5.0 AL SE-SW 27 157 25 K Rl. GVL. SAND 123-133 l, 0 9400.0 600.0 86.5 15.3 32.4 2002.0 2 6 ',2 

18873 10102 133-137.5 4,5 AL SE-SW 27 157 25 K RL. GVL. SAND 133-137. 5 l. 0 10900.0 800.0 95.2 13.8 82.2 2641. 0 3 7 90 
18874 10102 137.5-142 4.5 AL SE-Sw 27 157 25 /{ BEDROCK -1. 0 -1. 0 -1.0 -l. 0 -1.0 -1.0 -i. 0 -1 -1 -I 

NONl'IAGNETIC liEAVY ~INERAL CONCENTRATE !PPMl 

SAll!PLE AU NA CE CR l'IN FE co NI cu ZN ZN2 AS SE /IID ~ AG2 SN SB BA LA HF iA w PB BI TH u WT ASSAY 
NUMBER PPB g/kg WEIGnT" 18872 -17 -0.50 1010 410 1120 24.00 160 170 88 -200 56 41 -10 -7 0.6 -5 -200 l. 4 -100 590 120 9 -24 22 0 147.0 35.0 9 68.19 

,c-18873 79 -0.54 1190 310 1910 30.00 280 420 154 -200 52 72 -10 -2 0.4 -11 -200 0.4 -100 692 96 7 -26 w.J 0 198.0 37.0 9 76.02 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

SAM?LE :i!GO TI02 CR NI cu ZN SE MO AG PB WT 
i'tlJ~ER " " g/kg 
18873 0.383 4.10 2721 194 54 309 -5 16 -0.5 266 l.3 

-63uM ANALYSIS (~PM) 

:,SAMPLE AU iJ CR MN FE co NI cu ZN AS SE MO AG CD SN SB TE w PB BI WTV 

NUl'!BER PPB g/kq" 18871 23 69 69 823 3.44 23 61 29 45 -5 -5 1 2. 7 -1 -10 13 -10 -10 45 '3 -10 26.2 
18872 2 75 63 694 3.10 25 67 43 41 -5 -5 l 2. 7 -1 -10 9 -10 -10 43 5 -i(; 16.2 
18873 6 71 63 720 3.04 21 67 35 47 -5 -5 l l, 7 -1 -10 9 -10 -10 41 -2 -10 31. l 

BEDRGCK ANALYSIS (~Pl'll 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU i"O N:i RB SM SC SE AGR i\A TA TE TB TH SN w u YB ZI\R ZR 
NUMBER PPB 
:8874 -2 0.1 -0,5 940 2.0 -5 41.0 4.2 320 71 -l 4 -50 4.2 " 25 -0.2 5 95 75 3.60 11,0 -5 -2 3.11 " 0.6 -:o -0.5 5. 1 -100 588 2.1 -2 -100 -200 

BEDROCK ANALYSIS (iJPflll Cl)ljTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL SI02 s CL K CA FED NIR SR NB i'IOR BAR TAR BI L□ i FE 
NUMBER " " " " " 18874 39 5 74 410 -0.l 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 8-12A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10105 

Drilling Completion Date __10_;_/7~/_8_7____ 

LOCATION (see map at right) 

S-T-R SE¼-NE¼-36-157N-25W 

County Koochiching 

Quadrangle Lindford S.E. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1155 ft. 

Total Depth 193 ft. 

Elevation, Top of 
Precambrian Bedrock 965 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 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-6 Organic Sediments 
6-145 Des Moines Lobe 

Gl. Drift 
145-190 Rainy Lobe A= Au,Ag,Sb 

Gl. Drift E,F A,B,C B = Au,Sn 
190-193 Bedrock 

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: No Sample 

Thin Section Description: 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlRDEN DRlLLlte l1AHA6E1£NT LU1lTED LABOOATOOY SAlfl.E Lt:6 

SAtFlE IEISHT (K6,NETI ~IGHT (6RANS DRYl AU DE&:RlPTlrn a.ASS = ..,.NJ. = =====-=======:===- ====== ::::::t:=::::=:::: -= :2X-:se:x 

N. I. C!H: CLAST ~TRIX 
===-- -= --=-=-== 

TABLE +10 TABLE TABLE C(J£, NIJi 00, CALC SIZE l SIU SD ST CY 00..~"· 1. 
SP\. IT OHPS FEED CCH:: LIGHTS TOTAL HAG liA6 Y.6. PPB = 

Y/S 6R LS OT SD CY 

18875 5.6 0,0 5.6 91,5 70.6 20.9 lb.8 4.1 0 NA TR NA NA NA NA s F V V B B SAND 
18876 7.5 0.0 7.5 216.8 114.8 102.0 86.7 15.3 0 NA TR NA NA NA NA 5 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 0.0 8.4 248.8 150.1 98.7 88.0 10.7 0 NA TR NA NA NA NA s F V V B B SAND 
18879 12.1 3.8 8.3 252.1 156.0 96.1 81.6 14.5 1 B p 10 90 NA NA u y y y B B TILL 
18881 10.6 2.4 8.2 210.S 117.8 92.7 79.2 13.5 4 228 p 5 95 NA NA LI y y y B B TILL 

6(1J) a.ASSIFICATiot 

YISillt.E Sl.11 FROt SWtKUli TABLE AND PANUN; 
NJIBER 0: 6RAINS 

ABBRADED IRRE6Ll.M DEJ.ICATE OOH CALC Y.6. 
SAffllE I PAN£D =--= -------= === P1A6 ASSAY 

Y/N D1Af£TER THIOO£SS T P T P T P TOTAL 6HS PPB REMARl<S 

1B875 N NO VISIBLE GOLD 

18876 N NO VISIBLE GOLD 

1B877 N NO VISIBLE GOLD 

1B878 N NO VISIBLE GOLD 

18879 N 75 X 75 15 C 

81.6 8 

18881 y 25 X 75 10 C EST. 10Y. PYRITE 
75 X 125 20 C 1 0.17. ARSENOPYRITE 

125 X 175 29 C 1 PHOTO MICROGRAPH 
150 X 250 38 C 1 FILK REFERENCE 1146 

AVAILABLE 
4 79.2 228 
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MASTER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl WT i WT i WT i RE/IIARKS 
Appendix e-12c.

MJMBER NUMBER INTSRVAL DESC TYPE FT6 GRAINS Hfl'C FEED +lOFEED "°'MAG MAG -6.3ul'I -f.3FEED -f.3uJI! +10 SAMl 
18875 
18876 
:B877 
:8878 
18879 
18881 

10105 
10105 
10105 
10105 
10105 
10105 

145-155 
155-162 
162-i67 
167-172 
172-177 
177-190 

10,0 AL SE-NE 36 157 25 
7.0 AL SE-NE 36 157 25 
5.0 AL SE-NE 36 157 25 
5.0 AL SE-NE 36 157 25 

-5,0 AL SE-NE 36 157 25 
13,0 AL SE-NE 36 157 25 

:{ 

K 
K 
K 
K 
K 

RL. 
RL. 
RL. 
RL 
RL. 
RI... 

F. TO V.r. SAND 
GIA.. SAND 
GVL, SAND 
F. TO V.F. SAND 
GVL. SAND 
SIA.. SAND 

145-155 
155-162 
162-167 
167-172 
172-177 
177-190 

o.o 5600.0 
0.0 7500.0 
0.0 9000,0 
o.o 8400.0 
1,0 12100.0 
4.0 10600.0 

o.o 
o.o 
o.o 
o.o 

3800.0 
2400.0 

16.8 
86. 7 

100.3 
88.0 
81.6 
79.2 

4.1 
15,3 
17.7 
10.7 
14.5 
13.5 

28.6 
14,3 
29.0 
32.2 
15.2 
23.8 

1516.0 
1767.0 
1476.0 
1570.0 
2196.0 
2399.0 

2 
1 
2 
2 

0 
0 
0 
0 

31 
23 

98 
99 
98 
98 
68 
76 

NONMAGNETIC HEAVY MINERAL CONCENTRATE IPPMJ 

SAll!PLE 
NUMBER 
18875 
18876 
18877 
18878 
18879 
18881 

AU NA 
PPB i 
220 -0.60 
28 --0.59 

-17 0.85 
-18 -0.49 
49 -0.37 
68 0.43 

CE 

1090 
1180 
1100 
960 
560 
530 

CR 

330 
350 
300 
190 
270 
340 

l!N FE 

1856 25.00 
1396 26.00 
1272 25.00 
1968 21.00 
1862 25.00 
2210 25.00 

co 

170 
220 
210 
190 
240 
190 

NI 

280 
270 
230 
300 
360 
260 

cu 

108 
116 
106 
152 
186 
109 

ZN 

-200 
-200 
-200 
-200 
200 

-200 

ZN2 

65 
.\2 
56 

106 
134 
117 

AS 

27 
30 
28 
24 
51 
47 

SE 

-10 
--21 
-10 
-10 
-10 
-10 

I(] AG 

-7 0.2 
-8 --0.2 
-8 0.4 
-7 0,4 
-7 0,2 
-6 0.2 

A62 

-14 
-11 
-5 
-5 
-5 
-5 

SN SB 

m --0.2 
730 1. 9 

-200 --0.2 
300 --0.2 

-200 -0.2 
-200 0.5 

BA 

--200 
-100 
-100 
-100 
-100 
-100 

LA 

565 
736 
6.\0 
557 
320 
260 

~ 

86 
99 
87 
86 
56 
60 

TA 

5 
7 
6 
6 
6 
7 

w 

-30 
-28 
-26 
-24 

25 
-22 

PB 

30 
26 
58 
30 
24 
19 

BI 

0 
0 
0 
0 
0 
0 

TH 

166. 0 
189.0 
165.0 
16.3. 0 
105.0 
85.5 

u 

34.0 
41.0 
37.0 
34.0 
19.0 
16.0 

WT ASSAY 
g/kg WEIGHT 

3 11.95 
12 67.61 
11 79. 71 
10 70.20 
7 66.06 
7 61. 74 

MAGNETIC HEAVY PIINERAL eot£ENTRATE !PPM) 

SAMPLE 
riiMBER 
18879 
18881 

MGO 
j 

0,906 
o. 721 

TID2 
j 

4.68 
4. 75 

CR 

1748 
1668 

NI 

183 
129 

cu 

90 
40 

ZN SE 

270 -5 
296 -5 

AS PB"° 
18 --0.5 240 
4 -0.5 228 

WT 
g/kg 
1. 2 
1,3 

-63uM ANALYSIS IPJIIIIJ 

' \ 

SAMPLE 
NUfl!BER 
18875 
18876 
18877 
18878 
18879 
16881 

AU 
PPB 

1 
1 

40 
6 
7 
1 

V 

44 
83 
55 
89 
95 
69 

CR 

49 
67 
55 
75 
80 
77 

MN FE 
i 

616 2.84 
855 3.99 
748 3.08 

1002 3.92 
1000 4.00 
841 3.62 

co 

15 
23 
19 
29 
27 
23 

NI 

55 
81 
61 
75 
80 
73 

cu 

29 
39 
35 
39 
41 
39 

ZN 

57 
77 
57 
51 
55 
47 

AS 

-5 
-5 
-5 
-5 
-5 
-5 

SE 

14 
-5 
-5 
5 

-5 
-5 

MO 

3 
5 
5 
3 
2 
5 

AG 

0.9 
2.3 
1. 7 
3. 7 
1.0 
2.3 

CD 

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

s.~ 

-10 
-10 
-10 
-10 
-10 
-10 

SB 

11 
15 
7 
7 
5 

17 

TE 

13 
-10 
-10 
-10 
-10 
-10 

w 

-10 
-10 

21 
13 
10 
51 

PB 

47 
57 
47 
49 
45 
47 

Bl 

-2 
3 

--2 
7 
5 
5 

u 

-10 
-10 
-10 

19 
-10 
-!0 

WT 
g/kg 
18.9 
8.1 

19.6 
20,5 
6.9 
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-2SW 

County Koochiching 

Quadrangle Lindford S.E. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1194 ft. 

Total Depth __1_6_7_f_t_..;..__________ 

Elevation, Top of 
Precambrian Bedrock 

Drilling Method __A_i_r_R_o_t_a_r..,.y_______ 

Sample Diameter -~6~in~c~h~-------
Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-8 Organic Sediments 
8-124 Des Moines Lobe 

Gl. Drift E,F A,B,C 
124-167 Rainy Lobe A Au,Se,Ag,Sb,Pb 

Gl. Drift E,F A,B,C B As, Sb 

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: 

Thin Section Description: 

58 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBIJUIEN DRILllhfi twWE£NT LINITEJ> ~TOOY SAlflE LOO 

5M'l.E IEIOO (KG.NET> tEIGHT (SRANS DRY> AU DESCRIPTIOO a.ASS 
tll. r:-•===--=-==-=-:n::c -===--=-= m ===--=n 

N. I. COC CLAST HATRU 
--=--· 

TABLE +10 TAa.E TNILE N. I. CCN:, HOO t«l. Cfi.C SIZE I S/U SD ST CY C(l.Cfi 
SPLIT QHPS FEED ClK LIGHTS TOTAi.. NAG NAG Y.6. PPB = 

VIS !iR 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 y V V B B TILL 
18861 8.b 2.5 b.1 62.b 45.3 17.3 9.9 7.4 0 NA p 19 80 1 NA u y V 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 V y B B TILL 
18865 10.2 o.o 10.2 187.1 120.7 b6.4 52.3 14.1 0 NA TR NA NA NA NA s " y y B B SAND 
18867 10.0 1,2 8.8 289.2 210.4 78.8 61.0 17.8 0 NA p 35 65 NA NA s F y y B B SAND 

y18869 11,6 1.6 10,0 243.3 172.5 70.8 55.0 15.9 0 NA p 30 70 NA NA u y y B B TILL 
18882 6.9 0.6 6.3 141.6 59.0 82.6 58.7 23.9 l 17 p 10 89 1 NA s C N N B NA SAAD 

6(1.D a.ASSIFICATIIJC 

YISia..£ al.D FfOt SWtKitli TABLE AND PAN4IN6 
PUUlER CF 6RAINS 

ABBRADED IRRESlLM DELICATE tllN crt.C V.6. 
SAffll.E I PAff£D --=:-:n --==· ==-=- l1A6 ASSAY 

Y/N DIAl£TER TliIOOESS T P T P T P TOTAL 6HS PPB RDM:S 

18857 N NO VIS113LE GOLD 

18861 N NO VISIBLE GCl.D 

18863 N NO VISIBLE GCl.D 

18865 N NO VISIBLE GOLD 

18867 N NO VISIBLE S(l_D 

18869 N NO VISIBLE SOLD 

18882 y 75 X 100 18 C EST. 2l PYRITE 
0.11 ARS91PYRITE 

58. 7 17 



Fia.JHlTE SUIIARY LOO 08-10202, AIR IETARY 08-10202 
[ IN JC IN -63 MICDI JC IN FIW: -63 lfC

O MAG ltlC MAG 0 MAG Mi 

~ ~ HI«: 
'"200 "600 .., "2' '"6000 '"30 "100 "100 "10 "10 "300 "10 "SOO "SO "100 ~- "100 '"2 SAl!!IU •J?-,J 

At !FEETl IJiclno~ LIOOLOOY LITftl.lllIC DESCRIPTIONS AND/OR REIIIARl<S Appendix 8-13B. 
..J.l5._ 

l I 

Cu 
I 

Sb 
' 

Mo 
• 

81 
L 

Al 
. 

Cu 
. 

Ni 
• 

Sb 
• 

Mo 
I 

Zn 
L 

F~ 
I 

Ni 
• 

Pb 
; 

Mo 
: 

Au 
I 

Au 
• 

g/kg 
I 

g/kg 
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!IIASTER FILE 
Appendix 8-13C. 

SAMPLE DH SAMPLE STD 6 FORTY LESAL COUNTY DRIFT ASSAY GOLD WT (g) WT (gl WT (g) WT (gl WT(gl WT (gl WT~ WT% WT~ R91ARKS 
NUIWBER NUl"BER INTERVAL DESC TYPE FTS GRAINS HMC FEED +10FEED MiN!IIA6 MAG --6Ju~ --£3FEED -63u/JI +10 SAND 
18856 10202 102-107 5. AL SW-SW 36 156 25 K RI... SVL. SAND -1.0 -1.0 -1.0 -1.0 -1.0 36.9 1763.0 2 -1 -1 
18857 10202 107-112 5. AL SW-SW 36 156 25 K RL. GVL SAND 102-112 0.0 9200.0 2800.0 9.9 5. 7 31.1 1365.0 2 30 68 
18858 10202 112 -2.0 AL SW-SW 36 156 25 K RL. UNCLASS, SLUFF -1.0 -1.0 -1.0 -1.0 -1.0 26.2 1531.0 2 -1 -1 SLUFF ~AT'L 
18859 10202 112-117 5. AL SW-SW 36 156 25 K RL. GVL. SAND -1.0 -1.0 -1.0 -1.0 -1.0 27.4 1749.0 2 -1 -1 
18861 10202 117-122 5. AL SW-SW 36 156 25 K RL. SILTY SAND 112-122 0.0 8600.0 2500.0 9.9 7.4 45.4 1489.0 3 29 68 
18862 10202 122-127 5. AL SW-SW 36 156 25 K Rt.. GVL. SAND -1.0 -1.0 -1.0 -1.0 -1.0 47.8 1742.0 3 -1 -1 
18863 10202 127-132 5, AL SW-SW 36 156 25 K RL. GVL. SAND 122-132 0,0 11400.0 2800.0 22.3 9.7 47,5 1610.0 3 25 72 
18864 10202 132-137 5. AL SW-SW 36 156 25 K RL. SILTY SAND -1.0 -1.0 -1.0 -1.0 -1.0 29.1 1541.0 2 -1 -1 

18865 10202 137-142 5. AL SW-SW 36 156 25 K RL. F. TQ V.F. SAND 132-142 0.0 10200.0 0.0 52.3 14, l 69.2 2518.0 3 0 97 
18866 10202 142-147 5. AL SW-SW 36 156 25 K RL. F. TO V.F. SAND -1.0 -1.0 -1.0 -1.0 -1.0 44.4 1508.0 3 -I -1 

18867 10202 147-152 5,0 AL SW-SW 36 156 25 K RL. MED. TO C. SAND 142-152 o. 0 10000. 0 1200. 0 61. 0 17. 8 68.1 2089. 0 3 12 85 
18868 10202 152-157 5.0 AL SW-SW 36 156 25 K RL. GVL. SAND -1.0 -1.0 -1.0 -1.0 -1.0 34.2 1703.0 -1 -1 
18869 10202 157-162 5.0 AL SW-SW 36 156 25 K RL. SANDY GVL. TILL 152-162 o.o 11600,0 1600.0 55.0 :5.8 ~7.'3 1492.0 14 85 
18882 10202 162-167 5.0 AL SW-SW 36 156 25 K RL. GVL. SAND 162-167 LO 6900. 0 600. 0 58. 7 23.9 10.1 1956.0 9 90 

NO~MAGNETIC HEAVY ~INERAL CONCENTRA:E (9P~) 

SAtiliJL.E AU NA CE CR MN FE co NI cu ZN ZN2 AS SE ~o AG AG2 s~ S3 \lj-;- /lSSAY 
NU:i!BE~ PPB ~ g/kg WEIGr.T 
18857 72 -0.65 950 1000 2124 30,00 190 180 183 -200 83 111 -25 7 0.9 -15 -520 4.1 5200 530 334 14 63 47 o 286.o 4:.o 7. 2.1 
18861 772 -1.20 2470 790 2538 36,00 250 290 136 -200 49 181 -37 -14 1.0 -22 -720 1,5 -330 1530 261 22 -4'3 5: 0 761.0 47.0 5. 74 
~8863 28 -0.45 780 530 870 22..00 120 120 48 -200 25 41 -10 -6 -0.2 -r: -200 o. 6 270 410 130 12 -24 22 0 lo'3.0 20.0 2 16. '32 
18865 34 0.40 360 460 740 20.00 90 93 26 -200 20 17 -:o -2 -0.2 -5 -200 0.5 -:oo 150 93 '3 -:5 8 0 70.S 12.0 5 3'3.84 
18867 -13 0.31 400 480 462 20.00 84 87 38 -200 14 16 -10 -4 -0.2 -5 -200 0.3 -100 210 110 10 -16 8 0 75.2 10.0 6 46.88 
18869 55 0.60 840 470 1098 22. 00 110 :60 38 -200 24 23 -10 -6 -0.2 -5 -200 0.5 -100 490 '31 12 -20 26 0 199.0 15.0 5 41. 75 
18882 52 -0.55 1070 460 2484 25.00 120 170 88 -200 34 38 -10 -7 -0.2 -5 -200 0,6 -100 654 65 9 42 0 285.0 15,0 9 46.62 

MAGNETIC HEAVY MINERHL CONCENT~ATE (PPMl 

SAMPLE Jl!GO T!02 CR NI CU ZN SE MO AG PB Wi 
NUMBER % ~ g/il.g 
18863 0.599 5.93 1791 145 28 418 -5 3 -0.5 233 0.9 
18869 o. 7~2 6.66 1656 142 26 430 -5 2 -0.5 227 1.4 
18882 0.429 4.65 1008 157 120 298 -5 7 -0.5 253 3.5 

-63uM ANALYSIS (PP~) 

SAi"!;JLE AU V c~ ~-N ~- co Ni cu z~ AS SE MO AG CD s~ SB Tc w PB BI u ~T 
NUMBE:< PPB ~ g/kQ 
18856 3 82 33 549 2.24 11 53 21 71 -5 -5 1 -0.5 -1 -10 -5 -:0 -10 35 -2 -10 20.9 
18857 3 100 47 549 2.46 15 63 27 77 -5 -5 1 -0.5 -1 -10 -5 -10 -10 37 -2 -10 22.8 
18858 28 58 -1 569 2.62 13 57 21 51 -5 45 1 -0.5 -1 -10 -5 -10 -10 105 -2 -10 17.1 
18859 4 52 43 455 2.12 9 47 17 41 -5 -5 1 -0.5 -1 -10 -5 -10 -10 27 -2 -10 15. 7 
18861 8 62 43 539 2.56 13 63 27 61 -5 -5 1 -0.5 -1 -10 -5 -10 -10 37 -2 -10 30.5 
18862 2 59 43 445 2.04 13 43 13 35 -5 8 0.5 -. -10 -5 -10 -10 29 -2 -10 27.4 
18863 6 66 49 483 2.28 13 45 15 41 -5 -5 0.5 -1 -10 -5 -10 -10 29 5 -10 f'9.5 
18864 5 64 45 523 2.48 15 45 23 47 -5 -5 1 0.9 -1 -10 5 -10 -10 41 -2 -10 18.3 
18865 2 63 61 539 2.58 15 47 21 47 -5 -5 1 0.9 -1 -10 15 -10 -10 49 -2 -10 27.5 
18866 2 61 61 571 2.62 17 47 21 49 -5 -5 1 2. 7 -1 -10 11 -10 -10 47 -2 -10 29.4 
18867 3 59 49 471 2.16 15 39 17 39 -5 -5 1 1.5 -1 -10 7 -10 -10 41 5 -10 32.6 
18868 6 51 51 493 2.36 13 39 15 37 -5 -5 1 1.5 -1 -10 13 -10 -10 37 -2 -10 20.1 
18869 2 61 59 612 3.00 17 55 33 57 -5 -5 1 1.5 -1 -10 9 -!O -10 43 7 -10 12.0 
18882 75 103 77 1496 9.03 23 87 51 59 -5 -5 9 l. 7 -1 -10 19 -10 352 53 -2 -10 5,2 
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Appendix 8-14A. DRILL HOLE SUMXARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number __O_B_-_10_3~0_3_____ 

Drilling Completion Date __7~/6~/8~7_____ 

LOCATION (see map at right) 

S-T-R swf-SWl-31-69N-26W 

County Koochiching 

Quadrangle -~L_i~t_t_l_e_f_o_r_k_N_.W_._7_.S_____ 

Regional Survey Area __L_i_t_tl_e_f_o_r_k_____ 

HOLE PARAMETERS 

Surface Elevation -~1_1~1_9_f_t_._______ 

Total Depth -~1_2_4_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock __l_0_0_2_f_t_.______ 

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 Su~.mary Log 

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-115 Des Moines Lobe 
Gl. Drift 

115-117 Rainy Lobe A= Au,Cu,Pb 
Gl. Drift E,F A,B,C B = Cu,Ni,La,Th,U,Ag,Mo 

117-124 Bedrock E,F I C = Ni,Cu,Mo 

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 

Thin Section Description: 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

IMRBlflDEN DRIU.116 WWt60EHT Lil1ITEO LABrnAT~Y ~ LOO 

5'WlE iEIM <KS.WET) tE:IGiT (lilW15 DRY> AU DESCRIPTIOO ClJISS 
t(J, ==s====== ---------- ==-=== ==== ====-=-=--===== - -

N. I, WC Cl.AST HATRIX 
= -- =--==a:---= 

TABl.£ +10 TAa..E TABLE Pl.I. COC, MOO Kl. CAI.C SIZE X SIU SD ST CY ax.CA 
SPl IT DIIPS FEED cac LIGlfTS TOTAL MAG MS V,6, PPB = 

Y/S 6R LS OT SD CY 

18812 11.1 3.b 7.5 74.3 50.3 24.0 19.1 4,9 0 tlA CP 99 t NA NA U Y Y Y GY 6Y TILL 

ra.J> a.ASSIFICATICJf 

YISIILE 6ru> FRa1 SWIKI~ TABLE AHO PM4I~ 
N.t!BER CF SRAINS 

ABBRADED JRREGU.M DELICATE OOH CALC Y. 6. 
SAPfl.E I PIWED == ==---== === l1A6 ASSAY 

Y/H DIPIETER THIOO£SS T P T P T P TOTAL 6HS PPB REIWll<S 

18812 N I{) VISl!lE 611.D 
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LITlO.OGIC DESCRIPTIONS ~/OR ~RKS Appendix 8-14B. 
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Appendix B-14C. 

SA/IIPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRl~T ASSAY GOLD WT (gl WT (gl I-IT (g) \liT (g) WT(gl WT (Q) wT '..< ,H % WT '.,( ~E!'IARKS 
NUMBE~ NUMBER INTEWAL DESC TYPE FTG G~AINS Hl'!C FEED +10FEED NONMAG i'\AG -63u~ -63FEED -63u~ +10 SAMl 
18812 10303 115-118 3. AL SW-SW 31 69 26 K RL. SANDY GVL. TILL 115-118 0.0 11100.0 3600.0 19.1 4.9 22. 7 3384.0 32 67 
18813 10303 118-124 6. AL SW-SW 31 69 26 K BEDROCK -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 

NONMAGNETiC i-,EAVY !'-~!\ERAL CO!liCENTRATE (PPtil) 

SA/IIPLE AU NA CE CR 111N FE co NI cu ZN ZN2 AS SE ,nJ AG AG2 SN SB BA LA HF TA i,i PB BI TH u WT ASSAY 
NUl'!BER PPB g/kg wEIGHT" 18812 -28 -:.oo 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 0 503.0 186.0 2 12. 76 

~AGNETIC HEAVY JIII~ERAL CONCENTRATE (PPM) 

SAMPLE 1'160 TI02 CR NI cu ZN SE Pl □ AG PB wT 
NUMBER " " ghg 
18812 1. 500 3.84 1530 1210 532 181 150 0.6 244 0.4 

-63uM AMlLYSIS (PPM) 

SA;i:PLE AU V CR !"N FE co NI cu ZN AS SE :YIQ AG CD SN SB 1:: w PB BI u WT 
NLi111BE~ PPB g/e<g" ;,18812 89 50 45 485 2. 72 15 47 105 55 5 -5 5 0.9 -1 -10 -5 -~o ., 51 5 -10 6. 7 

BEDROCK ANALYSIS (~PMl 

SAIIIPLE AU SB AS BA BR CD CE cs CR co EU i,F IR FE LA LU MO NI RB 5:,1 SC SE AGR NA TA TE TB TH SN w u Y3 ZNR ZR 
NUMBER PPB ,.,

" 18813 -2 -0.l 1.1 830 2"2.0 -5 63.0 7.0 320 30 -. 3 -50 5. 7 41 0.2 -1 ·35 110 5.50 18.0 -5 -2 2.63 o. 7 -:o o. 7 10. 0 -100 4 2.9 -2 110 280 

BEDROCK ANALYSI3 (PPM) CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL SID2 s c:.. K CA FED NIR SR NB it!OR BAR 7AR a:;: LOI FE 
NUMBER ~" " " " 18813 42 4 94 360 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 8-15A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-1O304 

Dr i 11ing Completion Date 7/9/87 

LOCATION (see map at right) 

S-T-R SW¼-SW¼-4-69N-26W 

County __K_o_o_c_h_i_c_h_i_n_g___________ 

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 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 

0-2 
2-136 

136-142 

Interpre-
tation 

Organic Sediments 
Rainy Lobe 

Gl. Drift 
Bedrock 

Library 
Samples 

Available 

E,F 
E,F 

Subsamples 
Tested 

A,B,C 
I 

Significant 
Geochem 
Samples 

A= Au 
B As 

A= -63 microns fraction 
B = Heavy Minerals, Nonmag 
C = Heavy Minerals, Mag 
D 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: Metasediment w/Stringers on Monzonite 

Thin Section Description: 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBmDEN DRILLIN3 NANA6E1ENT LIPIITED LABOOATmY SfWlE ur; 

SM\.£ IEIGHT <k6.NETl NEI6HT (6RAl1S DRY! AU De:SCRIPTICJ4 a.ASS 
ti). -----=-------==:=-===== =====--= ==========-====----=--

CLAST tVITRIX"• I, C<K 
a====== 

TAil.£ +10 TABlE TABLE 11. I. CIK. hffl l«l. CAI..C SIZE t S/U SD ST CY C(l~ 
SPLIT DiIPS FEED CCJC LIGHTS TOTAL HAS Wl6 'J.6. PPB 

VIS SR LS OT SD CY 

18814 10.2 1,9 8.3 254.5 226.0 28.5 23.3 5.2 0 NA CY 5 95 NA NA U Y Y Y 6B 6B TILL 

6(1.l) a.ASSIFICATI~ 
i 

YISIIU 60J> FROt SWtlCIN3 TABLE AND PANUN:i 
tl.NER CF 6AAJHS 

ABBRADED IRRESll.M llELICATE ta c.ALC Y.6. 
SAfft.£ I PANED == = === ttA6 ASSAY 

YIH DINETER THICKNESS T P T P T P TOTAL 6115 PPB REl1Ml<S 

1B814 N NO VISIBLE 6ClD 
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FIBJlNJTE SLJIMARY LOO OB-10304, AIR a:!TARY 08-10304
L IN FO MAS JfC H IN -63 MICRCW JC IN JIIA6 ~ l -63 NlN MAG ~ tK 

"100 "600 "5 "25 "6000 "30 "100 "100 "10 "10 "300 "10 "SQ() ~ "100 "2"500• ~ "100 ~ "2
At Cu St, Mo 81. Al Cu Hi • Sb No Zn Fd Ni Pb No Au. ~ g/kg g/kg g/kg <FEET> ~ IJl~lls Llno.o3Y LITIO.CX3IC IIESCRIPTICM ~/OR REMARKS Appendix 8-15B. .

( _____ I ----- (_____ (_____ (_____ (_____ (_____ (_____ (_____ [ _____ [ _____ ( _____ [ _____ ( _____ ( _____ L_____ L_____ ( _____ [ _____ ( _____ I 
j»ES ~O I Hits~· c:-,. iL----- L----- L----- L.----- L----- 1 ---·- L----- L----· L----- L---·- L----- L----- L------L----· L----- L.----- ______ I _____ t,. _____ L.-----1 
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!IIASTER FILE 

SAl'!PLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT (gl WT (gl WT (gl ~T(gi WT (gl rJT 'i, WT 'i, WT 'i, RE:'4ARKS 
NUMBER NUl'IBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMAG MAB -63uM -63FEED -63u~ +10 SAND Appendix 8-15C. 
18814 10304 133-137 4.0 AL SW-SW 4 69 26 K RL. SANDY GVL. TILL 133-137 o.o 10200.0 1·300.0 23.3 5.2 11. 4 3258.0 0 19 81 
18815 10304 137-142 5. AL SW-SW 4 69 26 K BEDROCK -1.0 -1. 0 -1, 0 -1.0 -1. 0 -1. 0 -1. 0 -1 -1 -1 

NO~~AGNETIC HEAVY ~INERAL CONCENTRATE !PPM) 

SAMPLE AU NA CE CR MN FE co NI cu ZN Z~2 AS SE MO AG AG2 SN SB BA LA r.F TA w PB BI TH u WT ASSAY 
NUl'IBER PPB ;. g/kg WEIGHT 

22.18814 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 0 34,0 ll,O 2 16.58 

1'1AGNETIC HEAVY MINERAL CONCENTRATE !PPMl 

SAMPLE MGO TI02 CR NI cu ZN SE "10 AG PB WT 
NU,-BER ;. " g/kg 
i8814 0.612 6.26 2131 312 7'3 233 -1 42 -0.5 252 0.5 

-63uM ANALYSlS (PPi'll 

SAMPLE AU V CR MN FE co NI cu ZN AS SE 1110 AG CD SN SB TE w PB BI u i,ff 

NUMBER PPB g/kg" -. C"18814 154 76 57 642 3.02 17 35 31 59 7 -5 3 -0.5 -1 -10 -5 -10 -10 27 9 -10 .l• .J 

BEDROCK ANALYSIS (□ PMl 

~PLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU 1'!0 NI RB S."l SC SE AGR i'vA iA TE TB TH SN w ij YB ZNR ZR 
NUMBER PPB " " 18815 -2 0.1 -0.5 1300 3.5 -5 7.6 4.5 110 -5 -l 2 -50 1, 3 7 -0.2 -1 -20 59 1.00 1. 9 -5 -2 4.50 -0.5 -:i.0 -0. 5 1. 1 -100 3 0.9 -2 -100 -200 

BEDROCK ANALYSIS !PP~) CONTINUED 

SAt'IPLE cu PB ZN MN AG SNR LI BE CO2 NA r..a AL SI02 s CL K CA FEO ~HR SR NB MOR BAR TA~ BI :..Di FE 
NUl'IBER ;. ;. ;. 
18815 4 3 47 180 -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 8-16A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10401 

Dr i 11ing 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 

Surface Elevation 1122 ft._..;..;;..;;..__;..;.______ _ 
Total Depth __1_8_6_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 945 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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tat ion Available Tested Samples 

0-9.5 Organic Sediments 
9.5-117 Des Moines Lobe 

Gl. Drift 
117-177 Rainy Lobe A = Cu,As,Sb 

Gl. Drift E,F A,B,C B = Cu 
177-186 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: Quartz-Biotite-Schist 

Thin Section Description: 

70 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlJU>EN DRILLitt; tfANA6eENT UNITED l.ABCWIT~Y SAlfl.E LOO 

StWl.E 
NJ. 

IE16HT (k6.IETI NEJ6HT (6RANS DRY) 
--- ---- --= 

AU 
=======:=:= 

DESCRIPTI~ 
=====--- == 

a.ASS 
zr:-::rz:er:=.-. 

N. I. CIJC CLAST HATRIX 
==== ===-- ======== 

TABlE +10 TAil.£ TABLE N.I. CCN:. tol NJ. Cft.C SIZE X SIU SD ST CY aI.CR 
9>1.IT DfIPS FEED CCN: LIGHTS TOTAL tlA6 tlA6 Y.6, PPB =--= ==== 

V/5 6A LS QT 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 8 8 TIU. 
18776 8.7 0.6 8.1 164.6 101.4 63.2 51.l 12.1 0 NA CP 70 30 NA NA u y y y SB 68 HU. 
18778 9.6 0.7 8.9 207.3 186.2 21.1 15.2 5.9 0 NA p 70 30 TR 1-lA u y y y 8 8 TILL 
18783 7.8 2.1 5.7 190,1 1l7.6 52.5 44.7 7.8 0 NA CP 55 45 TR NA u y y y 68 GB TIU. 
18784 8.3 2.5 5.8 148.4 124.3 24.1 22.3 1.8 1 347 C NA 100 NA NA u y y y GY SY TIU. 

6W> a.ASSIFICATIClt 

YISIIU ID.D ADI SWtKlt6 TABLE AND PAN4lt6 
fDIBER CF ~INS 

ABBRADED IRRE6ll.AR IE.ICATE tDf CALC Y.&. 
SIWLE I PAtf£D mrm = ,. === tlA6 ASSAY 

Y/N DIA,£TER THICIOESS T P T P T P TOTAL 6"S PPB R8WiKS 

18774 N tlJ VISIBLE 611.D 

18776 N 00 VISil!LE 6Cl.D 

18778 N tlJ VISIBLE ln.D 

18783 N 00 YISIII..E 6Cl.D 
AVAILABLE 

18784 N 125 X 225 34 C PKITO HICROGAAPH 
FILI1 REfEREtl:E 1144 

1 22,3 347 



C INNJN~HIIC lC 
"200 "600 .., ~ 

Al Cu Sb !'lo----------------· 

FIELDt<l)TE ~RY LOG 08-10401, AIA ROTARY 
1t1e OB-10401 

ltilC I Ga.D 
SAIIPLE 

<FEIL 1Jm1~ LITHOLOGY LITHOLOOIC DESCRIPTIN AND/OR REl'IARKS Appendix B-16B. 
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:i!ASTER FILE 

SAMPLE DH SAfl!PLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl WT i WT i WT i REMARKS 
NUMBER NIJll'BER INTERVAL DESC TYPE FTG GRAINS H/IIC FEED +lOFEED MINMG ~AG -63uM -63FEED -63uM +10 SAND Appendix 8-16C. 

C"18773 10401 117-122 .,. AL SE-SE 3 68 26 K RL. SILTY SAND -1.0 -1.0 -1.0 -1. 0 -1. 0 53.8 1653.0 3 -1 -1 
18774 10401 122-146 24. AL SE-SE 3 68 26 K RL. MED. TO C. SAND 117-146 o.o 9500.0 800.0 22.4 6.9 69.8 1741.0 4 8 88 
18775 10401 146-151 5. AL SE-SE 3 68 26 K RL. F. TO V.F. SAND -1.0 -1.0 -1.0 -1.0 -1.0 47.9 2541.0 2 -1 -1 

18776 10401 151-157 6. AL SE-SE 3 68 26 K RL. F. TO V. F. SAND 146-157 o.o 87()(). 0 600.0 51.1 12.1 164. 1 2913.0 6 7 87 
18777 10401 157-162 5. AL SE-SE 3 68 26 K RL. GVL. SAND -1.0 -1.0 -1. o -1. 0 -1.0 137.4 3072.0 4 -1 -1 
18778 10401 162-167 5. AL SE-SE 3 68 26 K RL. GVL. SAND 157-167 0.0 9600.0 700.0 15.2 5.9 118.0 2'332.0 4 7 89 
18779 10401 167-172 5. AL SE-SE 3 68 26 K RL. GVL. SAND -1.0 -1.0 -1. I) -1.0 -1.0 67.5 3430.0 2 -1 -1 
18783 10401 172-177 5. AL SE-SE 3 68 26 t{ RL. SANDY GVL. TILL 167-177 0.0 7800.0 2~00.0 44.7 7.8 40.6 2587.0 ,;" 27 71 
18784 10401 177-181 4. AL SE-SE 3 68 26 K RL. SANDY GVL. TILL 177-181 1. 0 8300.0 2500.0 22.3 1. 8 25.9 1997.0 30 69 
18785 10401 181-186 s. AL SE-SE 3 68 26 i{ iEDROCK -1.0 -1. 0 -1.0 -1.0 -1.0 -1. 0 -1. 0 -1 -1 -1 

NONJl!AGNETIC HEAVY MINERAL CONCENTRATE (PPM! 

SAMPLE AU NA CE CR MN FE co NI cu z~ ZN2 AS SE 1'!0 AG AG2 SN SB BA LA HF TA ;oi PB BI TH u lriT ASSAY 
NuMBER PPB ~ g//.<.g WEIGH: 
18774 -12 --0.39 1420 420 599 24.00 190 140 109 -200 20 50 -10 -5 1,5 -5 -370 0.4 -100 767 150 8 -17 15 0 201. 0 44.0 2 15. 66 
18776 10 o. 72 580 360 329 19.00 120 130 65 -200 18 24 -10 2 1.3 -5 -200 0.5 -100 270 120 8 -10 8 0 68. 9 ~·,. 0 6 35.88 

·j18778 -12 0.65 740 500 464 25.00 210 190 99 210 30 46 -10 3 1.4 -5 -270 0.5 -100 370 170 10 -18 17 0 119. 0 23.0 ,_ 10.22 
18783 -5 0.38 1090 370 631 25.00 150 130 462 -200 25 23 -10 -4 0.9 -5 -280 0.4 -100 604 75 6 -14 27 0 180.0 47.0 6 30.8! 

7•j ,18784 350 -0.44 1560 270 1175 31.00 78 120 288 -200 18 22 -10 -5 1.2 -5 -400 -0.2 -100 878 48 -22 27 0 257.0 '-•'- 3 14.28 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE 1'160 TI02 CR NI cu ZN SE !'10 AG PB WT 
NUMBER i ~ 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 (PPM) 

SA!'IPLE AU V CR PIN FE co NI Ct.I ZN AS SE MO AG CD s~ SB TE w PB BI u i,jT 

NIJjllBER PPB i g/kg 
18773 2 105 51 545 2.39 15 29 29 2'9 31 -5 5 --0.5 -1 15 13 -:o -10 30 5 -10 32.5 
18TT4 -1 88 59 633 3.11 15 31 29 35 21 -5 7 -0.5 -1 -10 11 -10 -10 43 -2 -10 40.i 
18n5 -1 105 51 619 3.27 15 33 29 39 25 -5 7 --0. 5 -1 -10 11 -10 -10 39 3 -:o 18.9 
18776 -1 95 53 511 2.39 13 25 15 25 13 -5 5 -0.5 -1 -10 7 -10 -10 30 5 -20 56.3 
18TT7 -1 101 59 523 2.51 13 27 19 31 21 -5 7 --0. 5 -1 -10 19 -10 -10 30 9 -10 44. 7 
18778 99 55 523 2.49 13 27 21 31 29 -5 7 -0.5 -1 -10 11 -10 -10 72 -2 -10 40.2 
18779 11 119 67 593 3,15 19 47 201 65 45 -5 7 --0.5 -1 -10 11 14 -10 57 3 -10 19.7 
18783 2 192 75 861 3. 79 25 73 457 63 43 -5 9 -0.5 9 -10 15 -10 -10 72 -2 -10 15. 7 
18784 4 174 97 841 4.07 33 89 119 89 23 -5 7 --0. 5 4 -10 13 -10 -10 68 9 -10 13.0 

BEDROCK ANALYSIS <PPM) 

SA!'IPL£ AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU lllO NI RB s.'11 SC SE AGR NA TA TE TB TH SN w u YB ZNR B 
Nliti!BER PPB i i 
18785 -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 41 5.10 3.5 -5 -2 4.57 --0.5 -10 o.8 0.9 -100 35 0.6 -2 -100 -200 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN "1N AG SNR LI BE CO2 NA 1'16 AL SI02 s CL K CA FED NIR SR l'lB i'!OR BAR TAR BI LOI FE 
NUJllBER i i i i i 
18785 18 5 54 205 0.2 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 8-17 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10403 

Dri 11ing Completion Date 8/19/87 

LOCATION (see map at right) 

S-T-R SW¼-SW!-19-68N-26W 

County Koochiching 

Quadrangle Littlefork S.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1160 ft. 
Total Depth __l_0_4f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 1062 ft._._;_._;____;;..;.______ 
Drilling Method __A_ir_R_o_t_a_r~y_______ 

Sample Diameter __6_in_c_h_________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-2 Organic Sediments 
2-92 Des Moines Lobe 

Gl. Drift 
92-98 Rainy Lobe E,F A,B,C B = Sn 
98-104 Bedrock E,F I C = Cu, Ni 

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/Tonalite Segregation 100-103 ft. 

Thin Section Description: 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlEDEN DRILllNi NANAGEt£NT LIKJTED LABWtTOtY sm>t.E LOO 

SfWlE IEIGHT (kB.NET> tEI~T (6RAHS DRY> riJ DESCRIPTIOO 
N>. ==== -=- =-==r -==== ===-

K. I. co«: CLAST MATRIX 
-==== --- ======== • 

TAil£ +10 TAa.E TAil£ K. I. cooc. to t«l. CAI.C SIZE X S/U SD ST CY ax.~ 
SPLIT DUPS FEED coc LISHTS TOTAL HAG HAG V.6. PPB ==-= 

\J/S 6R LS OT SD CY 

18854 9.5 1.8 7.7 153.1 113,0 40.1 32.5 7.6 89 p 20 80 NA NA u y y y SB 6B TILL 

6'l.D a.ASSIFICATim. 

VISIBLE EIUI FIOI SHAKI113 TABLE AND PAll4J113 
fUtBER CF 6RAINS 

ABBRADED IRRESWIR DEl.ICATE to CALC Y.6. 
SAlft.E I PAtf£D mrm -=-====:r ===- PIA6 ASSAY 

Y/N DJAP£TER THICIOESS T P T P T P TOTAL 6"S PPB ReWiKS 

18854 N 100 X 150 25 C 1 

1 
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MASTER FILE 

SAMPLE DH SAPIPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT lgl WT lgl WT lg) WT lgl WT(gl WT lgl WT" WT" WT" REMARKS Appendix 8-17C. 
NUIIIBER NUMBER INTERVAL DESC TYPE FTG BRAINS HMC FEED +10FEED NONMA6 MAG -63ul'I -63FEED -63ul'I +10 SAND 
18854 10403 94-99 5. AL SW-SW 1'3 68 26 K RL. SANDY GVL. TILL 94-99 1.0 9500.0 1800.0 32.5 7.6 9"2.2 2209.0 4 19 77 
18855 10403 9'3-104 5. AL SW-SW 19 68 26 K BEDROCK -1.0 -1.0 -1.0 -1. 0 -1. 0 -1.0 -1.0 -1 -1 -1 

~NMAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

SANPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE 1110 A6 A62 SN SB BA LA HF i'A w PB BI TH u WT ASSAY 
l'til'IBER PPB " g/kg WEIGHT 
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 6 120 21 0 102.0 31.0 3 24.86 

PIAGNETIC HEAVY MINERAL CONCENTRATE IPPfltl 

SAMPLE i'IGO no2 CR NI cu ZN SE PIO A6 PB WT 
NUMBER " " g/kg 
18854 1.350 3.85 1852 540 428 306 -5 18 -0.5 247 0.8 

-63uJII ANALYSIS l~PMl 

SAJl!PLE AU V CR MN FE co NI cu ZN AS SE ;,io AS CD SN SB TE w PB B! u WT 
NUPIBER PPB " g/kg 
18854 3 6'3 45 632 2. 76 17 53 31 53 -5 14 3 0,5 -1 -10 5 -10 63 3'3 -2 -10 41. 7 

BEDilOCK ANALYSIS (PPM) 

SAAPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU ~ NI RB SIi! SC SE AGil NA TA TE TB TH SN ;,I u YB ZNR ZR 
NUiWllER PPB 
18855 -2 -0.1 -0.5 1600 18.0 -5 36.0 3.6 150 10 -1 -1 -50 2.6 " 1'3 -0. 2 2 30 72 4.50 6. 5 -5 -2 4.1'3 " -0.5 -10 o. 7 1. 9 -100 4 l, 4 -2 -100 -200 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN lffi AG SNR u BE CO2 NA MS AL SI02 s CL K CA FEO NIR SR ~B MOR BAR TAR BI LOI FE 
NUMBER " " " " " 18855 10 5 54 270 -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 8-18A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10404-~....;;..;;...,;.;;_;_,_____ 
Drilling Completion Date -~9~/~3/~8_7_____ 

LOCATION (see map at right) 

S-T-R NW:-NW!-8-68N-26W 

County Koochiching 

Quadrangle Littlefork N.W. 7.5 No samples obtained for heavy mineral 
Regional Survey Area __L_i_t_t_le_f_o_r_k_____ 

concentration. 
HOLE PARAMETERS 

Surface Elevation __1~1_2~5_f_t~•------

Total Depth -~14~l~f~t~·----------
Elevation, Top of 
Precambrian Bedrock 989.5 ft. 

Drilling Method __A_i_r_R_o_t_a_ry._______ 
__.;;....;;..._________Sample Diameter 6 inch 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-63 No Observations 
63-135.5 Des Moines Lobe 

Gl. Drift 
135.5-141 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: 135.5-137 ft. Quartz-Muscovite Schist; 
137-141 ft. Quartz Biotite Schist 

Thin Section Description: 
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I 

i - .. _. - .. -- . ... 1 -·.. ·--. ·--·-~-- ,- •• -t ..·~--·- .·-- ... -- !"-----, ----- r----·....------1.. ----- ... ___ ... _ ... ______ ;-·.. --·- r ........ __ I ·-----1.. -----. I 

··-·- ,. __ -····"-·-·- ·-·--·-·-- ......... __ ,_ -·---·-·- -···--·--· •.. - ...... -- ---- ..·-- -·--·--·.. •.. -···--·- ···--·-·-·" I 
I.:·-·····---·-; ·-·--·-·- !----~-: -----; ~·-·--- :.. ·--·-··-· :__,___ ,,._ :·-·---- ------ i ·-·---- :_,.. ____ ·----·-·- •.. --·---·-: --·-·-- .. _____ !__.____ ·-·----- ------ :_ _____ _ 

-· .....I 
t _____ r----- ;_ _____ l______ i _____ , _____ , _____ ; _____ ~ ·-·--- J..----- ••----- :------ '.------ .... _____ ------ _., _____ ,,_ _____ i _____ ,,_ ______ !------; ,--------------:1 

I 

____ ,.,_ ·,. _____ :----·-- )_______ • __ ,.. __ ' -----. ---·-- ;.. ____ ,.. ------. __ ,,. __ ------ ·-·----- ------. -·---- ------ •.._..____ ------- ,._, ____ .------ .. _____ (125.0-135,0l CLAY; UNOXIDIZED; silty lake l
'.------ -- ---- · -- . --- ; -----, -----·- :------- i-------:-----·--:-----:-·----- ------ r·----- ,______ ·.. _____ ---·--- r-,.. ____ ,_ _____ '... _____ ; -----, ....; sediments; N/so■e aebs. 

-- .. -···--·- ··-- ·--···--·- '••-·--·-- e--•-·-·-- -·-······-- ,___,, __ ,_ ,.... '. . : • : ·••·--• ---·-·--; ----··· ·---·--- t"·--·-·-1 ----------------------!: 

1135.0-135,5) GRAVEL; UNOXIDIZED; prob only : 
,--~--····- :·-·---·- --·---- ·-·-···-·-·- ---·--··· _____,._: ----·--1--·----.......... ___ ' ----- ·----- ,____ .,._ .. --·--- ------ :____.__ 3-4 inches thick; w/some clay, ! 
·,.,., ____ ·------ ------ ------ ---·.. --: ----- ------ ·------ ·------- ·., __ ,___ •' -·---- ------ . ------ ------ -·----- '.:1L :5::8 711~!:' 1 

;"----------·-I.,_____ ------., ______ ,.. _____ ----•---:_,,._,.,_' •---- ;----->----- ------ ----••- ., ... ____ ------ :·----·- ;_______ ·----·-·-- -----·-: 1135,5-141,0l BEDROCKi 135,5-137 
1,::.l(!-! QUARTZ-MUSCOVITE SCHI~T; 137-141 

------------->--""' QUARTZ-BIOTITE SCHISTt w/10j plag1oclase
feldsaar, 2~ other maric silicates, and 

: ; ! : : : ! • • - - r-----· , ' trace dissem sulfides w/biotite. I' 
I 

·----·---:-------·--·----..'-•-··-..-1-------·""·--·------ Ii ; : ; '. - ... ! .. -----·-- ----·-- ··---·-.::..::.::~-=.:.-:..c:::~:.::..--·.. -- .. - ----! - ---· -- ______ 

; ______ L _____ 1 ----- • -----; -·---- L------ L----- ~------- L _____ L----- ___ ,__ ! _____ L·----- ~----- !------ • _____ 1 -----~-----: _____ ; -----· I 
j 

----; 
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PIASTER FILE 

Appendix 8-18C.
SAMPLE DH SAMPLE STD GFORTY LESAL COUNTY DRIFT ASSAY SOLD WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl WT 1' WT~ WT 1' REMARKS 
i'tiMBER NIJl'!BER INTERV~ DESC TYPE FTG GRAINS Hfl!C FEED +10FEED NONl'IAG ~AS -63uM -6JFEED -63u~ +10 SAND 
18870 10404 136-141 5.0 AL NW-NW 8 68 26 K BEDROCK -1.0 -1.0 -1. 0 -1.0 -1.0 -1. 0 -1. 0 -1 -1 -1 

BEDROCK AN#l.VSIS (PPMl 

SAl'IPLE AU SB AS BA BR CD CE cs CR co EU ~F IR FE LA LU ~ NI RB Sill SC SE AGR NA TA TE TB TH SN w u VB ZNR ZR 
NUMBER PPB " " 18870 -2 -0.l -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 lPPMl CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA 1116 AL SI02 s CL I( CA FED NIR SR NB :ilOR BAR iAR BI LOI FE 
NUl'.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 I) 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 

LOCATION (see map at right) 

S-T-R NEi-NW¼-2-68N-25W 

County Koochiching 

Quadrangle Littlefork 7. 5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation 1125 ft. 
_.;_.;..____________Total Depth 85 ft. 

Elevation, Top of 
Precambrian Bedrock 1044 ft. 

Drilling Method __A_i_r_R_o_t_a_r_y_______ 

Sample Diameter __6_in~c_h_________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-62 Des Hoines Lobe 
Gl. Drift 

62-81 Rainy Lobe A = Au, W 
Gl. Drift E,F A,B,C B = Au, W, Ag 

81-85 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: Paragneiss 

Thin Section Description: 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBUU)EM DRILlI~ twWEENT UNITED LABOOATCRY Slffl.E LOO 

ML£ IEIOO <KS.WET) 1rE lGff (6RA/1S DRY) AU IIESCRlPTit'N Q.ASS 
NJ. 

N, I, COC Cl.AST ~TRIX 

TABLE +10 TAll.E TABLE H.I, ClN:, Nll4 I«!. CALC SIZE '% SIU SD ST CY COLM 
SPLIT CHIPS FEED COC LIGHTS TOTAL KA6 tlA6 V.6. PPB ==== 

VIS !iR LS OT SD CY 

18763 12.1 3,1 9.0 304.B 244,S 60.3 44.9 15.4 J 277 P 50 SO TR NA S C Y N 8 NA GRA~L 
1B7oS 10.7 5.2 S.5 174.3 118.5 55.8 38.6 17.2 1 17 P 45 55 NA NA U Y Y Y B B TILL 

f4D a.ASSIFICATI~ 

VISia.E ED.ll FRCJt SHAl<lh6 TABlE AND P~I~ 
NJ1BER CF WINS 

ABBRADED IRREGlUR DEl.lCATE ta. CALC V.6. 
SAtRE I PANED -===== ==- == -===- tlA6 ASSAY 

Y/N DIN£TER THICKNESS T P T P T P TOTAL EflS PPB RfNMKS 

18763 y 25 X 50 8 C EST, SI PYRITE 
100 X 150 25 C 1 PHOTO MICROGRAPH 
175 X 200 36 C 1 FIU1 R£FEH£1££ 1144 

_____ AVAILABLE 
3 44.9 277 

1876S N 75 X 75 15 C 

38.6 17 
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~ vw~y I -1~ ~riq, 

ri~~~~~~-(-7-1,-0--8-1-,-0>_G_RAVE_LL_Y_,-SAND--Y-T_I_LL_l_____! 
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• • -~ • boulder on bedrock 78. 5-81,fl, ) ..... ,.:.. :, . -.· _,._ .:-,.:- : 
f•':-,.:7,;~-~ , 
t...:~.~------::.. ; 

...·"';_ ,_;_..,f,:1 (81.0-85.0> BEDROCK1 PARAS'EISS; aottltd dk ! 
-::< X I gl"ay-trtttn1. sulfidt bHl"i!!Q; th11 .... first : 
I }<: ><• fiolt 1n AIN ROTARY PAOORAM. , 

1f __________________________! 
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l'!ASTER FIL£ 

SAl'!PLE DH SANPLE STD 6 FORTY LESAL COUNTY DRIFT ASSAY 60LD WT (gl WT (gl WT (gl WT (gl WT(gl WT !gl ilT l( WT" WT l( REMARKS Appendix 8-19C. 
NUMBER M.li'!BER INTERVAL DESC TYPE FT6 GRAINS HMC FEED +lOFEED lllONMAS MAG -63uM -63FEED -63uM +10 SAND 
18762 10501 62-71 9. AL NE-NW 2 68 25 K RL GVL. SAND -1.0 -1.0 -1. 0 -1.0 -1.0 10.6 1782.0 l -1 -1 
18763 10501 62-71 9. AL NE-NW 2 68 25 K REDRILLED 62-71 3.0 12100.0 3100. 0 44.9 15.4 -1.0 -1. 0 -1 26 . REDR!LLED 
18764 10501 71-76 5. AL NE-NW 2 68 25 K RL. SANDY GVL. TILL -1. I) -1.0 -1. 0 -1. 0 -1. 0 27.4 1892. 0 -1 -1 
18765 10501 76-81 5. AL NE-NW 2 68 25 ;{ RL, SANDY GVL. TILL 71-91 l, 0 10700.0 5200.0 38.6 17.2 73.8 2032.0 4 49 47 
19766 10501 91.5-85 3.5 AL NE-NW 2 68 25 K BEDROCK -1.0 -1.0 -1. 0 -1.0 -1.0 -l.O -1.0 -1 -1 -1 

t()NMAGNETIC HEAVY JIIINERAL CO~ENiRATE IPPMl 

SAl'!PLE AU NA CE CR l'1N FE co NI cu ZN ZN2 AS SE 11,(1 AG A62 SN SB BA LA HF TA w PB BI if': u IF ASSAY 
NUIIIBfR PPB " g/k.g WEIGHT 
18763 30 0.34 200 370 1270 26.00 230 170 91 -200 44 82 -10 9 2.0 -5 -200 o. 7 370 100 33 9 22 27 0 35.0 6.7 4 31.57 
18765 71 0.28 380 460 360 26.00 210 140 73 -200 54 64 -10 3 1. 9 -5 230 0.6 -100 180 92 11 466 17 0 57.1 12.0 4 27.29 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPi.E i'!GO TI02 CR NI cu ZN SE l'!O AG PB Wi 
NUMBER " " g/l<g 
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 l 6 -0.5 262 1. 6 

-63uM ANALYSIS (PPMl 

SAMPLE AU V CR MN FE co NI cu ZN AS SE MO AG CD SN SB TE w PB BI u WT 
NUMBER PPB " g/kg 
18762 122 126 61 675 4.03 15 41 39 93 -5 -5 3 -0.5 -1 35 -5 -:.0 -:o 19 -2 -10 5.9 
18764 15 104 63 643 3.47 19 43 43 53 -5 -5 5 -0.5 -1 -10 7 -10 91 26 3 -10 14.5 
18765 5 113 65 621 3.07 15 31 27 33 9 -5 3 -0.5 -1 -i.0 -5 -10 45 11) -2 -iO 36.3 

BEDROCK ANALYSIS IPPMl 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO NI RB Sil! SC SE AGR NA TA TE TB TH SN w u YB ZNR B 
NUMBER PPB " " 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 -:.0 0.9 l, 7 -100 115 0.4 -2 -100 330 

BEDROCK ANALYSIS IPP!lll CONTINUED 

SAMPLE cu PB ZN IIIN AG SNR LI BE CO2 NA MG AL SID2 s CL K CA FED NIR SR NB ~R BAR TAR BI LOI FE 
NUMBER 
18766 82 5 46 200 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 8-20A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10503 

Dr111ing 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,___________ 

Quadrangle Littlefork S.E. 7.5 

Regional Survey Area Littlefork 

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 inch 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-71 Rainy Lobe 
Gl. Drift E,F A,B,C 

71-77 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: Quartz Biotite Gneiss 

Thin Section Description: 

85 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

IMRIUIDEN DRIU.INI IWIA6El£HT UNITED LAlOIATIIIY SAlf'l.E ltJi 

S{ffl.E IEl6HT lkli,IIETI I(I6HT ISlANS lffll fiJ DE!D IPT!Of llASS 
NJ. -=====.z:: ==-n 

N. I, ClH: ClAST NATRU 
-== --=-=::rrs:r---=-s 

TABLE +10 TAil.£ TAll.E N.I. CIH:. ~ IC], ~c SIZE l S/USD ST CY al.ml 
5f'LIT DIIPS FEED ClH: LIGHTS TOTIL NAIi !WI Y,6, PPB -VIS 6R LS OT SD CY 

18824 9,4 0,5 8.9 218,0 155.1, 1,2,4 4'7.7 12. 7 0 NA p 0 100 NA C u y y y B B Till 
l1182li 10.8 0.4 10.4 201,,5 129.4 77.1 l,0,3 16.8 0 NA p 5 95 NA C u y y y B B Till 
181128 10,1 0,1, 9.5 158.8 102,7 56.1 43.1 13.0 0 NA p 5 95 NA NA u y y y 8 B Till 
18830 8.0 4.5 3,5 100.9 79,9 21.0 16.2 4.8 0 NA p 20 80 NA NA u y y y 8 8 Till 
18832 7.2 1.9 5.3 127.0 98.6 28.4 21.9 6.5 0 NA p 15 115 NA NA u y y y B 8 TIU. 
111834 9.1 5.2 3.9 97.B 74.2 23.b 17.9 5.7 0 NA p 20 BO NA s 01 y N a NAAA 6RA\£l. 
1883/, 11.2 5.8 5.4 153.li 100.( 53.2 41.4 11.B I 51 p 60 40 ~ NA u y y y 6B 6B TIU 
1111137 11.0 5.2 5.8 231.5 189.4 42. I 34.1 8.0 2 m PC 5 95 NA NA y y GY GY 6IUWELs " 

lillJI 11/QifflCATIIII 

VIIII.£ lillJI FlDt 9WCIIII TAll.E All> l'tMINI 
IOIBER CF liRAlNS 

ABIIRADED IRAEal.M IE.ICATE tol CALC Y.6, 
SAll'I.E I PNfED aa:-==-a ~ -===:a==a ~ ASSAY 

Y/N DIN£TER Tlf100£SS T P T P T P TDTfL 6IIS PPB RE1M(S 

18824 N Nl YISII.£ ln.D 

18826 N tel YISlll.E 6ll.D 

1882B N Nl YISII.£ ln.D 

18830 N Nl YISII.£ 00..D 

18832 N tel YISII.£ 611.D 

111834 N Ill VISII.£ ln.D 

18831, N 100 l 125 22 C PlllTD NICR06RAl'lf AYAIL.All.E 
______ FILN REFE!lfla 1144 

41.4 51 

18837 y 25 I 25 5 C EST, 101 PYRITE 
17:i I ~ 40 C 100 GRAINS AASEIO'YIU TE 

______ flOTD NICROOIWH AVAILAll£ 

2 .14. l 399 FII.Jt llEFEREta 1144 and 1145 
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I. f------------•------i: :1 C0,0-10,0l MEDIUM TO COARSE SAND• RAINY 
1 : :1 LOBE; gravel pit area w/surfa~ ~isturbance; 
j ~ ~! 6 indln top organics. 
1: :1 

I~ ~!r i i ii,__c-10-.0--15--.0-)_MED_I_UN_SAND ' ...-nc1-,--__-.,-1091-c-g.,.-
1::::(ptbl, 
l""'j::;:"'1";·~,,-;--·,,,..,..:,,_1_____________ 
Ii 1! ! 1i i 1 I (15, 0-22, 0l FINE SAND; rounded,
H1i11 i 1 l I 1, , = , , , , , I 

1liltll! 
;==:=-;:~:-;-;~~-;,-;,:-;-------
;,::..,:;;..:;:--:~ (22.0-23.0l SILTY CLAY, 
J..:::-..:::--<::••:::•: -------------
i::<9:99:; (23,0-28.0l GRAVELLY SAAD; c:gr sand w/pebs, 
t .;~- •=::• <> <> ! 
I. t:< h • ., • "' 
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j·=> <;, •:> ◊-=>.. -------
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MASTER FILE 

SAlll!,li_E DH SAfl!PLE STD GFORTY LEGAL CllJNTY DRIFT ASSAY SOLD WT !gl WT !gl WT !gl WT !gl WT!gl WT (gl WT 1' WT 1' WT 1' REMARKS Appendix 8-20C. 
NUl'!BER NUl'IBER INTERVAL DESC TYPE FTG GRAINS HIC FEED +lOFEED l'«JNl'IAG MAG -&3uM -63FEED -63uPI +10 SAND 

18823 10503 0-5 r:
J, AL SE-SW 19 68 25 K RL. MEO. TO C. SAND -1. 0 -1.0 -1.0 -1.0 -1.0 52.3 1648.0 3 -1 -1 

18824 10503 5-10 5. AL SE-SW 19 68 25 K RL. MED. TO C. SAND 0-10 o.o 9400.0 500.0 49.7 12.7 52.9 1928. 0 3 5 92 

18825 10503 10-15 5. AL SE-SW 19 68 25 i{ RL. MED. TO C. SAND -1.0 -1.0 -1.0 -1.0 -1.0 41.3 l9'32. 0 2 -1 -1 

18826 10503 15-20 5. AL SE-SW 19 68 25 :{ RL. F. TO V.F. SAND 10-20 o.o 10800.0 400.0 60.3 16.8 62.2 2999.0 2 4 94 

18827 10503 20-25 r:
J, AL SE-SW 19 68 25 K RL. F. TO V.F. SAND -1. 0 -1.0 -1.0 -1.0 -1.0 127.6 2288.0 6 -1 -1 

18828 10503 25-30 5. AL SE-SW 19 68 25 K RL. GAAVEL 20-30 o.o 10100.0 600.0 43.1 13.0 48. 7 2543.0 2 6 92 

18829 10503 30-35 5. AL SE-SW 19 68 25 K RL. GRAVEL -1.0 -1.0 -1.0 -1.0 -1.!) 30.9 2188.0 1 -1 -1 
18830 10503 35-40 5. AL SE-SW 19 68 25 K RL GRAVEL 30-40 o.o 8000.0 4500.0 16.2 4.8 50.2 2810.0 2 56 42 

18831 10503 40-45 5. AL SE-SW 19 68 25 K RL. MEO. TO C. SAND -1.0 -1.0 -1.0 -1.0 -1.0 31.5 1855.0 2 -1 -1 

18832 10503 45-50 5. AL SE-SW 19 68 25 I{ ~. lllEO. TO C. SAND 40-50 0.0 7200.0 1900.0 21. 9 6.5 23.8 2027.0 26 73 
18833 10503 50-55 5. A L SE-SW 19 68 25 K RL. GRAVEL -1.0 -1.0 -1. 0 -1.0 -1. 0 44.8 3372.0 -1 -1 
18834 10503 55-60 5. AL SE-SW 19 68 25 K RL GRAVEL 50-60 o.o 9100.0 5200.0 17.9 5.7 23.l 2893.0 1 57 42 

18835 10503 60-65 5. AL SE-SW 19 68 25 K RL. GRAVEL -1.0 -1.0 -1. 0 -1.0 -1.0 57.1 3318,0 2 -1 -1 

18836 10503 65-70 5. A L SE-SW 19 68 25 K RL GRAVEL 60-70 1.0 11200.0 5800.0 41.4 11.8 3.7 3921.0 0 52 48 

18837 10503 70-72 2. AL SE-SW 19 68 25 K RL. GRAVEL 70-72 2.0 11000.0 5200.!) 34.1 8,1) 29.3 2929.!) 47 52 
18838 10503 72-77 5. A L SE-SW 19 68 25 K BEDROCK -1.0 -1.0 -1.0 -!.O -1.0 -1.0 -1.0 -1 -1 -1 

NONMAGNETIC HEAVY i'IINERAL CONCENTRATE !PP!l!l 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE MO AG AG"2 SN SB BA LA HF TA w PB BI TH Li WT ASSAY 
Nlill!BER ?PB " g/kg WEIGi-i'" 
18824 -5 0.30 330 440 298 21.00 75 79 22 -200 16 4 -10 -2 0.4 -5 -200 0.4 -100 170 63 7 -11 6 0 51. 9 10.0 5 35.34 
18826 -5 0.41 420 440 228 21.00 70 97 11 -200 10 5 -10 -2 0.3 -5 -201) 0.4 -100 220 66 7 -11) 5 0 64.7 12.0 ci 43.41 
18828 62 0.52 710 490 345 2:.00 62 -50 13 -200 11 5 -10 -2 0.5 -5 -200 0.4 -100 390 120 8 -13 8 0 113.0 23.0 4 31.14 
18830 -12 -0.35 590 440 284 25.00 130 66 81 -200 23 8 -10 7 0.7 -5 -200 0.4 140 300 67 8 54 11 0 94.6 16.0 2 10.90 
18832 -11 0.28 530 430 301 23.00 100 77 40 -200 10 6 -10 4 0.4 -5 -200 0.4 -100 270 66 11 -17 7 0 90.8 16.0 3 15.03 
18834 31 -0.33 600 400 210 21. 00 100 130 32 -200 14 6 -10 -2 0.7 -5 -200 0.4 -100 310 79 11 23 4 0 11 l. 0 20.0 2 12.72 
18836 47 -0.23 370 380 374 21.00 150 160 68 -200 127 38 -10 2 0.6 -5 -200 0.6 -100 200 71 9 -14 10 0 66.9 14.0 4 28. 16 
18837 1360 -0.31 710 320 478 22.00 240 270 258 -200 43 33 -lO 5 1, 7 -5 -200 0.5 -100 380 76 6 -15 20 0 132.0 18.0 3 25.05 

l'iAGNETIC HEAVY MINERAL CONCENTRATE !PPl'll 

SAMPLE MG□ TI02 CR iii! cu ZN SE MO AG PB WT 
MJMBER " " 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 

-63uM ANALYSIS !PPMl 

SAMPLE AU V CR MN FE co NI cu ZN AS SE ll!O AG CD SN SB TE w PB BI u WT 
NUMBER PPB " g/il.g 
18823 -1 76 59 598 3.28 17 45 29 57 13 -5 -1 -0.5 -1 -10 -5 -10 -10 21 5 -10 31.7 
18824 4 61 63 606 3.36 17 43 37 65 -5 -5 1 -0.5 -1 -10 -5 -10 -10 25 9 -10 27.4 
18825 -1 51 57 579 3.02 13 37 29 53 -5 -5 1 -0.5 6 -10 -5 -10 -10 15 3 -10 20.7 
18826 17 51 57 531 2.80 15 39 37 59 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 7 -2 -10 20. 7 
18827 -1 54 63 598 3.04 15 35 31 59 -5 5 1 -0.5 -1 -10 -5 -10 -10 25 11 -10 55.8 
18828 20 56 59 597 2. 90 13 35 59 61 -5 -5 l -0.5 -1 -10 -5 -10 -10 11 3 -10 19. 2 
18829 3 48 55 575 3.34 17 47 53 73 -5 -5 5 -0.5 -1 -10 -5 -10 43 15 5 -10 14.1 
18830 -1 52 57 600 3.36 17 51 57 63 -5 -5 1 -0.5 6 -10 -5 -10 23 13 -2 -10 17.9 
18831 -1 68 75 728 3.99 19 53 57 -1 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 7 11 -10 17.0 
18832 -1 64 65 734 3.46 19 63 59 63 -5 -5 1 -0. 5 -1 -10 -5 -10 -10 11 -2 -10 11. 7 
18833 -1 70 73 1144 4.01 23 59 67 71 -5 -5 1 -0.5 -1 -10 -5 -10 -10 7 3 -10 13.3 
18834 -1 61 63 762 3.48 17 45 53 55 -5 -5 1 -0.5 -1 -10 -5 -10 -10 17 3 -10 8.0 
18&""'5 -1 72 69 660 3.54 17 43 41 53 -5 -5 1 -0.5 -1 -10 -5 -10 -10 17 5 -10 17.2 
18836 3 78 47 447 2.36 13 45 35 15 -5 -5 1 -0.5 -1 -10 -5 -10 -10 -5 3 -10 0.9 
18837 26 67 83 587 3.76 23 61 n 71 -5 -5 3 -0.5 -1 -10 -5 -10 -10 -5 -2 -10 10.0 89 



BEDROCK ANALYSIS (PPMl 

• 

SA/11PLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU 1'10 NI RB SM SC SE AGR NA TA TE TB Tl-! SN w lJ YB ZNR ZR 
NUMBER PPB % % 

18838 -2 -0.1 -0. 5 1300 -2.0 -5 59.0 2.6 24-0 22 -1 3 -so 3.9 32 -0.2 3 95 91 5.30 10.0 -5 -2 2.92 0.6 -10 -0.5 10.0 -100 3 1. 8 -2 -100 -200 

BEDROCK ANALYSIS (PPflll CONTINUED 

SAMPLE cu PB ZN i'IN AG SNR LI BE CO2 NA 1116 AL S!02 s Cl K CA FE □ NIR SR NB i'!OR BAR TAR BI LOI FE 
Nl.lfllBER % % % % % 
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 __.;_....;..;..;..;,______ 
Drilling Completion Date 6/27/87 

LOCATION (see map at right) 

S-T-R SEl-SEl-26-68N-25W 

County Koochiching 

Quadrangle Littlefork S.E. 7.5 No samples obtained for heavy mineral 
Regional Survey Area Littlefork concentration. 
HOLE PARAMETERS 

Surface Elevation __1_14_0_f_t_._______ 
Total Depth ___7_2__. 5_f_t__________ 

Elevation, Top of 
Precambrian Bedrock 1073 ft. __.;;;..;...;..;....;;......;,_____ 
Drilling Method -~A~i....r_R~o....t~a....r~y_________ 

Sample Diameter -~6...;;;.in~c~h;,;_________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-5 Organic Sediments 
5-67 Des Moines Lobe 

Gl. Drift 
67-72.5 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: Quartz Biotite Paragneiss 

Thin Section Description: 
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FiaDNOT£ SOOIARY LOG OB-10505, AIR ROTARY 
OB-10505( IN MJN MAS lfC J ( IN -63 MICRON H -63 hONuJAG MAG 
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------ ------• .... n•-•-- :--•--•-- ---•--- r-•-•N~~•- ,.. :'" - -- '----- - : ..,_ '. ! ----(•----- ---- •• ,.. - : -•-- .., ____.. • '. --- _ 
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... _____ ··--·--·- ·----·-- :,. _____ •.. _____ : ----- -..--·--- ... _.____ i_______ .,_____ --- -- -----·- :-------; -----; ----- -.. _____ ------·-- ------ j -----' -----

!:';;:;:::~::::::::·===-------·--------------------------: 
i---..----.-•--·-·---------------i---- :c,-:c::=s,:::=:.:=' (33.0-36.0l CLAY; UNOXIDIZED; glacial lake; : 

!-,.. ____ -.------' --·--- :.. ------. ---·---. ·-·---- ---•-·-- .--·-·--·- ------- ------- ------: ----- ---·---: ----- ..... ____ ., _____ ;----.. -- 1______ ------; _____.. ,"'.!P'."",....,--,:• .,/ few pebs, : 
.---•--- ••-•-•••-·- .,-,.••-•-- .,_,,..,._ •------ .. , .. ____ • ----•--, -----·------A•----••----•-!-------•---------•-••- u•-----•, .•••.. _.- ...--------------- ---------:•------ ¼ 

(36.0-41.0l CLAYEY TILL; UNOXIDIZED; v : .. ---·-·" ' ...., ___,_ ··-·-·--- ~----- -------- i--·---·- -·---·-- ··-·--·--· ,............,_ ... ___., __, _______ ,__ ........... --· ... - ..··-·-·- .. --·- .. ... i :>·· ....-.... -: ...-. gritty at 41 . ·-····-·--··-·-···-··-------- --·------ '-----··.. :__ ,_____ ------: -·----; -----. ----- ------ ,, _____ ·,. ____,.,._ :.·-·-·--- ------- .. ______ ··-·---- ,..;;~.;:~~~ 
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i'IASTER FILE 

SAMPLE DH SAMPLE STD 6 FORTY LEGAL COUNTY DRIFT ASSAY SOLD WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl WT~ WT ~ Wi ~ REMARKS Appendix 8-21C. 
~R NUMBER INTERVAL DESC TYPE FTG SRAirE HMC FEED +lOFEED NONMAS lffl6 -63uPI -63FEED -63ul'I +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 !R FE LA w MO NI RB Sill SC SE AGR NA TA TE iB TH SN w u YB ZNR ZR 
NUMBER PPB " " 18811 -2 ~-1 o. 7 640 3. 7 -5 34.0 2.9 280 18 -1 3 -50 3.4 20 ~-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 IPPMl CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA 1116 AL SI02 s CL K CA FEO NIR SR NB MOR BAR TAR BI LOI FE 
NUM8Ei1 " " " " " 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 

IDENTIFICATION 

DNR Drill Hole Number OB-10601__--::..;;..:.._;;____ _ 
Drilling Completion Date 7/21/87 

LOCATION (see map at right) 

S-T-R NE¼-NW¼-4-69N-25W 

County Koochiching 

Quadrangle Pelland 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation -~1_1~3_8_f_t_.;._______ 

Total Depth __5_0_f_t_.__________ 

Elevation. Top of 
Precambrian Bedrock __10_9_4_._5_f_t_._____ 

Drilling Method -~A~i~r_R~o_t~a~r~y'--------
Sample Diameter __6_in_ch_________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-32.S Des Moines Lobe 
Gl. Drift 

32.5-43.5 Rainy Lobe 
Gl. Drift E.F A,B,C B = As 

43.5-50 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: Metagraywacke w/possible Tonalite Stringers 

Thin Section Description: 
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HEAVY MINERAL CONCENTRATE REPORT 

OVERBLRDEN DRILLih6 NANA6El£NT UNITED LABCWITOOY SAtfl.E L~ 

SAfl)L£ ~100 CK&.IET) 1El6HT C~ DRY) DESCRIPTICJf a.ASS _____,-,,NJ. -=---=-= -==== 
ti. I. COC CLAST HATRIX 

=-===== 
TABLE +10 TAil£ TAil£ ti. I. CIK. lffi t«J. CALC SIZE l S/U SD ST CY CCX.00 
SPUT OUPS FEED CO«: LIGHTS TOTAL KA6 NAG V.6. PPB ==== 

VJS 6R LS OT SD CY 

18819 8.9 2.5 6.4 188.3 147.3 41.0 32.6 8.4 0 NA P 80 20 NA C u y y y 6B 6B TIU 

W Q.ASSIFICATl(Jf 

VISIIU &a.II fJUt StWCl16 TAa.E N PAtfflhS 
OBER CF GRAINS 

ABBRADED IRRESWlR IE.ICATE ta. CALC Y.&. 
SAflllE I PNIED mrm --=,...,.....,. rmm NA6 ASSAY 

YIN DIAf£TER THICIOESS T P T P T P TOTAL SNS PPB RatARt(S 

18819 N 00 VISIII.E 6ll..D 



FtEUNJT£ SlJiMmY LOO o&-10601, AIR ROTARY 
OB-10601IN tG Ille If[ H ][ INIIASFRlt l f«lNAt -63 Nlt1..lfA6 ,A; 

~ "25 "'100 "'100 "'10 '°'10 "'500 "SQ '°'100 ASO() '°'100 ~ '°'2 
Sb Mo C11 Ht Mo Ft~ Ni Pb Mo AY 

A 

g/kg g/kg g/kg 1Fm1 nJl1s LITIO.M LITno&tC DESCRIPTIONS AND/OR REMARKS Appendix 8-228.+
I ' , '"""JDES :J'i-10 .I NE~3: ,:;..;-:::::-:-:-~' ' I -··--- i ----- ------ ·------ ·------ ;_ _____ '... _____ 1 _____ L_ _____ '~-----. --- -- ------ ·------ ... ----·- :--· .. ---- . , I ..._. , . _____ ,_____ •-----· ----- i• -----:.. _____ I ·•-----••-----I -----. ----- ______ 

----- • ----- ------ • ----- ------' ----- ------ '-----· l ----I-----:------:..-----~-----; .. ____ ·------ t------ -----. ----- ·------' ----- ----- -------' ----- ·------ .------ .' -----' -----: ----- '. ----- 3 : ~;;'·7;(~~
-----: -----' ----- :------ :------ '. ·----- .. _____ :------- ,.. ___ ,.._ ,•-----: ----- ~----- '. ----- ! (0,0-4,01 GRAVELLY, SANDY TILL; OXIDIZED;

5 Ots l'lo ines.
!·----- ------ •----- ;.. _____ ~----- i-·•----: ------ ~----- ;------~----- :.. _____ ,.. _____ ~-----r----- :------- r-----·-: ----- ~ ----- r------ ·!'" _____ : l }:~f ~f j 
; ----- ~ ----- ~----- ~ _____ ; ____ -: ----- ~ -----: ---=-: -----; -----: -----: ::.::>::::: ~ ::_:_ :- __ :: ~::.:: :::_::: [-_: __ ::_::_ ! =-==-'. -·<:· ..<:· --<:· >.;·,•-------------------------------

).>:<·::<)I (4, 0-1S, 01 CLAYEY TILL; OXIDIZED; 110re gray~-----~-----·-----~-----!-----1------~-----~------~-----: _____ L_____ : _____ : _____ ; ___________ . _____ : _________________ • -----· 10 ...; /· ;.;:- ?- --~ c:olor N/depth. 
J...----- ~ ----- .------ ;..-----: -----: -----. ----- 1------ :-----: ----- ~ ----- ~----- '. ----- :------- :.. _____ ,. _____ • -----' -----: ----- ------ i .....j 
;------ ~-----. -----. ----- _,. _____ : -----. -----: ----- r----- ------ :------ ~---- ... : -----: ----- ..., _____ . ----- ~----- ------ :------: -----: 
t --- ; l . ; :- • -- ; -- -- : -- ---- I -- -- _._ __ -- "'----- ,... _____ ~-- -- .------- :., _____ :'·----- ;------ !"'----- :-- -- I .. ,-
i ----- I ! .l.b 

-.-----: --·--- '. -----: ----- ;•----- ;------- :------- :------; ----- ~-----: ----- ,------ ;----- ;..-----. ----- I -----; ----- ~-----; ·---- f~~t~t~jL_____ ~ _____ i _____ ~ _____ r___________ r_____ ._____ ,_____ ._____ ;_____ r_____ ,_____ :_____ i _____ ,______ ; _____ ~ _____ r_____ ~ _____ : 1:..::·· :..::-- :..~·· ...3 
! _____ ;,.-----I _____ ••----- :,_ _____ , _____ ------ I _____ i------1------1------ 1 _____ !--•--- ~ _____ ,_ _____ • _____ ) -•--- ~---- _ ; ____ ; ----- I ...; 

'~ . --i ::?:: J:: :~~~: ::::20 _:·-. -,:--...:-. ·-~ 

i------ ~ -----r•------ :•-----~----- ~------ ~ ----- ~-----; -----:------'. ----- ~----- ~-----:----- ~ -----: ----- ~ ----- ~•----- ~ :::.( ?::: ::-~: :}.:--------------------------~M---- ~-----

1·:::- >- ,::;,.. ·::~ (15, 0-32.51 CLAYEY TILL; UNOXIDIZED; gray, 
:----·-- ~ -·----:-•----: ----- !_,.._,.. __ ; -----:------- ~------ ; .. -----:..--- ... -:------: -- ... --:-------'. ______ : -----]~---•.-- i -----; -----· ----- ·-------; /:· >::· >::- >l wJ+s p,bs; 21-25 trace of buff. eolor 
!-----~-----~-----~-----1 _____ . _____ • _____ ! _____ l _____ j _____ • _____ , _____ • _____ ~ _____ ! -----~-----· ___________ L_____ : _____ ; :-:::-->::=< :/) ox;dahon. t 25-30 i,/few ls grains; 30-32. S 
' ----- r ----- •.. _____ !.. _____ ;..----- ·-------; ·---- !------ ;.. _____ -------- :______ !-------, ----- }------- ! ··---- i ----- ,.. _____ ¼----- :------: _____ l , /: .-/ ·:::: .-:~ t1/1nterbadded gravel.:---·---------·-----.-----'.-----~-----~-----~-----:-----f-----~-----~-----: -----~-----:-----'. -----~------:-----~-----L-----l 
;,- • • i j ; !'- i :- : • '. :- ~ '. ~ ~ ! 

I ' ' ' 

f:··:::~~::::: ;~•-:::: ~ .. :::::!:::::: ::::::. ::::: ~ ::::~: !~::::: ;::::::; ::::: '. ~==== t:::::1 ::::: (~==== =.. ::::: ::::::: ,:::::::~::::::; ::::: 
1______ i _____ 1------ ; ______ I _____ !____________ l _____ !,. _____ i _____ r,. _____ i _____ - _____ , _____ : ___________ ' _____ i _____ :_____ 1 

I ' .\1'!' I" "'l""" ·: I ... ,.,,.:,-.~· ~·~.~~if:;:,lf.. __ ·.·----- ~---- ~'!:. ·---, i}---1.S; /C . ..::, -~· -.t,b,0, 11!:'----- -- ,-----~,:'!ii.--·• :fu:~---- ,1~!1i!--- 61 -- • 
-- ,______ 'fir----~--- -- -::::-~F.:.--=-aiF---- Jl:1---- -- ~----- ~~~l!~--- $!~---- ~---: _t -- , 
-- ·-···--a·- --- :~i -- ----- ,9i---- fw-- - -- r----- *;l!t--- ilf,i--- ,. 'f.iriil __ _ 
-- .==f~----- - - -- ,-,,-~- -~-;-;_,_--.- -- r---- ;~~--- i~--~_:)!~r.:.:.. >::::-::···::.'.:<i transitional; v ittle ls excect 1n finest 
-- ·------ 1 ___::S /C """1:0- L_.J _~!lC:° -- t_____ ~:::::ir::- -- !f.:ili!i ___ t:::=:::~~X;: grain sizes; possibly gravel oeds. -- -- (.____ :ll!lf ____ •=== -- t_ ____ ~----f.iil..--- ~ii~---

-- ,B---- .,_____ Iii$.--- -- ~-----·Ill---------- llll1•-------il ·--- ,, -- :j------ 11!-l----. !!ft---- • 
i 
:------: ----- t------- :··----- ·------' ----- ------. ----- ----- r----- ----- ------ ...,' _____ . ----- ---~-· -----·------ (43.5-50.0l BEDROCK; IIIETASRAYWACK~;
' f"" I f ----- .,. ____ _ -----~---~-~----------- i,/c,ossible tonalitt stringers,' 

' 

' ----- 1-----::::::· :::::;:::::·:::::t:::::~::::: ::::::::::: ::::: :..:::::. ::::: L:::::• • I I 
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~STER FILE 

SA/l!PL£ DH SAMPLE STD GFORiV LEGAL COUNTY DRIFT ASSAY GOLD WT (g) i,iT (g) WT (g) WT (g) WT(g) WT (g) wT % W"i % WT% RE!l!ARKS 
;\j(.;fl!BER NUl'!BER INTERVAL DESC TYPE FTG GRAINS H!l!C FEED +lOFEED NON~AG MAG -63ui'! -63FEED -63uM +10 SAND Appendix 8-22C. 
18818 10601 35-40 5. AL NE-t.W 4 6'3 25 K RL. SANDY GVL. TILL -1. 0 -1. 0 -1.0 -1. 0 -1.0 47.2 2053.0 2 -1 -1 
1881'3 10601 40-45 5. A L NE-Ml 4 6'3 25 K RL. SANDY GVL. TILL 35-45 0.0 8900.0 2500.0 32.6 8.4 78.3 2805.0 3 28 6'3 
18822 10601 45-50 5. AL ~-NW 4 6'3 25 K BED~OC:-{ -1.0 -1. 0 -1. 0 -1. 0 -1.0 -1. 0 -1. 0 -1 -1 -1 

1',0t-.lllAGNETIC HEAVY ~I.\ERAL CDNCENTilATE (PPM) 

SAi'IPLE AU NA CE CR !'l!N FE co NI cu ZN ZN2 AS SE illO AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUMBER PPB % g/kg WEIGtF 
1881'3 23 0.43 410 300 41'3 22.00 220 210 161 210 77 177 -10 12 0.8 -5 -2(10 o. 7 -100 190 100 '3 53 23 0 45.0 13. 0 4 22. 7'3 

l'lAGNETIC 'iEAVV l'lINERAL CONCE~TRATE (PPM) 

SAi"PLE i'IGO TI02 CR NI cu z~ SE MO AG PB WT 
tiiUi"BER % % g/kg 
1881'3 0.534 4.35 2846 382 89 230 -1 46 -0.5 221 0.'3 

-63ul"' ANA~YSIS (PP:11) 

SAMPLE AU V CR MN r:. co NI cu z~ AS SE rrio AG CD S!\i SB TE \.; PB BI u wT 
f'iUi'!BER PPB % g/kg 
i8818 8 81 65 610 2.98 17 45 35 63 -5 -5 3 -0.5 -1 -IO -5 -~o -:o 27 -2 -10 23.0 
1881'3 3 74 65 668 3.22 :9 47 45 73 !l -5 1 o. 7 -1 -:o 5 -~o -:o 33 i: -10 27.'3 

BEDROCK A~ALVSIS !JP!II) 

SAJlliJLE AU SB AS BA BR CD CE cs CR co EU ~F IR FE LA LU !'-0 NI RB SM SC 8--:. AGR NA TA "TB TH SI/ w u VB ZlliR ZR-
NU!"iB~rl PPB % 1, 

:8622 -2 0.1 o.a 640 3. 6 -5 44.0 4.4 150 18 - 3 -50 3.4 27 -0.2 3 59 77 4.20 lO.,} -5 -2 2,E,O 0.8 -10 -0.5 7. ~ -100 3 2. 8 -2 -100 -2CO 

BEDROCK ANA!..YSIS (.:.Pl'll CQl"1TIMJED 

SA.hl'.JLE cu PB ZN '."iN AG SNR LI BE CO2 r-.A l'!G AL SIG2 s CL :{ CA Ff:O I/IR SR iliB t.0~ BAR TA1 BI :.E F:: 
;",,u:iia::.~ 1, % 1, 

:8822 33 7 71 3'30 0.1 0 i) 0 0 0 0 " 0 0 (I i) 0 0 (I" 0 0 0 0 0 0 0 0 0 
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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 NEi-SWi-25-69N-25W 

County Koochiching 

Quadrangle Ericsburg N.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation -~1~13~7;._f_t_.;..._______ 
Total Depth -~73;:....;f~t_.__________ 

Elevation, Top of 
Precambrian Bedrock -~10~70.:-.;f~t~·------

Drilling Method -~A~i_rR_o_t_a_r~y_______ 
Sample Diameter __6_in_c_h_________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

HEAVY MINERAL CONCENTRATE REPORT 

OYER8UU1EM DRILLINi IWWEENT LINITED LABOOATmY SAtRE LI» 

Sttlfll.E IEl6HT (k6.NET> tEISfT (ewtS DRY> AU DESCRIPTI~ a.ASS 
N). rz-::zre::g nr:::cr::==r::::s m:::la 

N. I. ctK Cl.AST tfATRll 
---= •• Ii 

TABLE +10 TAa.E TAil£ N. I. CIH:. tDf to. CALC SIZE I SIU SO ST a ax.m 
SPLIT OUPS FEE> ctK LIGHTS TOTAL HA6 l1A6 Y.6. PPB =-= 

VIS 6R LS OT SD CY 

18806 4.7 o.o 4.7 121, 7 61.6 60.1 52,7 7.4 0 NATRNANANAtMlSl'F YNB NASAHD 
1aaoa a.o 1.3 6,7 135. 3 80,6 54.7 42,6 12.1 1 3289 CP 2 98 tMl NA U Y V V 68 6B TIU 

&a.D a.ASSIFICATlot 

YISla.E ID.D FIDt StWCINi TABLE AND P~INi 
NJtBER CF 6RAINS 

ABSRADED IRRESW!R DELICATE tlW ~C Y.6. 
SNfll£ I PAttED mm -==::a ====- l1A6 ASSAY 

YIN OIN£TER THICIOESS T P T P T P TOTAL 6ttS PPB RENARtCS 

18806 N Ml YISillE ED.I) 
AYAILAll.E 

18808 M 325 X 650 79 C PtllTO NICROORAPH 
FIUI REFERD1:E 1144 

42.6 3289 

INFORMATION 

Interval 
Feet 

0-50 

50-67 

67-73 

SUMMARY 

Interpre-
tat ion 

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 

•___·-_.:.·.•.":·- - - - - I I 
- I --~---------=-~--'-.:;.-...-::~-i-• 

,,,,; ):/:t~;-;~~--,,--- ;-=~~ ~=:} 
. , 

·' ;'.. ·~ ~~·' ·---<_-,:~;~ < 
.,·,.,... ...:·./ ·r,. U\ .

\it r :..•--l . l • .•• 

.• I. ...... -~x~ ... ··- r 

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

;ijl,'·.-

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: Quartz Biotite Schist 

Thin Section Description: 

1--..,_.;,··.:.~~-:·• ..,. 

-_ . -· '<?.so · : _-:. 1/ 
/141) - ... - -~ - /1 

- :...._ .: - .:. • , I 

= --- : -- -- . , ,,,-l 
-----~44 ... - - • I- -- .-
- - -\ ~.,,,..... -....,..,--= --;-r_-:- ---r 

I - - - I -

Significant 
Geochem 
Samples 

A= Au 

H = Thin Section 
I= (Bedrock or Drift) 

Split of "Wholerock" 
Sample 
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FlaDNOTE SlJIIMRY LOO OB-106021 AIR ROTARY OB-10602 
C IN tllN JIIA8 ltlC l C IN -63 MIC~ l C IN MAG F~ J -63 0 MAG l'IA6 

tOf MAG -63 HMC ltC •ifo
SAMPLE 

Ar Aru ~ A~ "'r. "~ "e~ "~f "§g ,.~ "Fn --i~ 1° ~ "t "r ~ "}eo ;~o ;f !FEETI I 1Jm~lt5 LITI-KlLOGY LITHJI.OGIC DESCRIPTICf.19 ~/OR REMARKS Appendix 8 
!_ ___, .... ,______ :_______ ·------ •__ •___ i_ ____ _ -----. -----I-----' ·---- ,______ ------ ! ---- -------;.---:-·--·~----·L!.L_Af.!!Q.__i...QL~••i ---:.iDES 
i______ L----- L----- L_____ j_ _____ L----- ----- L----- ! ----- L _____ l -----' _____ l -----: -----'------I-----~-----. -----' -----. _____ , -1 7° I Hf?::~TI]________________;
• f • J1---·---. ----- ,.. _____ .., _____ ,•----- ,., _____ -----' ------ :- •• ____ ;.. _____ • ----- ~----- \.----- ~ .. _____ 1,,,----- !------ ~----- ~----- :______ '.----- ! ~ 

_1~-----~-----:-----~-----!-----:----- -----. -----:------t-------~-----~-----;-----'. -----r-----:------!--·---------_i._..,_ --: - : 1 i :,-:: <>Y :~ C0.0-37.0) CLAYEY TILLl OXIDIZEDi 11/ls ~bs : 
1---·- -i I i?· ?·· /- ::.1 & gnls abundant I UNOXIuIZED bet1111n 14-lli; :. ' ' ' • ' • ' ' ' ' 5 ~-----r-----~-----r------~-----~----- --- --~-----! -··----~--- -~ ----i-·-----: -----;-----1 .. ----;-- --; -- --, ... ---;--- _,.. ! - l 1 i .•·.:· .-,:· ·<,·~no suple 19-37. , 

~-----~-----f-----1-----:-----~---- •----!------ ~ _____ [•----!------ ~-----!-----1------!------ ~----- ~ ----- ~--•---'.------: -----; 
10~-----~-----f---·--L-----!-----~----- -----~-----L-----·-----~-----~-----~-----~-----~-----L·----~-----~------~------~-----1( .. ---- !------ ~----- i----·--' ----- ~----- _____ \.-----!------ '. _____ ~----- t"----• ~---·•- I _____ ~----- f------ ~----- ~----- ~----- L----- I 

~ ·-••- ~----- ~----- ~----- r----- I----- -----;--·---r---·-- ~----- ~----- ~-----~-----: -----;----- ~----- ~ ----- ~-----t----- ~-----! 
l ~ ! ! ~ t t ! ! I I ! ! l 15

t::::: i:::::: /:::::: l::::: l~:::: L::::: :::::~:::::~:::::[:::::~:::::L_::::l:::::~:::::~:::::~:::::f:::::[_::::l:::::~:::::!~-----1-----~--~--L-----~-----~-----L----- ; _____ i,.. _____ i ----- '-··---; ·---- -----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----'. -----! 

; 
!-

----- ~----- ~-----r----- ~ -·---- ~----- ~----- ~----- ~-----r-•--- ~----- ~----- ~----- ~----- ~----- ~----- t_____ ;----- ~----- r-----1 
20 

:____~ ___f-----; _____ '. ----·- ~ ----· '. ___[___J-----;-----! ____ ; ____ ~----- f -----f----- ! ______ r -----;-----: _____ '. _____ I 
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< ~ 11/fo ls pebs; a! 48-50 fgr sand 11/lake clay. : 
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Appendix 8-23C. 
SA~PLE DH SAMPLE STD GFOR~Y LEGAL COUN"."Y DRIFT ASSAY GOLD WT (g) 1-F (gl wT (g) W7 (g) \.iTlgl wT (g) wT 1' wT 1' .iT :L REMARKS 

-~ NlJfl'BfR NU/II.BER I'~TERVAL DESC TY.JE FilJ GRAZNS HMC F~D +10FE£0 NONMAo .YIAG -63u.YI -63FEED -63u1'11 +10 SAND 
18806 10602 52-62 10. AL NE-Sw 25 63 25 !{ R1... MED. TO C. SAND 52-62 0.0 4700,0 0.0 52.7 7. 4 172. 7 2710.0 6 0 94 

.., _,18807 10602 62-67 =...,, AL !liE-Sl'i 25 69 25 ;{ RL. SANDY GVL. T1Li... -1.0 -l, 0 -1.0 -:.o -LO 52.3 2330.0 .:. -1 

~8808 10602 67-68 1. AL NE-Sw 25 69 25 :( BEDROCK 62-68 1.0 8000.0 1300.0 42.6 :2.: 76.0 2454.0 3 :6 81 
18809 10602 68-73 5. AL NE-Si-I 25 69 25 i\ BEil>iOC:< -1.0 -:.o -:.o -1.0 -1.0 -:.o -:. 0 -1 -! 

iliO~AGNET:C rEAVY ~INERlk CONCENTRATE PPM) 

w.,.SA~PLE AU NA CE CR l"N FE co NI cu Z.IJ ZN2 AS SE !l!O AG AG2 SN SB BA LA ~- TA ~ PB B: TH u ASSiW 
NLl1'1Bc] ;i;ia % Q/kg wE:Gii.,. 

... IC' ,,.1 118806 .:..1 0.46 470 270 615 22.00 200 :'30 179 -200 38 23 -:o 4 ... -5 -200 0.4 -100 240 74 7 -12 15 ,, 50. "3 15. (I E 37.07 
18808 2840 0.23 340 4:0 365 23.00 2:.0 180 99 220 :a 27 -11) 6 0.5 -5 -200 0.5 -:oo 170 77 B ~ ~(l :5 i) 45.0 :5. 0 5 25.66 

MAGNE':"IC ~cAVY MINE~AL CONCEN".'RA".'E (PPi'll 

.-.:SAtf:;iLE MGC T:02 CR r\I \.,-..; Z:\ SE !110 AG ;9 w-:-
i\iJ;'1lBE~ 'I, " gh; 
:8808 0.653 7. 72 2790 252 45 382 . 3 -0.5 289 :. 5 

-63u1". ANP.i..YS:S (PP:r.) 

,- ,.SA~P-E AJ V CR Ill~ ;E co ,~! cu z~ AS SE rt:O HG ;:n s~ SB ,;:. w DB B: hT'"' 
\l.ifl'BER ~JH ,.~ ;iri.~ 
:8806 93 E,8 63 7:2 2.SB 13 33 45 6: -5 -5 0.'3 . -10 -5 -10 -10 35 ••'1 -10 63. 7• ..18807 41 71 63 662 3.14 17 37 37 59 7 -5 :.1 -1 -:o =.., -:o -IO 33 .. . -10 22.4 

-~c- ,,:: C'·18608 H.1 67 59 640 3.04 ... .J. 33 53 -5 -5 1 V' ,,Jc- -:o -5 -:c 3~ 39 '' -:o 31. 0 

BED~CC'{ A!'iA...vs:s PJi11, 

1\-t"I 'T--~ .,.~SA.V.PL.E AU SB g5 BA BR :D ::: cs CR (,i.J ;:.~ ~- :1 F:: ~A ,·•.J ;~ ... ~a S:r. ::i., ~:. AG1 \A -E -:-a S'.i ~ ~ YE z,-.:; B~"' '"'"' l\ij;tBE~ PPB ,;1' 
18809 -2 o. 2 -0.5 760 -2.0 -5 45.0 3.3 270 25 -1 4 -50 4.5 28 -0.2 1:, 6'3 3. 90 2.0 -5 -2 2.63 (i. 5 -:o 0.5 6.8 -100 7 2. 5 -2 -100 2:0 

ED~OCK nNAL.YSIS (~P!'!) crnn~LED 

,.. ~-SAtli~~~ cu PB Li\ ;Yi;\ /:,G Sl\il LI BE CO2 i\A ir.G AL 3IC2 _, ... 1.. ;{ sq "·'CA =Eu 1Ci \8 "::Qi s;::i T~8 .c.;. UiI 
N.i;YiBE.1 .;,. 
:aaos 34 6 80 42.0 U' ..• 0 0 0 " 0 0 " " (l ;} I) ;) ,,, " 0 0 0 0 C 0 0 D 0 :) V 0 0 
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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 sw¼-SW¼-30-69N-25W 

County Koochiching 

Quadrangle Littlefork 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation __1_1_0_2_f_t_._______ 

Total Depth -~1~0~0......;;;.f~t~•---------
Elevation, Top of 
Precambrian Bedrock 1003 ft._.;;...;..;...;;._-'-______ 
Drilling Method _A_i_r_R_o_t_a_r~y_______ 
Sample Diameter __6_in_c_h_________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-95 Des Moines Lobe 
Gl. Drift 

95-99 Rainy Lobe A= Au 
Gl. Drift E,F A,B,C B = Cu,Zn,La 

99-100 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: Quartz Biotite Schist 

Thin Section Description: 

HEAVY MINERAL CONCENTRATE REPORT 

OVERBLRD£N DRILLINj KAHA68£NT UNITED L.ABOOATOOY SAtlU LOO 

Slffl.E IEIEifT (KS. NETI IEIGIT lmAHS DRY> AU Ie:RIPTIOO a.ASS 
ffZm;z:rs:P'NJ. ==--==----===== == 

K. I. CO£ Cl.AST NATRIX 
=- =-========= ===========-

TABLE +10 TAil.£ TAil.£ K.I. C!K. ~ tll, CAl.C SIZE 1 S/U SD ST CY CCl..00 
SPLIT OUPS FEED CCN: LIGHTS TOTAL KA6 HAG Y.6. PPB 

Y/5 6R LS OT SD CY 

18816 7.4 2.2 5,2 162,6 130.9 31.7 25.S 6.2 3 CP BO 20 NA NA U V V V 68 68 TILL 

6CI.D a.ASSIFICATIO. 

VISIBLE 9l.D F10t SHAKitt; TABLE AND P~Hli 
ttlUIER CF 6RAINS 

ABBRADED IRflE6l.l.M DELICATE ta. c.Al.C Y.6. 
SAff\£ I PAtfED = .r =--- MS ASSAY 

Y/N DIAt£TER THIOJESS T p T p T P TOTAL 6t1S PPB REt1MKS 

18816 V 25 l 50 8 C 1 EST. 10% PYRITE 
200 GRAINS 

25.5 3 ARSE:t«PYRITE 

100 



______ 

___ 

. 

___ 

FIEU'HlTE SUWIRY l.00 OB-10603, AIR ROTARY 
08-10603

C IN IClN lfl& lt!C H IN -63 MIC~ l C IN IIIA6 F~ -63 0 A MtlG 

"'100 "'--=~~"'JOOn "10 "500 "~ti "'100 ~~IIMAQ ~ "100 ~ "'2 s:ie Appendix 8-248.Ni ·-.... Zn F"' Ni Pb _l!Q_--~~· A~ . a/kg __tlg___JL~L (FEET> I l.ITHOLOGIC 01::SCRIPTIONS AND/OR ROORKS 
·-----'. ----- ------- ------ ,______ •______ ,______ 1______ •______ ------ --:DES .. ----- ·- • ' . -• ' . _____,. _______ ·------ ------ ·--- ... -- ------ ------ ------ ___ ,,. __ ·•·--•~-- ·------' ----- ------- -------' ____ ..,' ----- :------ ------ ------ ------' 
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-·---··- :------ -----··- ------ ---·--- ------ ~----- ------ ,_______ ·------ ------ ------ • ------ ------ --··--- __ ..., ____ --·---- 16-18; roots at 18, 
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____.. _ ... •·• ---·- • ---·- - ...... "-·- -----·-- ------ ------- -~..... ,••,._ ------? ·---- ·---·-·-- -----·- -----·· .----·-- -·-·-·--- .------·- -- - - -
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1 1:'° 
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'... _____ ------. ___ ,.. ... __ ... ___ i----·-- .. _____ .------ ---·-- ... --·---- .. _____ ...----' --·--- '. - ---- ,,_ _____ ------ ------ ------ ,. _____ ; _____ : ----- : 
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---: 
' - .•-··•·-•.. --·--- ... --·.. •·•·- -•- .,...... O• ........... , .. - .,_,........... -- ...... , ........ -- ...... -•--•--- -------• ..... _,M_ .., .......... _,R ..., ... -••••• •••• .. -- • .. - -•••--- •u••---- ----•-·-- .. --•-•·- 176,0-95.Ol CLAY; UNOXIDIZED!· laKe sed, w/v : 

f&N gnls1 s0111 large pebs + incn. .'. . __ .. -• ..... ·' 

--·--- ------ ·------ '---··-- ------ ·----- .--·..--- ------ --·---- ------ ------ ------. ' .' ·---·-- ··----'"• \.-----·-- ----~-- "-·---- ------- ------. --··--- •___________ ... ·----- .------ .------ •.. -···--- ------ ------ '. -.. ·--- ------ ~---·--- ·•----·-
I 

··-······--·-·-----·· ' :-·----- •---H-- .------ .------ .' < ----- -------. ----- _,.. _____ : ·---- ------ .------ ~----- :. ______ ------ ----•-•- ,•----- .------ .·-----:------- ------ • J l ,:_~;;:;;;:::-:-__ .., ___ ·---- .. - :------: --·--- ,,. _____ • ----- ¼ ·---- --·- .... -- ------ ~-----; ----- ___ .. __ ------- ·------ ------' ----- ------ .. _____ .------: -----. ·--------------------:.,:::::- -: : . ='"'-,""~=:::-, <95.0-96,51 GRAVEL• UNOXIDIZED; RAINY; 
I 

t I , ·•· •• 
•. ' __ ,. -"-' --=---1RiAI l-1:!:!'._---::77 undy, ang pebs 11al1r nearing. 

. . ' 
. --':, ,11111......,...J111t11,,--=~IL-::~• ' 1.1L 6 :B -1. 6 i~~ ;·<;; ,:: -~- :>.~ <96. 5-99.0l 6RAlJEl.; UNOXIDIZED; 11/v little : 

- 11 :---i Nnd, COirHn1ng d11n11•rc, clattl ij0 t0 l 
I . . : :)}_:~p._,, , As P~ i< inch; 98-99 11/ION und, biotih rich fints, . 
I

-----i ----- -=''---------, ___.;_ >< 
. . -- ""' ___ • ·- ... -·•·--- ._ ~-- --- ... _ --- .. ' -----I..------:.. _____ : ----- __ .. __ _ _____ : _____ c _____ ~ ----- ! ------ !:l8iL1. 7,: ! :: (99,0-104.0l BEDROCK; QUARTZ BIOTITE SCHIST; : ·-- ..·-- ------ ------ .. _____ ------ --·-··-- -·----- ·----··- ·-·----- ... ----- -----' ----- ------ ------ ·------ I ::,.,: <._ COirM gruned, pl'Oll 111gHt1ztd, !--------- ----, 
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~TER FIL£ 

Appendix 8-24C. 
SAMPLE DH SAPIPLE STD GFORTY LESAL COUNTY DRIFT ASSAY GOLD WT (gl WT (gl WT (gl WT (gl WT(;l ~i (g) WT" wi" ~Tl RE~RKS 
MJIIIBER NUMBER INTERVAL DE:SC TYPE FTG GRAI~ HIie FEED +10FEED IIIO~ l'IAG -f.3u.lll -63FEC:D -6311.111 +10 SAND 
18816 10603 S-S-100 5,0 AL SW-SW 30 69 25 K RI.. SANDY SVL. TIL.1. 95-100 1.0 7400.0 2200.0 25.5 6.2 22.2 2551.0 l 30 6S 
18817 10603 100-104 4.0 AL SW-SW 30 69 25 I{ BED~ -LO -1.0 -1.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -1 

NON!JIA6NET:C !tAVY MINERAL CONCENTRATE <?Pti!i 

SAMPLE AU NA CE CR MN FE co NI cu z~ z~ AS SE PIO A6 AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUl'.BER PPB g/kg WEIGHT" 18816 27 o. 7! 2600 260 745 2.4.00 380 310 534 -200 45 120 -!O -7 1.7 -5 -500 -0.2 -100 1440 98 5 51 30 0 346.0 103.0 3 17.66 

~AGNETIC HEAVY ~INERAL CONCENTRATE (PP~l 

SAi'!PLE ;l!6[l TI0-2 CR NI cu ZN SE JI!□ AG ~B WT 
NUMBE~ " " g/Kg 
18816 0.998 3.42 1605 282 183 120 -1 65 -0.5 199 o.a 

-63Ui'II ANALYS:S <P?!'I) 

-~ -~ SA!",~;.£ r,U"" V CR !'IN ~?:. CJ N: cu ZN AS s~ :i10 AG co SN SB ..:, w ;a B! Ll .iii 

MJ~&ER ;l!)!j ;/kg 
188:6 82 71 63 565 3.14 " 17 49 57 61 -5 -5 3 o.s -1 -10 -5 -:o -:0 27 '3 -10 8.7 

BEDRG~~ A~ALYSlS (µ~ll'.) 

r-1: ..~SAillPi.i AU SB AS SA BR CD CE cs CR co t:.U HF IR FE LA ;.u /l!O NI 1'B S!II SC SE 110R NA TA ::. TB TH S:"l ii Li YB va B 
NU~BER PPB 
18817 -2 -0.l 1. 1 520 7.4 -5 36.0 4.8 250 18 -l 3 -50 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 -:oo -200 

BEDROCK Al\'ALYSIS (PPil'.l Cti.'liTI NUED 

SA'1PLE cu PB ZN JIIN AG S."4R ~.l. BE C0-2 NA P!G AL s:02 s c_ { CA F:'.O r.iIR SR i'<B i"CR EAR TAR B! LG: FE 
Nl.i't4BER j " " " " 18817 24 5 70 335 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 8-25A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10700_.;.,_.....;_~~----

Drilling Completion Date 6/24/87 

LOCATION (see map at right) 
\S-T-R NE!-SEt-29-68N-24W 
ICounty Koochiching 

Quadrangle Ericsburg S.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation _.:;:__1148_________ft. 

Total Depth -~14~7___::f~t~•---------
Elevation, Top of 
Precambrian Bedrock 1005 ft. 

Dri 11ing Method _A_i_r_R_o_t_a~ry,.._______ 

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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samrles 

0-62 No Observations 
62-143 Rainy Lobe 

Gl. Drift E,F A,B,C A= Au,Mo,Cd,W,Pb 
143-147 Bedrock E,F I 

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

BEDROCK 

Principal Rock Type: Biotite Paragneiss 

Thin Section Description: 

103 

HEAVY MINERAL CONCENTRATE REPORT 

OVERBLRDEH DRILLINi NAHA6E1£HT LIKITED LASOOATCJW SAIRE Lili 

SAlfll.E IE19ff (KS.NET> tEililT (6RAHS DRY> NJ DESCRIPTI~ llASS 
NJ. -=----=-=-===- --=- ., . 

N. I. C(JC CLAST HATRU 
= =- -=== • 

TABLE +lO TABLE TABlE K.I. Cll\C. tD4 NJ. CALC SIZE % S/U SD ST CY m.m 
Sfl IT QUPS FEED C(JC LIGHTS TOTAL ttA6 ttA6 V,6, PPB -VIS 6R LS OT SD CY 

18789 7.4 o.o 7.4 18b.2 141.0 45.2 36.5 8.7 0 NA TR NA NA AA AA s CK y N B NA SAND 
18791 5.4 0.2 5.2 114.4 83.6 30,8 26. 1 4.7 0 NA p 40 60 NA NA s CK y N B NA SAND 
18793 8.5 o.o 8.5 290.0 218.9 71,1 59,4 11. 7 0 tlA TR NA NA tlA NA s CM y tl B NA SAND 
18795 10.S 0.0 10.S 242.b 153.1 89.5 74.9 14.6 0 NA TR NA HA NA NA s CM y N B NA SAND 
18797 9.5 o.o 9.S 213.5 100.2 113.3 88,6 24.7 0 NA TR NA NA HA NA s l1F y N B NA SAND 
18799 S.3 o.o 5.3 137,b 73.4 64.2 48, l 16.1 0 NA TR NA NA NA HA s l1F y N B NA SAi-ID 
18803 6.S o.o 6.5 lb8,4 90.5 n.9 63.3 14.6 0 NA TR NA NA NA NA s l1F y N B NA St.ND 
18804 7.2 0.6 6.6 16b. 2 109.0 57.2 45.2 12.0 0 NA C 1 99 NA RA u y y y GB 6B TILL 

&CU aJISSIFICATICI 

YISlll.£ IDJ) FIDt 9WCll«3 TA.BL£ AND PAhHihS 
tlJfBER Cf' &RAINS 

A8BRADED IRRE6ll.AR IE.ICATE tlW CAI.C Y.6. 
SNR£ I PAtl£D a rs==a::a flA6 ASSAYIC ■ - p p'I/N DINETER THJDOESS T T T P TOTAL 9tS PPB REHAIIKS 

18789 N Ml VISia.E lll.O 

1B791 u Ml VISISI..E GCl.D 

&8793 N tll VISIBLE GCl.D 

18795 N NJ VISIBLE 6CLD 

\8797 N Ml VISIBLE 6Cl.D 

\8799 N NJ VISISI..E GCl.D 

l8803 N mVISIBLE GCl.D 

ff3804 N NJ VISill.E ln.D 

https://IRRE6ll.AR
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flallt(]TE ~RY l06 OB-10700, AIR ROTARY OB-10700 
c IN ~ 1!A6 1K H IN -63 14ICRCN H IN ~ F~ l NON MAS t -63 t«lNJG MAG 

_fll_~JL 
"200 "600 "5 

.....l!L,--==-s. 
"25 "6000 

__ 
"30
At_~_JL_,---i!L~,J!L-,

"100 "100 "10 "10 "300 "10 
F.!L, 

"500 
Ni 

"l50b 
Pb r 

"100 
Mo , 

":500 
Au :---

" 
, 

"100 
a/ka , a/kg 

~ 
r ~~ 

"2 
(FEET! 

A£ 1JI~ LITK.11.IEY LITIO.O&IC DESCRIPTIN ~/OR REMARKS Appendix 8-258 . 
i _____ ._ _____ L_____ .., ______ •------ l,_ ______ ,.. __.., ___ ------ ... _____ -- ,._ _____ ------ ------ ------l----- - ..____ ·------ ·------ ._ _____ '-••---- ·------· -, • IL_____ t _____ , _____ L_____ , _____ . _____ , _____ r _____ , _____ 1 _____ , _____ • _____ , _____ , _____ l _____ l _____ .______ ~ _____ 1 _____ l _____ I ::J I I 

-1 
~----- i------ i------ ~ ----- ~----·- \. ----·- ~ ----- ..----- ~ ----- ~ _____ : ----- ~----- ~----- ~----- ~----- ~------ ~----- ~----- ~-----! -----: -! 'I

5 -! I~--·--- _------ :-----r----- ~ -----. -----; ------ .'-----·- ~ --·.. -- ~---.. -- t------ ~----·- i-----·- !--·----: ----- :----- r----- ~-----; ----- ~-----! I Ir----- :----- r----- r----- r-----: -----r----- :-----, ----- ! ----- .------: ----- r-----, -----, -----: ----- r-----, ----- r----- .------, 
--0 

"1 I I 
~----- :______ L_____ 1 _____ L-----~----- : ______ :.,. _____ •.._____ L_____ l______ L,.. ____ ~----- L----·- :_ _____ 1_______ ~------- : _____ !______ : ----- ~ :1 I It- l l L I ; I i I j_ I . i j I i i I j I -I I II 10 I~-----t=----t-----; ---- ~t _____ :----- ~----- ~ ----- ~----- :_____ ~----- ~----- ~----- ~-==== ~ -----; -----t----- ~----- ~-----: _____ ; ~ I lr-•--- r----- t ,. ____ ~----- r----- r----- :-----. ----- r----- r- ---- t--•--- ~----- r----- t------ ~ ----- !------ ~----- ~----- ~-----;.,-----I -! ! Ii------ r----- r-·--- r---·--!"----- :-----··. ---···· ····---- ~----- !----·-- :------ ,--····- ;------ i ----- r----- r----- ! ----- r----- i·-----' ··---- \ -I I Il e: 

~ I•:J I 

[ :::: L:::::f::::: c:::::~:::::L:::::~:::::~::::: ~::::: l:::::!-:::::~::::: l::::: t::::: t::::: ~:::::: ::::: ~ :::::: ::::: ~::::: i j I 
~-----; ----- ~----- ~----- 0----- ~----- ~ ----- ------ i------- ~---·--- ~------ ~----- 1. ----- }..-----· 1~-----; _____ f------ ~----- i., _ _. ___ '.------1 -l I

•;.,n...,_ -! 
~----- r----• j------ ~---- c----- l -·----: ---•- ~ •---- ~-----: ----- ~----- ~----- j------ i------ 1------ ~--•-- ~----- r·--•-- ~-----1---•--j -t I 
;------ ,.. _____ ;------ ;------ r----- ,_ _____ ,.., r---·-·-' ·---- ~----- r--·---- ~-----1 ----- :----- i ----- :------ ;------ ~ ----- ~----- :----- ;-----1 -I I (0, o-62, 0l NO OBSERVATIONS, 111 09-107 

7 j RQTASONIC CORE suaary log, drilled at HIii 
[-----' -·--•·- ~ ,,___ ~ ____ I ----- ~---•-·-:,___;_! ---- ~---·--·- L-----:-------;----· !----·- ~ ----- ,----- .~ ----- ~ ----- :----··-· !_____\ -, I,·:-,r,:- 11t1. 
I I l I L . 1 ; , I l ; 1 i • I : , ; I L.J1... 1 -:l 
! --~· ... - '.------ i______ :______ ~ ..,-- ... - :"°' ----... ·------; -----; ___,,.._ '. --·--- ~------\.-----I•---- ... ·...... ____ :.. ______ . ----- :..-- ... --, --- ...... ;,. _____, j.. _____ l -1 
~-----~-----~-----~-----~-----~-----:-----~---••-~-----~-----------: -----~-----L•----·------~-----L------1-----: -----: -----! 
r-----. ----- ~----- !------ i------ ------ ,----·--- -----·-. ----- ------ ·------, ----- ~----- ~-----: ----- t------. ----- ,.. _____ : ·---·-- ,.. _____ ! 
l • I • J 'I ·-----;---·: 

1F::::: ::::::: i:::::: •::::::: ~::::: i ====~~ :===--== >::::: ~ .. :::::. ::::: ~ =~~=== r::::: ::::::: ~ ::::: • ..::::: ~ :::::; :::::; ::::: 1====== ,-::::: ; 
L----- .___,. ___ L,..____ : ----- 1______ ------------I -·----, ----- ·------.., _____ I -----I-----/-----:,._____ L----- L _____ ,.. _____ •..----- • ---·-- l 

• i---,.j....____;________..____~---"----'----1-----1------'----~---+----''----"---.......---~ 
. ----- r----- :------. ___ ..,_; -----; _,.____ ;.. _____ . ----- ------. ----- :-------. ·----- .------: ..., _____;. ...____ ~ ..... ---- :------- i,. _____ /..----- :.. _____ '. 
r------: -----. ----- ------ L.----- ~-----1 ----- ,.. ----- '_ ·------ ---- ~----- r-----. ----- ------ ,.. _____ !_____ • ~----- -----: ----- ~- ~-----

i : \ . ; i • ! : - ; : --- ( ----; ----- :•----- ------ _.._____ ~----- )'"'----- ~------ .•--- - ~ 

~::::: ~::::::~:::: ;_::::~' ~:::: L::::: :::::: '·::::: t.::::: ;·::::: ~ :::::r::::: ~:::::~::::: ~::::: !:::::~~:::::; :::::; ::::: ~:::::;
~-----L-----L-----·-----~-----~-----~-----~-----L-----~-----L-----~-----~-----· -----L.---w~-----' -----~- v---~-----' -----i -I 

----- •J------: ----- ~----- .------, ----- ~ ----- l ~----- ----- .------: ----- !'------ !------ r------ ! -----: ~---- ~----- ~ __._.__ ,..---•-- t ___.. __ ! -I 
I ' t ' • , • • < , t , , • , -i 

-, 
-if:===== ~. :====i===== :.===== t=====; ===== ~==-== ~ ===== :=====;..===== ~ ===== f===== f=====f===== r====~ r-==== ~===== f===·==;===== :.=====; 
-l 
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~----- ~------ ;..----- ------- l------ 1--~•--- i------ ~----- ,_ _____ ;..----- ~----- '.--- ----' ----- !------ l------ ~ .......__ !----- ~----- ! -----~------I -i 
-! 

~----- ~-----; _____ ; ----- ~----- ~ ----- ----·--. ----- ~----- ~----- ~ ----- ~----- ~-----~----- ~----- ~ ----- ~----- ~-----r-,---- ~-----! 

~, • • ~ - • ' ~• I • : ~ ~ - .. ! -- \ -• ' - ~ -- : ~ : ~ 

i: 
i: :t 
! : :! 
I: 
! . ,; 

----1------ -----~-----~-----~-------- ~----- ·-·-- i------ 1------ i---------- r----- ----- 1----- ~----- r---------r----- -----r·----r-----r-----
----- L_____ i _____ l _____ , -----; ---- t _____ ; 
----- L----- 1------ I -----i----- :i (62. 0-108, 0l fllEDIIM TO COARSE ~I 

1 i ll -----. ----- ----. ----1------ 1 UNJXIDIZED; RAINY; 62-72 gr1iM 1ubround;-----~-----r-----~-----,----- :1-----'.----- ----, ---- ~-----. ----- t------: ----- ~----- ----- :. 82-87 gr1iM 111brnd l gr1nuln prntnt1
:! ~7-97 gr~ins subrnd; probl• Nlh11ving up---·· r------ ----- r----- r------ r------, :l into casing.

---- l ---------. -----.. ____ . ----·- :j 
:1 

---- ~----- ---•• f---•-- l------1----- i--••• :1 

~::::: [_:::: ! ::::: l:::::: ::::: :I 

l----1----- ----1------ I

1------ ~----- !------ ----- ~---- :I 
::::t::::: --t----- !------ 1------. ----- t----- :I- - ----- -- ----- L _____ :.. _____ --·--- ----- • 
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1. ,I 

I: :I 
I: :1 
I: :I 
I: :1 
I: 
I: 
I: 
I: 
! : 
1.: 
! : :! 

.../ , 
110-i I 

1.i'.a ·19 7 :I !01 
-l !

115---1 I 
-t----- •--------- t--- -! I 

j.,..-----,---...... ___ ---- i (108,0-128.0l FINE SAND; UHOXIDIZED1 ;rains 
;~ ... ' 111broundedi probl11 w/heaving up ini:o::::: 1== ,: 1 : casin;; l11H28 111/vfgr Sind, 

-----. --- !18799,i ~ !1 ... 

··I ,-::,c_:! 
..... ~•-' 

-1 

---~-----L-----~-----~--------:----· L __________ L____ _ 

: . ! : 
1 ; ; . 

; _____ ; _____ ! -----

t . I I I : f I ' I I : : . j _____ j 
L _____ !_______ L_____ i_ _____ i _____ L----- ;. _____ ;_ _____ i _____ I _____ 1 _____ L----- L_____ L_____ L_____ L____ _ ----------------- _____ I' '-----~-----~-----
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:'iASTER FI...: 

- Appendix 8-25C.
ASSAY GCLJ NT (~) Iii (g) ,-; (g) (.7 (g) ~~ (g) .,;: (gi 117 '/. ,.- 'i, it, ~ ,.:"A1:<3s;;,11;:i~ DH SAM~:...c STD GFGRTY l..::GAL CGUN-;-Y DRiri 

NUfl!BEq 
18788 
18789 
18790 
18791 
18792 
18793 
18794 
18795 
18796 
18797 
18798 
18799 
18802 
18803 
18804 
18805 

NUMBER 
10700 
10700 
10700 
10700 
10700 
10700 
10700 
10700 
10700 
10700 
10700 
10700 
10700 
10700 
10700 
10700 

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 

DESC 
5. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 

10. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 
6. AL !'£-SE 29 68 24 
5. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 
5. AL NE-SE 29 68 24 
s. AL NE-SE 29 68 24 
4. AL NE-SE 29 68 24 

K 
-( 

K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
/{ 

K 

TYPE 
Ri... !'!ED. TO C. SAND 
RL. MED. TO C. SAM) 
Ri.. il'ED. :J c. SAND 
RL. MED. TO C. SAND 
RL. !IIED. TO C. SAND 
RL. MED. TO C. SAND 
RL. l'IED. TO C. SAND 
RI... l'IED. TO C. SAND 
RL. F. TO V.F. SAND 
RL. F. TO V.F. SAND 
RI... F. TO V.F. SAND 
RL. F, TO V.F. SAND 
RL. SILTY SAND 
RL. SILTY SAND 
RL. GVL. SAND 
BEDROCr< 

FTG 

62-72 

72-87 

87-97 

97-108 

108-118 

118-128 

128-138 
138-143 

GRAI~S Hl'!C FEED +lOFEED NONMAG 
-1. 0 -:. 0 -1. 0 -1. 0 
0.0 7400.0 o.o 36.5 

-!.0 -:.o -:. 0 -1.0 
o.o 5400.0 200.0 26, l 

-1. 0 -1. 0 -!.0 -l, 0 
o.o 8500.0 o.o 59.4 

-1.0 -1.0 -1.0 -1.0 
o.o 10500.0 o.o 74.9 

-1.0 -1. 0 -1.0 -1.0 
0.0 9500.0 0.0 88.6 

-1.0 -1.0 -1.0 -1. 0 
o.o 5300.0 0.0 48.1 

-1.0 -1.0 -1. 0 -1.0 
0.0 6500.0 0.0 63.3 

4,: ·::)0.0 720-0.0 600.0 ,J,1.. 

-1.0 -1.0 -1.0 -1. 0 

i"1AG -63uf1: -63FEE;) -63•lf1i 
; .-1.0 ..,, " 2730.0 0 

8.7 2.4 2003.0 0 
-!.0 ~· 'j....... 2229.0 0 

.-,4.7 6.6 2194.0 I; 

-LO 22.6 2204.0 1 
1:. 7 B. 7 2498.0 0 
-1. (l 10.9 2266.0 0 
14.6 11. 4 2597.0 0 
-1.0 31.3 2630.0 
24.7 11.5 1966.0 1 
-1.0 46.7 249'2. 0 2 
16.1 17.0 2340.0 
-LO 28.6 2311.0 
14.6 20.2 2291.0 
12.0 101. 7 2401.0 4 
-1. 0 -1. 0 -1.0 -1 

+lO 

0 

4 
_, 

0 
-1 
0 

-1 
0 

-1 
0 

-1 
0 
8 

SAND 
-· 

:oo 

S6 

:GO 
-! 

100 
-1 
99 
-1 
99 
_, 

99 
8a 
-l 

JI.ONMAGNETIC HEAVY :"IINERAL CONCE\iTRATE (POM) 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE !l'.-0 AG AG2 SN SB BA LA HF TA 1,1 PB BI -,, II 
C, 

l'T,I, P.SSAY 
NUfl'.SER 
18789 
18791 
18793 
18795 
18797 
1879'3 
18803 
18804 

.,.PPB 
-5 0.29 
-5 0.21 
29 0.24 
27 0.28 
11 0.34 
73 0.40 
-5 0.41 
56 -0.34 

180 
160 
200 
190 
310 
380 
340 

1260 

310 
340 
330 
320 
360 
420 
390 
390 

490 22.00 
468 22.00 
405 23.00 
438 21.00 
340 22.00 
372 24.00 
364 22.00 
408 23.00 

130 
120 
120 
120 
120 
lc'O 
110 
220 

120 
140 
120 
110 
85 

120 
100 
210 

54 
43 
43 

116 
52 
52 
38 

156 

-200 
-200 
-200 
-200 
-200 
-200 
-200 
-20(1 

19 
27 
28 
28 
17 
20 
24 
25 

24 
27 
22 
21 
25 
·=•i 

:7 
21 

-10 
-10 
-10 
-10 
-:o 
-!i) 

-~o 
-:(1 

4 
6 
6 
'j... 
2 
3 
3 

-4 

l.2 
0.9 
1, l 
0.6 
0.4 
0.2 
o.a 
o.a 

-5 
-5 
-5 
-~ 
-5 
-5 
-~ 
-5 

-200 
210 

-200 
-200 
-200 
-200 
-200 
-200 

0.4 
0.5 
0.4 
0.4 
0.5 
0.6 
0.4 
0.5 

-100 
-lOO 
-100 
-100 
-100 
-:00 
-100 

130 

89 
70 
92 
87 

140 
1'30 
170 
723 

41 
25 
34 
33 
77 

:10 
87 

:20 

6 
5 
7 
0 

g 

10 
a 
9 

-
-14 
-11 
-9 
-9 
--.. 

-:o 
·j•.... 

:o 
6 
a 
B 
5 
8 
., 
I 

:5 

0 
0 
0 
0 
0 

0 
0 

29.0 
24.G 
25.0 
24.0 
33.0 
:7.0 
44.0 

2i.5.0 

6.3 
5.2 
6.5 
6.1 

:2. 0 
14.C 
:2.0 
25.G 

£h; ,-E::::-:-
C: 
J 25.62 
",J ~7.82 
7 42.65 
7 52.~3 
g 53.:5 
g 34.34 

~() 45.39 
0 ~:. 63 

MAGNETIC HEAVY ~:NERAL CG\CENTRA7E (PP~l 

SAMPLE 
NUMBE~ 
18797 

l".GO 

" 0.466 

:I02 c;:1 

" a. ·3·3 2785 

~T 

:50 

CJ 

••::).... 
z-. s~ 

361 -1 

!1:0 AG ~B 

2 -0.5 340 

i7" 
£/kg 
2.6 

:8799 0.481 a. :1 2948 !62 ll _,385 . 3 -0.5 324 3.0 
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-63ui"I ANALYSIS (PP~) 

• 

~-SP."!;iL::: AU '.J CR /1:N r:. co N'.. cu ZN AS s~ /110 AG CD 5;,, SB !C. w ~B BI u vF 
~Ll,~BE~ PPB ,-; g/:q 
18788 C 

.•, :42 65 785 4.37 19 47 63 63 29 -5 7 -0.5 3 -10 9 -~o -:o 61 9 -10 l. 1 
.,,:- ., 

~ ·:i18789 -:o :~a 63 973 6. 29 17 45 65 99 -5 13 -0.5 i.6 -10 I :o 4: 59 -2 -l(iC.J •• C. 

:8750 -10 92 55 853 5.13 17 41 61 73 19 -5 9 -0.5 7 -:o -5 -10 97 41 -2 -:o :. 0 
:a7'3: -l 101 69 1213 10.00 .....,:- 47 ·37 ~23 23 19 47 -0.5 53 -10 5 -10 -:o 70 -2 -10 3.0 
:8792 -: :04 63 :077 7.83 :7 51 81 S3 :9 -5 23 -0.5 39 -:o 7 -:o 23 59 -2 -10 :o.3 

-:-;.18793 -. :06 65 853 :;.37 17 47 51 75 ,::i·- -5 11 -0.5 :7 -10 5 -:o 53 _._ -2 -10 3.5 
.,.,18754 -l :24 til 76i 4.33 17 4: 37 .J.l 13 -5 '3 -0.5 83 29 -5 -10 27 24 3 -10 4.B 

.,,18795 2 154 b3 7til 4.27 :5 43 45 61 1l -5 9 -0.5 :3 -:o -5 -:o 33 ..... -2 -:o 4.4 
18796 39 :38 59 655 3.39 13 35 27 47 5 .'" ..., 5 -0.5 - 31 -5 -10 -10 :5 -2 -:o :1. 9 
:8797 :78 39 375 4.57 CJ. 

,, 45 41 63 13' -5 5 -0.5 -1 -:o -5 -:o -10 24 -2 -:o s.a 
.,

:B758 ; i.84 75 755 4.03 :9 35 29 47 2: -5 "..., -0.5 -1 -iO -5 -:o -:o 30 -2 -~o :a., 
-:r167'3'3 :C:5 :33 ·3: '305 4. ·3'3 i;.-.) 43 37 53 25 -5 7 0.5 3 -:o -5 -:o -:o 26 -2 -:o 7.3 

...,l6cC2 42 :6S 73 747 3.67 '.7 37 49 1"3 -5 3 -0.5 -1 -10 -5 :2 -10 2: -2 -:o :2. 4.l.J 
., .., .,7 :,-:- ·:, "j'j...,_ _...,188C3 E.O :-o 67 73: .l.Or :7 33 .lr "' -5 5 -o.:: -!O -5 -10 -10 ....... -2 -:o a.a 

,,.._...,:8804 23 72 :'3 503 2.sa ·= 53 53 4, ...., -5 5 -0.5 -:o -5 -:Ci -:o -5 -~ -:o 42.4 

3::;noc{ A·~~-vs:s (:,:J,:) 

.. .-~ -S~,,::1.,~ SC AS Oh B:i I..;., l..i:. cs C:i ~Q ~w ., Ii r=. Lo.A -'-' ;~O i'I~ riti s·~ ;:i;, :l.:: i::.E~ c\H ,h ,_ -:-a .. S:\ .,, YE Z\~ z;"''-' -
\;L;.V.3~~ ~~B 

_.,.._ .....~8805 -2 o. ~ -(i.5 751) .::.J,.J =- -5 47.0 4.4 340 23 - 3 -50 4.0 " 27 -i), 2 2 5: B: 4. :~) _ii:,, t_, -5 _•:,.. 2. 6: " :. !) -:o -0.5 5. 5 -:co ~2. :.3 _:, -:CJ -:.oo 

5:::D:=iGC:{ AliALYS:S (P;l'i) .:cN7 ::•iu::J 

,.. ..
SA:fiJLE :,B ZN i"lN AG Si\,, !_.;. - BE :02 !\A cr:G AL s:02 s Ci.. K CA r:...J \=~ Si ',B ~Ci Bf:.~ 7A~ BI :..J: ~-"'" 
M.i:t.SC:~ ¼ ,-; 

,, .-,:S8C5 35 "..., 70 390 0.1 0 0 0 0 0 0 0 ,, " 0 0 0 0 ()" 0 0 0 0 0 0 0 ._,.~" ,_, 
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Appendix 8-26A. DRILL HOLE SUMMARY 

IDENTIFICATION 

DNR Drill Hole Number __OB_-_1_0_7~0~4_____ 

Drilling Completion Date __6~/8~/_8_7_____ 

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 

Surface Elevation -~1~1~40.:.......;f;..;t~.'--------
Total Depth _.;;;.1;;;.1;;..1...;f;;..:t;..;.__________ 

Elevation, Top of 
Precambrian Bedrock __10_3;..;4_._5_f_t_._____ 

Drilling Method -~A_i_r_R_o_t_a_r~y_______ 

Sample Diameter -~6_i_n_ch;.;;._________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

SEE FOLLOWING PAGES 

SHEET 

·-i. 

~'l----~-----~-j_~-j:::-~==~i1~ 
- - - : - :: __..:. -:!:'~ ::-~-.-- ~-·-:-i-
- ·-·-. ..:.----~-""'!11;y__r£p--.- ;, ....";-..._,:-· .:. I 
::---:.=----- - -- -· ~--..:..-..... .......... ,'Ir I 

, , 10 , I 
i I 

. : .~ 1. 
... I I 

17 
~-7,--

1 
I 
! 
I 
I 
I 
l 
I 
I 

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 

0-92 Des Moines Lobe 
Gl. Drift 

92-105.5 Rainy Lobe 
Gl. Drift E,F A,B,C A= Sn 

105.5-111 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: 105.5-107 ft. K-spar Rich Pegmatite; 
107-111 ft. v. little K-spar 

Thin Section Description: 

109 

HEAVY MINERAL CONCENTRATE REPORT 

OIJERBLRDEN DRILLIN; twWE£NT LIMITED l.AFOblTCRV SffLE LOO 

SAfflE IEl6HT (ICB.NETI IEIlrlT (mAl'IS DRY) IILf IIESCRIPTICJ4 a.ASS 
s::mss::::r=:-:=:sr:=a= r::::e:s=::,:c::::nz:2 mm1 --.,,-,czNJ. 

N. I. ctK ClAST ~TRU 
= r-=== 

TABLE +10 TAll.E TA&.£ N. I. coc. 11W t«I. Cft.C SIZE I S/U SD ST CY W.CR 
SPLIT QfIPS FEED CCH: LIGHTS TOTPL. NA6 ttA6 Y.6, PPB =-= 

Y/5 GR LS OT SO CY 

187f8 9.5 0.4 9,1 173,3 138,1 35.2 28,0 7,2 0 NA p 10 9() NA NA u y y y GB 6B TILL 
18771 8.1 O.b 7.S 112.8 77.S 35.3 27.4 7,9 0 NA p 40 bO HA NA u y y y 6Y SY TILL 

60J> aMSIFICATia. 

VISill.E ID.I) FRIJt SWtKitt; TABLE IWD P~IhS 
fl.tmER Cf &RAINS 

ABBRADED IRRE6LLAR DEl.lr.ATE tcfi CALC Y.6. 
SNR.E I PNIED m -=--== =--= l1A6 ASSAY 

YIN D1At£TER THICIO£SS T P T P T P TOTPL. 915 PPB RENMKS 

!8768 N t«I VISIBLE no 

tent N t«I VISIBLE 611.D 



• 
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______ 

______ 

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

1 

FIELDNOTE SlJIIMARY LOG OB-10704, AIR ROTARY 
08-10704( IN rllN MAS lfC JC IN -63 MICRCN JC IN fl'AG F~~ J -63 MJN lilAG ~ 1-f!C 

A~o AS Ae, A5000 AJO A100 A100 AlO A10 AJOQ AlO "500 A~ AlOO ~ru- ~ A!OO ~ A2 • GCl.R 
--=-=---'S=b-•-'-'Mo________S1,,_.,..._...,At,__1 Ni ·•--·Sb··- Mo _ F~ Ni _____)·-· "°--·· 11 ··- A11-,_;L~----·gj_g.,_g/k9..__.. IJl~o~ urHOLoaY LITHOL.OGIC DESCRIPTI~S AND/OR REMARKS Appendix 8-26B. 

CL., __ Zn _ 

M () l M.E ·S; ::::·:=:=:! 
-·-·...... --...-..·--·.. ·-----·- ,..,. _____ ,.. ·--·---- ------ .. ----- ·---·--- ------· ------ ------ ·----- ____ .,,_ ------ __ ,.. ___ .. _____ ------ ----·-- ,._ ... -...... 

~--_·__1•______ ·------- i ----- ~----- ------ L ----- \.. _.., ___ ' --- ...... ,__ .,. ........ ------ ! ----- ;.. _____ : _,... ___ ~ ___ ...,_: ____ , .. ____ ..,_·------I---·--. ----- ·.. -----' -' 
... _... ___ ---·--·.. ' ____ ,.._ ~ .. _____ :....,_____ - ............ _ !---·--- '.------ ...... _ ... ,... __,.. ... -, ... -- ;., _____ ;------ :---· ---- ,. ___ ,__,., ·........ ___ .- ... --- ... --------· ! ,. ____ .------ ·------: 
·---···--· _____ ... __ .., ___ ,______ ·---·--- ..------ i---··--- !------ '--•-·--- '-·-·---- ._ ______ • ----·- i------- .------ ---···-- ------ ·------ ~ ---·-- ------- ~----- ·::.... :;;;::::,;;:=..::::;::::·•;;i ; 
____.,._.....,._______.________.,_______..;.-.__ "·.:~··-=··=-=··=·-~..~·:.~.-~·~<,___________________________ : 

' • ; '. ; : • t • • • '. :- ! • ' (0.0-8.0l CLAYi OXIDIZsDl lake 1edinent; 6. ---·- ...,_____ ------ .--·-- ..... r--- -- :""---·-·- ,--·---·- ____.. ___ .. ----- ---·--- ' • '. • !"'" 1nc:hn clIyIy rill at ~- S • ..... -... ·-·" --·--·""' ........... --! • ' - . .. ' 

- _..... _··-···--·- •··--·--·- ·------·- ·--·---- ···----·- ---·---
•____ .___ :_____ .. , -----·--;----·- ·------ .----- ·------ ·------ •______ .~----- !------ ------ -.--·--- ------ ., _____ ------ ,., __ ..., __ .. ----·- .. ,.._. ___ ... _.____ • :-:- : ,,•) 
!------- '------·- ,.,_, ____ !------ :-----·· ------; ··-··--1--·---··. ----- ------ ------; -----: -----. ··----Y----- ------ ·------ -·-----, -----. ___ ..,_ 

. 

----·-- :---·.. --- :------- ··-----:---·--- .------ :------- ------ ~----- ------ ·-----. ----- ------ ,.. _____ ... _____ --·.. ---- ------ r----- .. --·--- ------; . .:.:.' ?·· :::::·· :J --------------·----- --------: 
:-<· -< -•<:· .. ;i (8, 0-19. 0> CLAYEY TILL; OXIDIZED)· 14-15, 5-----·----------------, i :·::·•• >··:>•A N/more grit and r;gr· roore 5ind 11/deoth;..... ••·••-- ,•- - ,_,__ •• - - ·,. • ·•- ·•- ,._ -- ..,.,._ ,._ "••-- •,. ______, 1 -•-•---·•' •--•-•-- ;-•-♦--•-; ----- .....,._.__ ·-----••• ,-•---·-•" ·.----•-I-,. ___ ... :••~•--·-••• - __ . _ _,,., .. _,,._,.,,,. 
1 ,...•.•·· ,..-•• ..-, gradual change 1~-1~ to UNOXIDIZED. 

.. ___________ • _____ ;______ c:=::: >::::: :~===~= ~===== .-::::: ,:::::: :::::: ~::::: ) .. ::::: ~====~ ~=:::: :::::: :-::::: ~=~=== :::::: ~=:::: 
• --·---!-•----- ·----·-- .------ ;-----'------ :______ i______ ·------ 1-----,______ I-------·----·------------------ I-----:-----:·--·---·------ :?:::H~i~.' . . ' . 
j-·.. -····--. --·---; -- ...•--~-----:-·----; --·-·-- i••--····-- :-----·-- ... ______ ·-----·- ·"--·---' --·---' ----- ------. ----- ·-----·" ·------ :·----- j---··---· !··-·---- \ i <: <:.::·.·~--·-- -- ;-- ·--·.. I"" __ ... _... '.------ ... ______.._____ 1---·---- !"'----- r----- r------ 1-------; -----r------ ! ... _____ :------ r----- ~----- ,----·-- ,.. _____ r-----

------ ··-·---- :_______ .... _____ ... __ ,.,._ ... _____ ,... ·----·--' ----- '... _____ ·------' ----- < -·---- ------ -----·- ------ ... ----- ··----- '·----- .. _____ ---.. -- ... 

. ...J ::::·..- ;_··:--::: !~===== :_· ~==== ·:::::: .------ ----·--- ;----- ......---- ... :_____._ ------ '. ---·•- l-------i-·-----; ----- .. ----~: ----- ,.- ... •---·•· • .. --,·-·-- ---·---. • ' .., : I - - ,.. • --- --•I----- .,,. ____ .. _.,,_.,._ ... •-----• • --•--- -•---•-·- ,. _____ :-----

,._.,,.,._,,, ! .. _ •.., ___ . _.., . . .. -. - ----- .. - •.. ----·- 1--..-•--- '---·-·- ... ¼- ..·---. -----. ·---- ·- ... -- ...... y..,_.., __ ·------ ·------ '-·----- :------ !-----·- ~ 

' ! : 

' ! ' • ! . ' • ' • 
•••-•----•--,•••.,-••••-- ••--•-••• -•--•- ..,.,. ,• •--••-•-- ~-•-•--••- --••---- ;-----•-- -•--•-••- -----•-• < • • • - I • • • ; - ' 

·.. ,.. -... _... ·•-•·•-·- .. ···--···-·· -- ···---.. ----·... -··· .,_ ........ - .. _.........- ..... --··-·, ---·-- ·--·--···-· ._.___ ,,._ '•··---··.. ------- ·----·- ··----- ·-·----·- ··--·-·-·" ······--·~·--· '··------· ..... ---···· 
------- ------ ·-- -·-·-- _____ .,. '-·----- :..-·----- ,. _____ ·------ !___ --- -- ---- .. ----- ------ ----- ... ·------ ------- :...- ---- -- ---- -·--- -- ' ----- ··---- -

------ ,.. -•••--•- • •---•-- '.-•----- !___ •___ .•---•--- • ----•M ,.. _____ ---•--- .------ -----•- ?"'----- ~----- --•N-N•- ------ :----•••-------I ----•- -•----- • ----•-

•-- ..•-- --•••••-•Oo ----•.. -- ••••---•••- ·-•--••---••- ... -•--••-- ..... -•--- ;- ----- ,•--•--•- :---•"- ... ,•-•---- ,----- 'M - ---- ---•--- -•----- ---•--•.. • •Oo-•••••- -- ... -•-- :••---•--• - • 

........., •• _ 1--•--•-•.. ,-•••••••••-- .. •-•---•" --•-•• -- ---•••••••- '-••-••• ..••••- --•---•• •••••••-•-•••N ;•---•- ..••" :-•-••--- '.-•--•---•-:-•-•N•-•N" ;--•--•-••• ••----- !-•••-••-,.•- ----•-•- •••-•-•,-•-••• •••'" ____ •••••--•••- --------------------------:- •• , .. ··---·--· •• ·---·-- i"--····-- ---·---·- ---··-- ------ ·------ ------ ---·.. -- ,·----- ------- .. ----- --·---·-- ------ ,------ ------ (19.0-59.0l CLAYEY TILL; UNOXIDIZED; 19-23 ' 
l ·-- --···--•H- ··-"--·---···---·--··---- ·--..--·---..--.-: -------·-· ··---···-:·-·----------•..-:-~----····-···~----··-····-··- .-..........,·-···-·· ' sandy· 26-33 decreasing sand, some peos up ' I 

------ ,______ ------ ------ ------ :_ _____ : ·----- ------ ------ ·------ ------ '. ----- ------ ------ ·------. ----- ------ ·•--·--- -----·- to 374 inch ; 56-59 v clayey, trans to lake ' ' • •-----• :u•N_,,,. ..,_. ••---•-- - .. •••••-•-•-•.. -•---- •••--·--- -- ..•-•-- N---•·- •------ --·--•.. - •-----••-; -·-•---' --•--- ,-.--•---· ------ i______ ---•--- ,-•---•OoN• clay • ------. ----- ------ ------ :------ ------ '----.. -- .,_ . . . - . . 

---l 
-•-•~••••-- '•••--•--•-- •~----•• •---•u•••-- .--•••N---•--•"'--• .. _•,.•••••••• 

'"-•-•,0-HO ;•----•• • ... , .. -•--- :••N-•••••- - .. ---•-.-----•-- .--•••--••- ,0•----•,o ••"••--- • .. ---•••• -••••••-,.•••• --••••• .. ~. ••••--•-••-

• ' • ••--•••••- ---•--•- •••• .. --•-- ••----- •--•-•••N- .. -•--•--- '----•-- '.---•-•·- '•••.. -•--- •••,0---no ··•---••N•• ,.. , ....••-•--

: ' ' - __ :___ ... ___ :---·•--'"· .-----·- -·•·-•--·- . . ; .. -·-·-- .~ ....·---·-· ---··-·-·.. - ·····-·- ......, ------- :··----·- ------- ---··--- ------. ----- -·----- ·----- ------ ··----- ... _____ -------- -·.. ---- ···----- ·--·---- .. •----- --·- ·--· -·.. --······ ··- ..·---· 

··--·----· • ______ ,.. ----·-- :.......·--·- : ..•---- -----·-· .---·-·--· --····-- --···--·- --·-·--- .. -··--- --·------ :---·-··- ,-----·--· --·---- ·-·----- •___ ,____ ... ----·- .•-··-·--
: -- --- -- ·---.. -- ·------ ··----- ,·--·--·- .------· .------ ------- .---·-·-- .-·----- ---·--- ···-----· 

... • • . r • - -
. 

--· --·- ·--···-··-- -·------ ---·--·- --·"~-- ·----- -·-·----·- -···--·-- ··-·---·-- --·---·- ---·--·-- -··---- ----·-·-· 
............ _ --··--··· ..... _____ '••--- ... -- :••➔•-·--·-- ···-·.. -·-··- -·-- .... - :--·-•--·-·- ....... ···-- ,._._,,. __ 

---------------------·------.----------------------------

---·-- ... ··----·- ··--··--·- ·--·••-·- .-- ..·--·- :---·- .. ·---· ··--·---· 

•----•- - ., _.. ,.._.,. __ ·•-•-•-"'- ---••--•.,•,.._,.,,..... I.. _,., __ ... -------•"•---------

...... . . -·--- ·-.··----·- -·-·.. ··-- -·-·---- -·--·••·.. - ···---- .. ·- .. ----··· ,._, ___ _ ·••·-···-·-·· -······ 

•...._.. •..• ··~·-•···-- ..' . 
... w.- ........ -----·- -·----- ------- .------ __ ,.,_.,,_ -·--·---·- .. _____ .,. _____ , .. _____ , _____ _ ····-·-·-·•- ..··-··-·· 

··-·- ..·--· ··----·- ----·--- •... -- .... --, ____ ,.,_ .. --·--·- :------ ;.._.,. ___ ------ ·----- "" ....... ___ :.. ...... ___, --···--- ···----- ........ _____ .,____ ----·-- :.. _____ 1---·---. . . . .·--·---- ------· ----·-- --·---- ,-----·- :---.. --- '. -·---·- .------. --·--- ------ __ ,.,____ ....._.,, __ -- ......... _ ., _____ ------ ------ ·--·- ..·-- ____ ,.. _.---·--·-
--i 

•.. -·-·--- --·- ···-- ·---·--- .-- - --- ;--- --·- !---·--- :---- --·- '----- - ,---· -- - ;""-·---- --·--·-- - ----- .. ----- ------ ;.. ... ---- i------- ... ---·--- ··- ---·- i,. ___ - - : 
• --• •-h•• .•-•••••--••----- -•--•-..-1--•----••--•---..-1----••-•! •---'--•-•---•--•-•• --•-•-•- •---•-•--.••--•---•----•-•-•••-•-••--••--••-•-••• -•-•-~--••.......•-•-•-..""-•••-•-••-

.!(:(:::::::: :::::: l::::: :::::: f:::::;:::::!::::: t::::: ::::~: f(!(!i (~~('.! ii('.'.i \'.(('.~\!!iii ::;!!(! (!!iii (!!iii (!i!(i [i!! ii· 
:)=;:::;::: t===:: i:::::t::::= ;:::::?==;:=::: t::::= :::::=r::::: [::::: \:::::g:::::::::: :::::: \iii:: i::::;iii:::;::::: ..,.,___, ..- (59,0-92.0l CLAY; UNOXIDIZEDt like sedi• at 

66 1011t t&nd; at 70 vcgr 1&ncl1A1101tly 1; 
84-89 N/some ls gnls &pabs; '1lJ w/111004 

,.... ·~···.;_·-··~-..., frag11tnts,~~~~~~ :~~~~~= ~~:::: ::::::~::::: ~===== ~::::: ~====~ ~~~~~~~·:.. ==-~- ._'.------:_------:.. ----~ ·:.. --~~--:------'.------ ~----- ~-----i------' 
~- ------ -----·--' ·------: -·----: --··-··-

- ·i·---- -·-·----- ··-----' ------,.. ---·-- ·---··--' . --··-- . --- ---
--: 

~----,··-----,------ -·----· _____ r _____ : -----·----- i----·-~---··-r-----; ----- ----- ------. 
___,. __ ' ... ----·- ··-·-··-- - -- -· - .. --... - .... --- ... .. • ---- - ._ - ... ,.. - - ' . 
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• 
-I I r:z::z:g :90 

=-mlt:00---~r~-§§I~~~-~~~=-!:lB£- I NV\ l:::::::::) (92. 0-97. 0) VERY FINE SAND; Ut«IXIDIZED; 
-1 j!=!!!=!!=!d RAINY LOBE; 111/flne 11nd; gr1v1l bid at 951 1 

1::::i 
1
_ ;~ ~ y T T~~n to 1ubrnded, -: 

!.l.876811101 Piii,!!=\ili (97,0-97.5) GRAVEL; Ut«IXIDIZED; graded to I 
1 - • • • fgr 11nd by 98. I 

....j i l II I l : 
·1 nn-1 1 H1111111111 111 <97.s-102. o> SILTY SANDI 1HJXIDIZED1 111/ION : 

___-;..1 ll.....- - - --l+-_I ___,...,!l.....!!l,.....IH....!l...,..Ui! ang pebs; prob till 99- 02 fro. slow drill !,
1 ., , , , , , , , . pal'lltration. 

-------.' If i ! : ! ! i ! i---------·-------: 
-1 ,-,cJ.1. s 7 7 .1. d10i 1\ j ! \ ! j ! ! <102,0-105,5> FINE SAND1 LNlXIDIZED1 to vfgr I 
.,Ll_1,_1-, , - . . . . 11nd1 104-105,5 v silty 111/ ■ inor ang cgr Hnd ! 

-I I Ix .,.,. and no Nater, : 

·1 x :·='. >~ :·''. <105,5-111,0) BEDROC1<1 K-•~r rich pagutitt ! 
._ _____ ._ _____ ._ _____ :_ _____ ~----- .. _____ L_____ ... _____ .,. _____ ;._____ ... _____ .. _____ ""----- ... _____ ... _____ ... _____ ~----- ~----- :_ _____ L_____ . I 

11019i772 
!1 -- ,•:. ..<. 105.5-1071 v little K-sP1r 107-111, I 

I 
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Appendix 8-26C. 
1.AS~E:.~ ~!L:'. 

! ~,.
SA.'l\~1..:'. DH SA.11\P:..E S'i D ~ FGRT{ :ZAL COUNTY ~R~FT ASSAY GOLJ WT I;} w1 (g) w-:- (g} (g) :mg> .ii (g} \..T :( lclT i !,ii :( RE".ARKS"· 
.\U,~E~ ~Jl!BE.1 :~TE.~Ai.. DESC TY?E r;-s G~I~ H!~ F~~ +lOFa> NONNAG !'I.AG -63u.1! -£3F:'.ED -63u.'lf +10 SAND 
:8757 10704 92-97 ..." ; ~ s;.-s,r; • -~ I 68 24 i{ :l.. F. 7il v. r:. SA.\D -1.0 -1.0 -1.0 -1. 0 -;,.o 214.a 1174.0 !B -! -l ...1s16a :0704 97-102 ..."' AL Sii-Sw 17 68 24 i{ RL. GVL. SAa\,il) $2-:02 o.o 9500.0 400.0 2.8.0 7.2 284.S 2.!30.0 .~ 4 83 
18763 :0704 :02-!05 3. Ai. SW-5;.J 17 b8 24 :{ ru.. F, iu V.F. SA.\D -~.o -1.0 -l.O -1.0 -1.0 57.8 2739.0 2 -l -: 

•7:8771 :0704 :C5-:06 :. A:.. S'ii-SW .. 68 2.4 :{ i ... Stl~Y GVL. ~ILL li)2-106 o.o 8100.0 soo.o 27.4 7.9 79.2. 2133. Q_ 4 7 8"3 _,.lo772 10704 106-:11 ~. A:.. S-i-Sioi :7 68 24 :{ BEDROCi{ -1.0 -1.0 -1.0 -l. 0 -:.o -1.0 -1.0 -1 -1 

NGNr:AGNS' I:: hEAVY ;it!NERAL CDNCENTRA~ PP~l 

/;,. ~-r,:iP.."'?LE ,J ~-"' CE CR :':N ~c ..... ~! cu Z'.\ Z~2 PS SE it.O Ao AG2 SN SB BA LA rF TA ~ PB BI 7:-i u ',lj ASSAY'" 
;PB g/lq WC.~.•-~U:r:BEii ~ -l.7.!i..:6708 15 0.35 73C 34:) 395 20.00 ~20 130 94 210 28 27 -10 -2 1.0 -s 210 o.s -:oo 390 14-0 a 24 ~~ 0 94.S 23.0 3 20.:6 

:677: 32 0.25 740 370 4<)8 23.00 160 140 102 230 30 31 -10 -2. 1,4 -5 210 (l.S -100 3':lO 140 9 85 l~ 0 105.0 22.0 3 19. 37 

:11~G;o;E:T:;: HS.If{ :9iEit~ CJNCE~T~:: (PPirJ 

~ .. -.... ,-:.. .~- ~,.. ~~-S~;r,~~ !S~ .......:. c~ \! ~..; Z'-i .:,:. ro r:il :"C iii 
r,~;r-.SEii '/. '/, ;/kg 

,. ~:.~877: G. 328 U:, i"t 32~3 .97 14 406 2 3 ....).5 350 :. (l 

-63,l:4 ~ALYSIS (PP!l!l 

,,., ,-- N1s.:,;r-p:.£ v c.~ .lJ;li ~-:. co cu z~ AS SE ~a ~G SNI • ~ CJ SB T~ \.i PB BI L w7 
Ml~BER P::iB '/. g/kg 
:8767 7 87 39 423 l, 9: 9 17 19 29 s -5 3 -0.5 -l 19'3 -5 -10 -10 15 3 -~o 183.0 
18758 1 95 37 4n 2.07 9 !7 17 25 :3 -5 3 -0.5 -l -:o 5 -10 -10 17 s -10 133. 7 

21 •~8769 4 98 41 545 2.37 11 23 21 31 1l -5 3 -0.5 -1 -10 5 -10 -10 17 -2 -10 ... 
~877: -· :25 ,:..,~ 62"3 3.03 !7 31 33 39 13 -5 3 -0.5 -1 -:o -5 -10 47 17 5 -:o 37.l 

B::D~OCK ANALYS15 <PPflll 

.-.r, ~~ :,SAl•RE Au SB AS BA BR CD CE cs c~ l,U E1J hF IR r:. LA LU MO NI RB s~ SC SE AGR NA TA ,c. TB Tri SN w '.J YB ZNR ZR 
NLllt.BER PPB '/, 1, 

,: ; .18772 4 0.2 l. 9 800 2.9 -s 63.0 ..J,. 330 32 s -50 5.3 52 0.2 -1 59 110 1.:0 10.0 -5 -2 2.20 1.1 -:o o.a ll,0 -!00 3 3.l -2 :20 400 

i,..:nRoc.< A~i+-Ysrs (:J.:JMi CJNTISUED 

SAi~PLE cu ;;a ZN :i:t~ AG SM LI BE CG2 NA '16 AL SIC2 s CL K CA r:D :-lIR SR ;-;B :t.CR BAR TAR BI LGI FE 
~.J~.B~~ '/. 'f. :( 1, 'f, 

18772 15 4 :26 250 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i) 0 0 0 0 0 0 
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Appendix 8-27 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-10901 

Dri 11ing 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 

Surface Elevation __1_1_18_f_t_._______ 

Total Depth _..;;.1_4_0_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 984 ft. 

Drilling Method _;:.:;A..;;.i.;;..r_R_o_t_a_r.:f..y_______ 

Sample Diameter __6_in_c_h_________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-10 Organic Sediments 
10-113 Des Moines Lobe 

Gl. Drift 
113-134 Rainy Lobe A= Au 

Gl. Drift E,F A,B,C B = Au 
134-140 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: Metagraywacke 

Thin Section Description: 

I 

j 

I 
I 

I 

I.,. 
WINr:_E_R____ ____ \__ I f,/J4 

t ·- - ----- -----
1 
I 
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HEAVY MINERAL CONCENTRATE REPORT 

OVERBlJUJEM DRILlltE NANA6aEMT LI"ITED LABmATmV SAtfl.£ LOO 

Siffl..E IEIOO' (KG.NET> lEIGHT (6RAHS ORV> DESCRIPTJOO a.ASS 
NJ. ::s 

Cl.AST HATRIX"• I. CfH: 
= =- =-===• 

TABLE +10 TAll.E TAll.E N.I. CIK. t04 tlJ. CALC SIZE SIU SD ST CY ca.oo 
SPLIT QUPS FEED CO«: LIGHTS TOTAL HAS ttA6 Y.6, PPB =·==== ==-=:a 

VIS SR LS OT SD CY 

18842 9.1 0.2 a.9 5a.a 26.4 32.4 23.6 a.a o NA P 5 95 NA NA S Ft! y y G 6 SAND 
18844 7.4 0.7 6.7 150.4 72.2 7a.2 62.4 15.a 0 ~ P 595NANASFl1 Y V G G SAND 
18845 9.4 1.3 8.1 239.6 139.5 100.1 80.3 19.B 0 NA P 10 90 NA NA U Y V Y 6 6 TILL 

6(1.D a.ASSIFICATIClt 

VIBill£ aJ.D FIDt SWtKINi TABLE AND P~Itli 
tutBER CF GRAINS 

ABIIRADED IRRE6ll.M IIEl.ICATE tDf CALC Y.6. 
SAflll£ I PNtED ==== = = === tlA6 ASSAY 

Y/N DIAf£TER TllIOOESS T P T P T P TOTAL 6NS PPB ~S 

18842 N NO VISIBLE 60..D 

18844 N NO VISIBLE GOLD 

1884S N NO VISIBLE lnD 



FIELDNOTE SUMARV LOO OB-10901, AIR ROTARY 
08-10901 

t IN f()N Ill& ...C lt IN "'3 MICRO< H IN MAIi Fffli: l NON MAIi ~ °'3 '°',.f& MJlil HMC 
H/IIC

• GOLD
SAAPLE GRAINSL 

.. "~0 ____ "~~ .... ;~ .. _J~ ..- ..:-~ --~•'-"tC...--_"'_..~f ___,;.,l\~---r__"_,_l~;::_- "'~-- "'~ "'~~~ l°_1~ "~-- "ruo " u ~~~---~t_ ..Jl~L (FEEIL. # INOICAiORS __ LITHOLOGV LITHOLOGIC DESCRIPTIONS ANO/OR RE~ARKS Appendix 8-27B. 
..... ____ ,.. ___, __ .,,_ ., ______ ------· ,, __ .., __ ·,,, ... ____ ---·---.. ,,-, ...... .__: ------·- ... __ ..,_ . ..,_, ------ -·-----·-i.. __ ,___ --·---··- ·------·-·- ···-------· -----·---. ----·-- ---·---·- .............,_ 
.. ., __,___ ··----·.. - ............ - ... '._ ... ---, .... ---,.. --, .... , .. -.,, ... '.. ,.. _____ ---.. -- ... 1..... -- ...... ·------ ------- ---·--- --·----.. ------ -- --- -----·- ·------- ------ ·------ ------ .___1' 

,. _ ~---•-- ,.,.. ~•-- ... !______ !,.•••---- •-- _ _.,.• ., ___ ,.._ ' -- ,,. __ .-- ....... -_I _____ i,. _____ !,_____ ~ _____ I,. _____ ,.. ____ ... :_____ _ ' ..--......-. 
I 
I 

..,. _____ --·---- ____ ,.. __ : ----- __ ..,_ ..... _______ ,..... _.,. ................. --:- ... ---- .. ,. ____ --- --- ------. - ... --- -----·- ------ -----•- < -•---•-' --•--- I -•--•-- ! ·:____,__________________________________ I:I 
-------------·-·----·---...;.----'----·~---'--------'-------·-'----.....---.....-------~---'---------------

:::, (0, 0-10. Ol ORGANIC SEDI!IIENTS; w/wood fragraents, : 
.. .... ' - .... ,. : .------ ---·-·-- ------- ------- .---------·----- '·•-•' I 

..,.--.- .. -···-·- --·• ·•--···-·- -------- ,--·-···-- 1-·-· • \ • I ' .. -- -·-···- :·-·••·•·-·•-I I 

'-----------'---'--·•------ •.. ······--·-. ···-·-·-··· ··---·-- ··-··---·-· ··-·-·--·- '-----··· -·..--,-- -...... - ...... 1C; ____: j) .:E: $ MO J HE:S:_ =:-:;~:_____________________________________ : 
:.. ___ ,__ ' ----- '.--···-·--· :__, _____ •·----- ;__ ,,. ___ ·- ... ----·-· ---·--- .-- ...·--- :,_____ ··-·---

-·••--·-- ·--·---·- ·------- -·--·- ..,- •. -·---·. ---···-. ·--·---'. -·-·--·- ·---·-·--. ---·--. ----- ·-·--·-·-·- --·----· .. --·---. ----- :__ .____ ·-····--·-·- ..... -- ...... ;.... --·-- ------: (10,0-15,0l CLAY; OXIDIZED; 10·12 trans fro•
0.•-••---·-••·..... _ ..,_' ................~ .......-1

• ·----- ------ ----·--- :------ i------, ----- ,------ ------ ------ !-.----- :------ ·------ • ----- '------ '.-·.. ----. ,,. ____ .------ r-----. ----- ... ______ • peat to buff clay1 w/ainor sm pebs, some ls;
14-15 trans to UNuXIDlZED, 

I' 
, I i , I 

_____ .,. ..... --- ....... ··-·-·--- --·---- ·............... ·--·-·--- ·•-·----·- ... -·-·-···ff----.. - ......... _,_. --·--- --------------------------------: 
' . ' (15,0-19.0) CLAY; UNOXIDIZED; occ small ls 

---·--- ., ___ --- ------ -·--·---· ---·--·- ., _____ --·---- -·-·---- ·- ----- C-•----- ·------ ------- ------ ·•-·---- ... -·-·-·--

-----·--·-•-·---- ,______ ------ ___ ,.. ------ .. _____ .--·.. -- .....----- ,,. __ ,.. __ --·---- ----···- ------ .,. ____ '- ..·---- clasts.:...... ___ ------- ------ ----·-·-- .---·---. ---♦•--' 
--------··•-·r-------·-

♦-----·-••.•·-·---·-···~-•-·-- ---- ... - --·-·--- ·-- ..·--·-- ---·--- ------· .,_,__,, __ ----··-· .... _____ -·---··-·...__,___ ··----·-

•••.. - ••-•- ..... •••--••• --♦--•--• ....... ,,__,._ • •- ••---• ;-•--•-•-•" ••- ..•••-- '••••-•♦--•N• - ,,,,._._. ... '•• ,.,_._ ..... 

• • • .. ' • • • • ' • ' • • . " • • ·--·- - ·- • • • • ! • 

----·--·-- ··-- ..·--· • ---·--- ' ··----- ,--·---- ----·-- ..... -- ... ,.. 

----,.•-•--- _,.______< ----•-• -•-•••-•-••---•---•-•n-•----,------••--•-

-·----·- .--.. ·---·-··· ----•--·.... ---·-·- --·---- - ··-··•·-- ··-·---- --·---·- ------· ·•----- ··-- ···--

··-·---·- --·--·---· -----·-. - . - ·- .-----·-,., ______ -----·- ---·--- .. _______ ------- --·-·"-- .--·---·- ·---·--- --·-·--- --···--·- ·----·-- ··--·---' 

- ... ---- -- --- - ;_ .._____ ·-·----- ,_______ - ----- --·---- :__ ,_____ -·- ---·- ---· --- -----·- ------ ------. --- -- -----·- ...... ---·- ---·-·-- ------ ---- -- ·------
,. _. ----- ··- ..·-·-··- ...... _, ___ "-·--···- .•-·----; -·-·---· .. • ---·--·- < ---·---··--·-·.. ·-- .----- ..·-. --·---- ; __ .. , ___ ; _____ , __ ---·---. --·--- ·-·- ..·--- ;-·--·--·-'.----·-- •.. -----··· --·---·-: 

.. .. -- .. - . .. - .. _., __ ' ----- ------· .. --·---·----·- ----·-- ---·..-- ~--,.. -- ... ------. ---·-- ! ♦------• ~ ----- L ----·-- ~----- ;------ '.------

-··-·-····--···--····---- -•·•-···-··-·---·---·--------- ----------'--------_;.. 
.---·-·-- ---·-·-- .. ---·--·-. ·- ..·--··· ---------- • ' ' • . • 

; • --·-. -·---- ,.. ----- .----·-- ------ :·----·- ·----·-- .·•--·--- --·--·--

-···-·--- -----·- ---·--·- .------ .--·.. -·-- :_____ ... :--·-·--·- ------ ---·---: _,,. ___ ;------
--·-- ,. ____ ,., __ ,., -··--·---·- ...._,_.,. __ ·-·--·---·· -----·- .. ·--·--- '----·-· ....·-·-·-- ---- ... - - ----- _____.,_ (19,0-98,0l CLAVEY TILL; UNOXIDIZED; w/ ■ inor 
------ --·--·-·- •··-·-•··-- ------- .,. _______ ·-- ..·-··- ----·- ..·-· .-·-···--·-- '----·--- ·-----·-· --·~--·- ·-···--·--- ------ ······-···-- sana &ls pebs; 62-98 increasing clay

content, v clayey w/less sand and smaller 
--·---------·----------------------------, peos than atlove.--:---·.. -·-· -·----- ....... __ .....- ......... _·_,, ______ 

-·--•--- ··--·--·- •. -- ..·-·- .--·.. ~~-·- .------- -·--···-- . 
··----- ---···-- ·--·---- '-·------ ------ ------· ----- ------ ---·--- ------ 1..----- ---·--- -----·- -·--·--- ··----- -·----- -----·- ------

--i 
! • ~ ' ; j,- \.. 'r- '. i- i ;.. • ---·---- ;------ !.. ----·- ---.. --- '. 

i'.~~--fi==-=~==J-lilllllflllll!l:lllllllll~lllllt::JlltlJlJJ[l:lll!lJlll1llllJ[lllll~lll::[:::lltllllJilll'.:tllll:tllllll _J 

I- -----1------ f..-----1------ 1------1------1------1------1------ l ·---- I -----1------1------1------1------ L_____ i------1------1------1------ i 

~ ::::: t::::: ~::::: t::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: :::::: ~::::: ~:::::: 
7Ci 

!: ~~~~~ E~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~= ~~=~~= f::::: f.::::: !::::::E:::: F===== ~::::: t===== f. :::::~::::: :::::::~::::: ~::::: i======·: 
i ! : 

,---·--- .. _____ 

________.,____________ 

- to" ·- I L ! ; i. i ! ·- : ______ • -----. ---·-- ----·-- ----·-- -·-----

;- --- -- !.. ---- ·- :--- -- ;------ '.---·--- ~ ----- :.. --·- -- :---·--·-- :__ --- - !------ t--- --- ~ ----- t---·--- :__ ---- ~----- :-- _,.. - :------ ~ -- - -- :_ ____ _ 

~:--: •-- ~.•-••-- - ; •••-- -•- ;- .... ~--- !!>--• •--- :,----- :!"'I- --•w -- ,----- ..•••• ;- •-•-- - '.__.. -- -- - ;---- - ,--- --- ,', -•N- ...... ,., ,- __ I- •OO--• ,.••- :,_ ,.. , •• - - -• _, - ••••••" •- :-- ;--- -- "" - •--- •- -- ....... _ -- ... 

I ----•,.•• .------ ------ !,. _____ -----•w• 

----·-- ______ t,. _____ :...---·-- ·------· i_ _____ i________ -------. ----- ------. -----. ----- ·------ i.. _____ ~------ ' •• , ... ____ -·------ :______ ------ -··----

•., ...._ •-- ----• -,--• '-•- -••••M- •------ , ___._,.,_,' •---·••- -•-•----• !0♦--•--- --•-•--•M .. --··--- ---·--- --·-- ..,- !______ 1____ ,•• - •..... _.,, ... _ -----·- -------- .-···---·-
:•--·.. ·-- _____ _, ... '. ---··-- •.. --·-·-- ,..,.. _.___ .------ "·-----· -----·-·- ·--·---- ' . . . ; ----·--- -----·- ·----·-- ------· ._____ ,., 

·- ·- ...- ·- .. •... -·- - ·- ....... - ~ ·- ,.. -- - -·- ,.. - .. - -...... ,,. ...... - ..... '., - ... -- -· -- ...... - .. -·- ... - ·- .. - - ... _- -·- .. - .. •• - • ... ,.. --~- 1,....... -- ....---·---- ___.,., ....... _ ......- ..... - ..·--·-···· ,..- ••·••-"•- I 

- .. -····-- -·--.. -~,- ·-·•··..... _ ... '·•·--·- ··-
--••.. •-••••"; -••--- -•---•-- •••-•M-•••- • •----•••--•--•-•M ---- ••-

-•--•--- --•----• ---•,--- .. , _____ M,O••---•- r-• .,,., __ .----•-- ~-----•h• -----••-- .. , .. --.-- -----·- :___ ..___ ------ •.. -·-·--·- !---·-·--~ :______ : .. --•-·--·-
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--•--' --•--,•----- '------ ----. j ---- • ----- L------i•-----L----- \,. _____ ~----- i------ ~--·•-- ~----- ----- L----- L----- -----, -! !/:·· ::.::·· >:·· :~-3 
----- :----- ------ ,------ ~ - - ' - .. - ~ ~ "' ----- t------ :------ -----1 
-----, ----- r-----; ----- -----: ----- ~----... ; ----: ----- ~----- ~----- i------ !------ r----- i------ ----- r----- r----- -----1 

-i 
-l 

l , ! I , , , , I : , : • :35 '-:Ji------ i -----, -----' -----:------
1 _j·---·~- ·-----·-. ----- ·-·----- ._ ____ _ --- ... -:.. -- ... -- ----·- '··-- --·- ..., ______ ------- ~-----\._____ L_____ L_____ L----- r_____ ;______ •___________ '. 

l I i ; ! ~~il1L.."___ L _____ ~----- -- _____ i ____ _ ___:_t ____:t____ :: ::__ :t:__::{:::_:!:::::~:::::t:::::t:::::; :::::t:::::; :::::~:::::t:::::; -l 
_j 

' ' •. . 100-' 
.,~-----: ----- ~-----: -----:------- ~----- ~----- r----·- '. ----- ~-----;----- ~-----: ------ ~----- :______ ~----- r----- ~-----; --·--·-: -----\ -!

-! 

·-· r· -- • r ~ ! -- r - - : --•- - i-----·-: -----; ----- r----- r----- ! ----•M; ----- :·----- j ----- r-----: -----r•----- r·-----1 7 - __ _::-··-•i 
L____-:____!__--~-=-- ; I l I··---·--· i t ' ; l t : ! ! l ! I ~~- - -1 11C' ...:1 
L----- .,. _____ i _____ !.,. _____ 1 _____ l _____ • _____ I _____ I _____ i _____ I _____ L----- i,. _____ r _____ L. _____ [ _____ : _____ L..----- ! ----- \..-----1 !==---==.::.:i...------------------------:.J...f_1._1 

f..----- 1 _____ 1------ .: _____ t _____ ~-----1 _____ ) ,. __ ..,_ ,•----- !,... _____ , _____ ~-----].. ----- 1______ ~ _____ l----- l------ I _____ !..----- j •---- l 
-
-l (98.0-113,0l CLAY; UNOXIDIZED; 1inor gravel 
-! " bed near 110,~ ----- ~----- ~ ----- ~----- ~----- ~----- ~----- ~-----; ----- ~ ----- '.----- ~ ----- ~----- ~----- ~----- ~----- ~ ----- ~----- ~----- ~-----! 

110-1
-! 

i·----- i -----;----•- :" _____ J ----- r _____ ----- 1,______ : ·---··- r,_____ : ----- / -----f----- I---"•-:--·•-- i _____ ,r ----- i _f 
I 

I 

. , . , I I , . . . 

r ----·- r•·--•·:•---·•I I

·1 ·--- -- ·E----E:--- '-----: ----' -- !Ee----~·..-- ,----,:____ --- ______ :------:------!·-----i----, • --- : -- , 
I 

/ti. : 
• -- ,I ---- --- , ----- ---- -- I --- ti• -- RI----- ---- --- !..----- ;..----- .------ ----- ---- --' ·\ ; i 1 : i ~ 1·--------~·---- ----------tI 

! -ill • _, ~- • ., '..::,, / C 1 .:l '"' - .1. · 8 ' ' , i •~!--- (113.0-117.0l FINE SAND; UNOXIDIZED; RAINY, :11.5-.jIll--- , -- ilt----- ;•--- J----- 9----- -- •---·11te-=-=-1--::--==-=-1f.--::-::::-::iitF-- i------ ------ i------ ii----- ii-----. :, ; • , , , , • 1'1/biotih c:o■mon, l 
;.;....:..:...:..;,.,,c.;._:..;..-------------------------:1lj,---, -- !~----::~--- t---·-t---- -- ~i--·-,J!'.Jfiil~.-.il::---- ~--~- i~~-- ~-"--- :------ :------ 1----- • ----~ 1~£.-;:2..4 (1 7 0 118 0 GRA11eL UNOXIDIZED;UL:8842--,----- ;1iia:--· JI : : 1 : ; : : 1 , - • ) Y~ j • I'.Ii! ===: == i==== :gr=== r==== 1==== == ·i;t-==~~~•.....-c ~;:..;;L.11rL== :====== ;===== ~===== r==== == 

12Ct-• ---------------:
~ii! = -::-:-c::-:--:~~:=r.::::-::-.:ur::::-::- -- ff.:~ll:::::-:.. ~-=-l... __-::-?C:.:.ll!!ii ____ ···--- - :.. _"-- -c:::-:::::-c::.--:::- (118,0-123,0) FINE SAND; UNOXIDIZED; .,./vfgr ' ' 
•!'·1·:! ·---: "'l---- -~j:C..ii,~il;I.."-- ' ~----- l'jl.----- ·o;;tl' -·- ju. l I I sand; subang.-- ., •:mliJI -- .,1111L--- 3ill----- t--·-- :!JUP----'------ ------ ------ •I·------

':~:. ::: : .:: 1:::: :E::: .:::::: ;::::: • :: :;::: :J:;:::: ;::::Jffil::c::::: ~::::: :::::: t:::::: ' 
I 

I11• ••• -'lll=--·'lt------ ----iiit'--- "-1(:iliir--"...... '.~' /' C .1. ?• -:::1 - i ? 8 ______,,_____~111--- :---------------------------------------
I 

i''l'.~1- -- . --- -~---·-- a---·-- --- --- ":• - --- • "- - :i~~a- ---':~!1Ef=-c=-ir==:':"...';"it.'"~':-:::1nif"' -- :_ - -·- -- :- --- -•- ~-- - -- illi· - "' ·•• (123,0-128,0l MEDIUM SANDi UNOXIDIZED; w/fgr-~, ·--- --·· ·1:iJ·-•·-·· .••----- ..-. ---·"- ~~---·- -- ·,.!!r- ..Jtiilt ... •1r---- ,llt·-··- •1111,,·- •--· -----"· ·•-·----. ----- .,!!.. ___ _ sand and +-10~ oebs. ; 
u :;::;: :i:'~ ,:.ii~! ' •.§?... :·?:?::;: :;,, ---------------------------: 

1 ·~•n~ ... - ·• -· (128,0-133.0> GRAVELLY SAN01 UNOXIDIZED;:!:I~~~ I~~~ ·~~~~~-t~~~~ -~~~~~~ ~~~~~~d-; ~~ ~~l~~~i,~="~:~~~=l~~3l:~~~ ~~~~~~ :::===== :~===== ~;::==== -'-'·-"·"' ,:~:::g:g::?: w/~r sand; pebs subang-subrnd; 130-133 less ; 
k1il!il l'llU " 'd !lli ·., ~I'!¥.!;it¼Pr'· .. -- ::..---- ~~---- :::a---- ..... ______ w.----- ---~ -- . ----- ---- ·n1:---- :--·----- __, :·::---::;· ~~;--:::··, sa • : 

;JL:8:84~5:i i0i ;;::.:....:..~:·:~-- ·, <133,0-134,0l GRAVELLY, SANDY TILL; UNOXIDIZED. lfj:::: -~==-~ .~~==~~==-= ====== ~===:.:[~~ -===~~µ~~-i-s~t~:r-=== 1:]5, • • ' ' ~ ::{ .•·•. I 

I .•'•. ::{:______________________-, i 
c::::::: c::::: c::::::: ;:::::: -:::::: J!L •• -- ~,c ,oc JL 3 !}- .1. J~:: t::::: i >:: ..... >=: .._.. : (134,0-140.0) BEDROCK; l'kttagrayNacke, i 
L______ '-----·- ~----- :------ .------, _·w: - --- , -:, __ 1______ -----! I,.· ..•••• ::,::•"•: i:.:_,::.10-......_____.____...._'-'-_.....;..__, I 

-----------------------------: 
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Appendix 8-27C. 
;□ !(-y (gi wT .,T(g) ,·- ¼SAlll~i..E D~ SAl'!~i.E 57 D ,-

,J L.:GhL.. CC... N:Y DR:;:-;- ASSAY GOLD wT (£) wT (9) ~T (g) ~7 (g) WI \il"T :. ,iT ~ ;a1A~KS 
.-~,...'.t.,,v.Brn \liillBErt :N7t~V,l. DESC TYPE r10 GrtAINS ~rr:c FEED +:OFEED NCNMAG riAG -63ur'l1 -63FEED -63u:''! +:O SAND 

r::18839 10501 113-118 ..,. A '- Sw-lllE :o 6'3 23 ,{ RL. c, -□ V.F. SAND -:. 0 -1. 0 -1.0 -!. 0 -~- 0 200.8 2037.0 :o 
18842 :0'30: 1:8-123 5. A (. S,1-cliE 10 ;;9 c.J '.1L. r. :0 V.,=. SAND 113-123 o.o 9:00.0 200. 0 23.6 8.8 2:4.8 2as~.o 7 2 9: ~- ;{ 

:l:6843 ;oso: ~23-128 ~- A s~-"-E :o 69 23 ,{ l .. .. -:-o ',J. =. SAr-.D -1.0 -1.0 -:. 0 -1. 0 -1. 0 60. 7 2773.0 -1L.-
18d44 :090: :28-:33 5. M 

r, .. S~-,1;E 10 69 23 :\ ~~- GVL. SAND 123-133 o.o 74,)0.1) 700.0 62.4 15.8 100. 7 3633.0 3 '3 88 
:l~6845 10901 :33-435 L., ri - Si-M,E :o ~9 23 '\ ,i"- ■ GVL., SAI\D 133-135 !). 0 3400.0 :300.0 80.3 1'3. 8 94.5 4099.0 2 :4 84 

,,18846 10'301 :35-140 :,, Sw-11.E ~o 6'3 23 !'\ BEDqoc:-< -1.0 -1.0 -:. 0 -1.0 -1.0 99.3 1676.0 6 -l ." -
~0'>:VAGi\ETIC riEAVY !llINERAL COf'iCENTRATE mi¥,) 

,•··1 -a, 
:-0:i.Js;;:,P:..E NA cc: CR ~,N ti;. co :~. "" c.u l'< 2'~2 AS SE :'110 ;'.;13 ~G2 s... SB BA :..A ~- :H, 'II ~3 B: '7'-t iu ;:issAvr "· 

:-iLi~BER ?~B ~ g/Kg ~E:3:iT 
-e1-18842 4a -O.S9 900 360 874 26,00 280 250 3:5 -200 80 82 -22 -9 0.5 -15 -470 0.9 -230 512 190 .J -3: .:,.., 0 156. 0 4,).0 3 17.50 

:8644 84 -0.2'3 390 220 11:6 24.00 220 200 203 -200 7•
' . 5:. -:o 3 o.o -5 -200 1.2 -100 180 86 :o -24 20 0 5b.3 18,1) 8 47.60 

' r:: •:,:,!8843 :,%0 -0.27 320 25(1 :534 25.C:O 240 220 233 -200 65 68 -10 -6 U,.., -5 -200 0. 7 -;oo 150 65 :o -23 .... 0 44.0 :S.O 9 61. 22 

.~A8;1.E-:-:.: 1-!EAVY ~:~~E~A~ CONCE:, 7~A-E (JJY) 

S;i:r.JLE 't'GC 7~Cl2 CR \I CL: Z'.I. SE: rr;J hG PB 
., '" ·r,.:!l':BE; ,. ~ ~/k~ 

4 -0.5 .-,c-;::- ·j:8345 o. 557 3.20 1'374 m 85 306 -5 ... iC...J·..J 
~ 

-63uM ANALYSIS (Pil~) 

SA~PL~ ,..~,, 
.J V CR .~~ i"::. co NI cu z~ AS SE :v:o AG CD SN SB i:. 'II

., PB BI u WT 
:'il)i8ER J~B ~ Q/kg 

1833'3 3 56 55 600 2. 72 13 33 45 47 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 l1 5 -:o 98.6 
r::• , .:3842 10 •!l 47 557 2.54 31 43 45 -5 -5 -1 -0.5 -1 -10 -5 -10 -~o -5 3 -10 74.3 

18243 17 64 5'3 620 3.00 13 35 47 47 -5 -5 1 -0.5 -i. -:o -5 -:o -10 5 -2 -:o 2:.9 
""' ;r::~8844 :5 52 5! .J.Ji 2. 72 13 ..,.., 4,.• 45 -5 -5 -1 -0.5 -10 -5 -10 -:o 5 -2 -10 27. 7 

-~18845 9 7: 57 606 3.06 15 37 47 55 -5 -5 , -0.5 -1 -10 -5 -:o -,0 11 -c -!O 23.:• 
~8846 . 54 51 447 2.95 33 69 103 63 -5 -5 1 -0.5 -1 -10 -5 -10 45 21 3 -10 59.2 

BEDRGC:< ANR..YSIS (~Jfll) 

SAM;iLE AU 53 P.S BA BR CD CE cs CR CQ EU Mr° ~R FE LA LU /110 ~I RB S:i! SC SE AGR t.iA TA -;-9 TH SN w u YB z~~ B 

" 
·-

:-.Ul!:B~~ ~.,B % 
16846 -2 0.2 0.7 1200 4.0 -5 80.0 4.4 220 25 -. 4 -50 4.2 41 -0.2 2 69 94 5.SO 9.1 -5 -2 3.39 0.6 -10 -0.5 7. 7 -100 27 2.6 -2 -100 230 

BEDROCK A~_ys:s m!ln CQ.'.CINUEJ 

SAMPLE cu PB ZN i'IN AG SNR LI BE CO2 NA !':G AL SIG2 s CL K CA =EO NIR SR NB il!OR BAR TAR BI LG: FE 
'llU/118ER % " " " " 18846 29 4 86 410 -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 8-28A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number -~OB~--1~0~9~0~2_____ 

Drilling Completion Date -~8~/3~/~8~7;.._____ 

LOCATION (see map at right) 

S-T-R NW1-NW1-36-69N-23W 

County Koochiching 
Quadrangle __R~ay.__7~._5___________ 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation __1_17_5_f_t_._______ 

Total Depth -~6_2~.5_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 118.5 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 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-9 Organic Sediments 
9-56 Des Moines Lobe 

Gl. Drift 
56-56.5 Rainy Lobe E,F A,B,C 
56.5-62.5 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: Granitic Migmatite 

Thin Section Description: 

.-- .... - •..... 
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01/ERBllUlEM DRILLIN3 HANAGa£NT LJKITED LABCRAT<RY SNf>LE LOO 

srffl.E IEISfT <KB.NET) tEISHT (6RANS DRY) MJ DESCRIPTI~ D.ASS 
t«J. = :::z-====== -=== = =•==-:, == • 

N. I. CCH: Cl.AST ttATRIX 
=--= .. 

TABLE +10 TAfl.E TAB.£ K.I. CIK. IQ If), CALC SIZE X S/U SD ST CY al.~ 
Sfl.JT DiIPS FEED CCH: LI6HTS TOTAL HA6 KA6 V.6. PPB === 

VJS 6R 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 

111..D a.ASSIFICATl(I( 

Yllla.E fll.D FIOt StWCJJE TABI.£ AN> PAtffIH& 
J«NIER(FfMJNS 

ABBRAllED IRRE6l1.M DELICATE to CALC V.6. 
SNfll£ • PAtl£I) ===- ---= ==---= ttA6 ASSAY 

Y/N DIAt£TER THICICNESS T P T P T P TOTAL 6ltS PPB REl1MKS 

18847 N Ml VISIBLE 611.D 
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-l i 
-i I 
"1 I 
~ !:i ?t£;

·BA I ,t:;Y1 (55.o-56.0l SANDY TILL; transition, gray
1r8 8 ·47:+;01------i :·< >~ undy U ll w/ 11 clash,: .....,.. ::< ____;;________________________ 

~18848:i ! ···, :=< ! (56,0-56,5) GRAVELLY TILL?; RAINY LOBE• soae 
=::.----"------'\:""=<_>_'~:•<=-:=._;<:clay slough; pebs granitic &&fie IIIV-As. 

65 (56.5-62.5) BEDROCI<; GRANITIC l'IISMATITE; liy
bt transition to scni1tose; ~ c:l ■ar llhit1
I Minor eink qu1rt:z; 20i feldspar Colag Ir 

-i orthol i 2Qj lific: 11ner1l1 - uphibol11
70 tract sulfide. -..J 
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SA~ □L~ DH SAl".Plc STD 3 FORTY ~EGAL COUNTY DRIFT ASSAY GOLD WT (Q) WT (g) WT (g) WT (g) WT(g) Wi (gi ,iT 'I, -.T '/. WT :I. RE,'iARKS Appendix 8-28C. 
NU:i!BER NUi'IBER H,E~VAL DESC TYPE FTG G:tA:1-45 hJ'l!C FE~D +l◊FEED NON~AG MAG -63u~ -63FEED -63ufti +:O SAND 

rn__18847 :oso2 56-57.5 1. 5 A L NW-NW 36 59 23 K RL. SANDY GVL. 55-57.5 o.o 12800.0 2900.0 ~8.1 :o. 5 -1. 0 -1. 0 -I 23 -L 

18848 10902 57.5-62.5 5. AL NW-NW 36 69 23 ,'\ BEo.qocK -!.O -l. 0 -1. 0 -1. 0 -1.0 -1. 0 -1. 0 -1 -1 -1 

NONl'IAGNE,:C ~EAVY MINERAL CLli'<CENT~ATE (PPIY1l 

"~SAMPLE AU NA Lc:. c~ MN FE co NI cu ZN ZN2 AS Si: :110 AG AG2 5,'li SB BA LA t-!F iA PB BI Trl IJ :.IT ASSAY 
NUMBER ;JPB 'j. "' g/kg WEIGHT 

<18847 120 -0.57 1080 330 818 27.00 L70 98 ~55 300 84 79 -10 -7 0.2 -14 -410 -0. 2 -210 591 170 16 110 25 0 230.0 35.0 . 13.15 

MAGNETIC ~EAVY MI~ERAL CONCENTRATE (PDM) 

SAIIIPLE !'iGO iI02 CR NI cu ZN SE 1'10 AG PB WT 
NL"'BE~ 'I, '/, g/kg 
18847 0.326 2.93 677 56 32 243 -5 -I -0.5 260 o.8 

BED~OCK ANALYSIS PPM) 

,..__ ,.HSA.11:JL~ AL SB AS BA BR CD CE cs CR CD EU HF IR FE LA LU f!IO til RB SM SC 0::1:. AGR NA -:-A TE TB SN w u YB Z'-<R ZR 
NUi"BER JPS 'I, 'I, 

: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 11. 00 7.0 -5 -2 2. 75 o. 5 -:o 1.0 :o. 0 -100 13 2.4 -2 -:.00 330 

BED~OCK ANALYSIS (JPftii CDNTIM£D 

SAMPLE cu PB z~ :itN AG SNi1 LI BE CO2 NA MG AL SI02 s CL K CA FED "(!'.l s~ ~B :-t.OR BA, TAR BI LOI FE 
~UMB~R 'I, 'I, '/," " 18848 4 4 66 320 -0.! 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 -~O_B_-~1~10~0~6;.._____ 

Drilling Completion Date __8~/6_/~8_7_____ 

LOCATION (see map at right) 

S-T-R NW¼-SE!-9-68N-24W 

County Koochiching 

Quadrangle Ericsburg N.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation __1_1_5_8_f_t_._______ 

Total Depth -~5~1___;,,f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 1113 ft. 

Drilling Method __A_i_r_R_o_t_a_r_y"-------

Sample Diameter __6_in~c~h..c..-________ 

Sample Collection 
Method Slurry: Splitter & Buckets 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-8 Organic Sediments 
8-39 Des Moines Lobe 

Gl. Drift 
39-45 Rainy Lobe 

Gl. Drift E,F A,B,C B = As 
45-51 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: Schist-Rich Migmatite 

Thin Section Description: 

j _- ... 
... I - ·-
-1 - • 

- 1-- -
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OVERBI.RDEH DRILLit,G ttANAGa£NT Ll"ITED LASmATmY SAtflE LOO 

SNRE IElllfT (IC&. NET> !EIGHT (~ DRY> ftJ DESCRIPTIOO 
ti). ---= ==-===::=: ========• z=:= 

tt. I. ca«: a.AST ~TRIX 
-=== = 

TAllE +10 TAil.£ TAIU tof NJ. CALC SIZE X S/U SD ST CY lll.M"· J. C<K. 
SPLIT DiIPS FEED CCN: LIGHTS TOTAL tlA6 NAG Y.6. PPB = ~ 

VIS GR LS OT SD CY 

18851 9.7 4.2 S.5 65.2 4V.i '11,b 14,5 8.1 0 NA p 10 90 NA NA u y y y B B TILL 
1!3852 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 

6ClD a.ASSIFICATIClt 

YISIIU ax.D FIDt SHAKJNS TABI.£ AND PAN4IN6 
M.tlBER <F &RAINS 

ABBRADED IRRE611.AR DELICATE tcH CALC Y,6. 
SAtFtE I PNfED ===- ======= ==.., NAG ASSAY 

YIN DIN£TER THiao£SS T P T P T P TOTAL 6"S PPB RaWKS 

18851 N NO VISIBLE GCI.D 

18852 N NO VISIBLE 1W) 
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FiattmE SUMARY LOO OB-11006, AIR ROTARY 

r IN tflN lllG lflC JC IN -63 MIC~ J[ IN JIIAG FRAC -63 tf)N~ ~ OB-11006 
NON MAG -63 

'"200 "600 ~ '"100 '"10 '"500 A100 ASO() A20 AlOO '"10 '"2 AE 
At Cu Sb Ni Mo Ni lllo (FEETl LlTia.OSIC OESCRIPTIN ~DIOR REl'IARKS 

1--•·-:---r•----, I , , • •·--·---- ------ ·------- ------ ·------ ------ -···---- ------ ·------ ._ _____ ._ ____ _ --~~- '---~~- L ~!~!- I ~!~!- [~~~!-; -::i 
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:"!ASTER FILE 

'\ 'f. ' r 'f. Appendix 8-29C.~.,.i:._~ :..-. 5Nt•~\-~ ~· •. G =uR~'! --~~L CDLNTY D~IFT ASSAY GOLD WT (g) WT (g) Wi (g) WT (g) WT(gl wT (g) wT 1, ;..T .. , 1E.''IARKS 
'4Lil!SE, \lll!Bfl : , ~:: ,vi,;.._ DESC TYPE FTG GRAINS rlMC rEED +lOFEED NONMAG MAG -ti3uM -&JFEED -63u~ +:O SAt;D 
:~.35: ::,\'6 3-,-++ 5. A L M,j-s:: g 68 2'+ K RL. SANDY GVL. TILL 39-44 o.o 9700.0 4200.0 14.5 8.1 19.0 2362.0 I 43 56 
:5852 : :.'1.:6 H-+6 ' il ~ ,.i-SE 9 &8 24 K RL. SANDY GVL. iILL 44-46 o.o 10400.0 2400.0 36.8 :o.4 72.5 2284.0 3 23 74 
:&.~3 : :.).'6 +6-~: 5. ...' ~ ,'A,j-St: 9 ss 24 '\ BED~OCK -1. 0 -:. 0 -:.o -1. 0 -LO :00.3 2351.0 4 

NONMAGNETIC ~EAVY ~INERAL CONCENTRATE !PPl'!l 

~~

~.•JL:: :... 'iA --- L ., 'IN rE co NI cu ZN Z~2 AS SE ~ AG A62 SN SB BA LA Hr TA w PB BI T:-i J i,iT ASSAY 
lil:--fiE, J;)B '.\ g/~.g wEIGr-T 
:s.ss: ~ --0. 3'+ :+,1.1 :+40 10'+4 25.00 230 130 166 -200 22 105 -10 -6 -0.2 -11 -200 0. 9 3.:,0 210 84 9 140 18 0 32.8 l3.0 11.lii 
:3852 :20 -0.35 520 330 1134 2&.00 260 340 194 -200 49 30 -10 -5 0.2 -11 -200 0.5 -100 330 79 '3 57 20 0 52.B 13.0 4 28.28 

'!A&lol::~ : : -.3,'IJ'V ~INf~AL CCM:ENTRATE (QPf!ll 

... ,.,.:is,.;,,,JLE 'll&'J '.ui... c~ \I Cu ZN SE Ill □ AG PB WT 
\\.:~Bi:~ :i. 'f. g/kg 
:8852 0.601 5.54 :755 2~0 98 370 -5 3 -0.5 244 1. 0 

-&3uJI! ANALYSIS (PPM) 

SA:'IIPLE ~ 'J c~ ~ FE co \I cu ZN AS SE fl! □ AG CD SN SB TE PB BI u WT
"' \L:WBER ~J2 " g/kg 

:885: 99 73 690 3. 76 15 5"9 45 67 -5 10 1 -0.5 -1 -:o -5 -10 13 11 5 -:o 8.0 
18852 -· 67 57 596 2.88 15 45 41 45 -5 -5 -1 -0.5 -1 -10 -5 -!O -iO -5 -2 -10 31.7 

~:8853 -1 64 69 :257 3. 78 31 ill 123 63 -5 3 -0.5 -1 -10 -5 -10 -i.O 15 3 -10 42. 7,J 

BEDROCK A'.\IALYSIS (PP!'!) 

SAMPLE BA BR cq s;-r, ,-- c.A j z, 
~MBER OiJB ~ 

Ali SB AS CD CE cs co EU HF IR FE LA LU MO NI RB SC o:. AG1 'A TE: TB TH SN w YB ZNR 

118853 -2 -o.:. -0.5 460 6.2 -5 59.0 2.8 230 30 -1 4 -50 5.0 " 30 -0.2 -l 93 64 5.50 17.0 -5 -2 2.6& 0.6 -10 0.7 5. 3 -100 -1 .... -2 -100 250 

BEDROCK ANA:.YSIS (PPflll CONTINUED 

SAl'PU: cu PB Z!'. !!!N AG SN:i _r BE CO2 r-.A :i:G AL SI02 s c:. K CA FED N!R SR NB MO~ BAR TA~ BI LOI FE 
!'ti,"BER " " " " " 18853 41 4 B2 :so -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-J0A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-11102 

Drilling Completion Date __8~/4..;..:_/8~7;.._____ 

LOCATION (see map at right) 

S-T-R NE!-SWi-36-68N-23W 

County Koochiching 

Quadrangle Ray S.W. 7.5 

Regional Survey Area Littlefork 

HOLE PARAMETERS 

Surface Elevation __1_2_13_f_t_._______ 

Total Depth __4_3_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 1176 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 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-15 Soil & Organic Seds. 
15-35 Des Moines Lobe 

Gl. Drift 
35-37 Rainy Lobe 

Gl. Drift E,F A,B,C B Cu 
37-43 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: Granite-Rich Migmatite 

Thin Section Description: 

124 

HEAVY MINERAL CONCENTRATE REPORT 

OVERfllEDEH DRILLH6 t1AHA9:J£NT LiltITED l..AlmATOOY SAtRE Lili 

SAIRE IEIEHT (KS.WET) tEI~T (61W1S DRY) NJ DESCRIPTICl4 rtASS 
NJ. --- - .,;:a;;:: ==== I -===:==::a~ ,.az z-rzr:r -==== 

11. I. C!H: CLAST WlmIX 
= -

TABLE +10 TAIU TABLE 11. I. cooc. N(li t«}, C/lLC SIZE l S/U SD ST CY CCX.CR 
5fl. IT CHIPS FEED C!H: LIGHTS TOTAL MAS NM V.6. PPB ===: 

VIS M LS OT SD CY 

y18849 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 B B TILL 

6CI.D a.ASSIFir.ATIIJt 

VlSill.E 6W> FRIJt !iWCih6 TABLE AND PAN4Uli 
NJ1BER CF mAIHS 

ABBRADED IRflElllAR DELICATE flW CAI.C V.6. 
.5Nf1.E I PNfED ===== === === 11A6 ASSAY 

YIN D1At£TER THIOCNESS T P T P T P TOTAL 6"S PPB REl1MKS 

849 N NO VISIBLE SOLD 



FiaDNOTE SlJUIIARY LOG 08-11102, AIR ROTARY 
08-11102IN l'llN ll!A6 lf!C JC IN -63 ~ICRON 

I ~D
GRAINSLAto Ato s~ ~~ Asg~o A!~ At~ ~i~o Aig A~ ~l~ A~~i (FEED_ INDICATORS LITHOLOGY LITHOLOGIC DESC~IPiIONS ~DIOR REMARKS Appendix 8-298.-----••-• -••-----••-•-•--•- •--•-..--•--••-••-•••-•--M••--••------•-1---•-------- ' 

' ----- ------ ·------. ----- i..----- -·-----.. -----·.. ··----- ------: -----. -----. ----- ~----- ---·--- --··--- ·------------------------------------: ' -------. -----·-: ----- ··•-·-·--- ·-·-·----- -·---·-··· .. ,_____ . ----·-: ·---·-·· _,.. _____ ·-·----- ,..... _____ ------ .. --·--- ··---····- (0,0-15.0l POOR SAMPLE RECOVERY; soil and _____..______________________________________, ::::. organic sediments. 
• • - • . • • • ' • : : -; -· -- ...., ___ --·- -- -- ...... -- ·--

•.. - ... --·--· .. - .. ,.. _, ..... ·- ..... -·- ._ .. ·•-····" •.. ~- ,., __ ,, - ._ ·- -··· -· - ------- ..... ··--····--- - .........__ .,,,---·--• __,,., ___ ., .., __ ..,_ ··········-- '-···--·"•·· 

1.:J---·••••- ____ ,.. __ !-----I-----------
•-----.-·---- y-----: -----. ----- ------ ------..., __ •___ lo.-----,------------:-----~------ ____ ..._:--·---------,______ .. --·------·---
·-·------ i-·-·--·-- ·-------- ···-- --- '----·-- ··----- ------ ·------ ------. -·---- .., _____ :,. _____ ' __., ____ ' -·---- -------; --~---' ·---·-·- ---·--- ------ t 

....... --·· .------ :··----,-- ,---,------ ., ______,., . --- -- ,,. _____ ,--·---- r·.. ---- .------·- ----··- .-------. ------. ----- :·-----. ----·-· ' ··---- ,______ ----·----
·---~- ' ' i"'lO .:( N ,E;_~~:--'S: }: -;~ 

,.. ,... --- - ··----·- :.. __ ,.. __ ;,. _____ :~ ................ ; _ .......... _ !..... ___ ,.. :.. __ _. __ ! _____,. i., _____ ~--.. ---; .. --·-- ;.. ____ ... ;_______ . _.,. ___ : ...... ___ :,_____,._ •.; ·---- :.. _... ___ : ----···. 
..-::• .•,•.,'.I 

------ __ ,,. ___ ------ ------ ---·--- .,._,____ 1__ ... ___ .. _____ ------ ------- ____ .,._ ------ !------ • ----- • ----- ,., ______ i ----- ·------ ,,. _____ i_____ ,,.·.. _____ .,,. __ ,,. __ ----··--: ----- :.. _____ ... _____ .. ----- .__ .., ___ ~------ :., ___ ,_ ... '.., _____ ' ---·-- :- ... --- ~- ..·---- ·,. ______ ' ----- ------- ,.. _____ ------- ...., __ ..,_' 
__ 
-,

; 
··•. ··•:::: .-•::::. ~ --------------------------:
.•. )·· _.-:.--; (15.0-23.0l CLAYEY TILL; OXIDIZED; buff

' ' ' 
, ... _., ____ +.--•··--·.. ------ ------' ----- L.,_____ ---- .... -. ----- :.. ... ---- ___ , -- • ----- ... ,_____ ---·-·--. --·--- ·------- ------- ------. ----- ,_,___ ,,._. ··--·--- ;.-:::· .--:,_- < .-·! color1 w/11ore sand_ than_ usual and gnls; 

, I :..: ,:__:·<··:I var1e,y of peo lltt1olog1es. 
..... -."-- __ ,.. _ ... , .. __,. __ ,_______ ,.. --·.. ·--·- --·---- !"'- ....... - ... ________,. __ ,...... - -r-----·-· -·-·---- ,------- ------ ···-----' -·- --·- ------ .··----- - ...... - ... - .. ,.. ____ _ '"~:--·~"'.~!':·' 

--,' -----------·----- I.. ?<f(23,0-27.0l CLAYEY TILL; UN □ XIDIZcti; still ' --···--- ....... - ... -- .---·---- .---·-----· ... ---···- -- ... - ... -. ·----- ~----·.. -- •. ,,. __ ,__ -----·- ---·--·- .. ___ ..___ .. ----- ..... ___ ,.. ::=j,;,<~~;'::f sandy; transition of ox 20-23. 
:_ ··-···-··'-:. ·-·---·· 

:-- - -· ... ·- ..... ---...... :.. -- .. - - ..... -· -- ....... •.. - ... -· ......... - ... - ...... -· -- - ....... -- - - ._ ·• --· .... - ..... -- -· - ---·- ·•• - --·- -• -- ...... --...... ----...... -........ --· -......... -... 
·· · ••. ·-; (27,0-33.0l Ci.AV; UNOXIDIZED; l;k;-;;i;;t-,--: 

•---••-• ••- .. ,.. _,_ r•••---- •--•---,..•-• ·•---•.. -• ----·--•. ·-•.. -~,...... , ... ____..................,.------I-••---,..... -.--- .... ,.. ,_ ..,_ ••--•--- ·••----•'" •··---·-·'"- .--•---- --•••--- ----•--• ••-•--, ..,_ 

:--~-~:·"'·=:"-v_s_i_lt_y_&_oc_c_pe_os_.______-•.. ···-- .-·••--·••-· ··-- -..... ·-·--·- - -.--· ......., ··-·-···-- ___ .., ... - --·---- :··--· ...·-- .- ..·-·-•- ! • • ' 

(33. 0-35. Ol CLAYEY TILL; UNOXIDIZED; v 
-3--,}H~I ~ ~a!' -;;\•.:.r;t\: g=~~t~~; (~fb~l~r~ni:ht~/gramte .b· • t :: :::1:::•===E::rP,!,cL3~5-~39l I::::If::::, . ::::: ii:::::11:::f::::'f:::ir:: i !J. 8 8 4'9,, :.~.. ,...::.t--=1---·--...,.;·,·-:,:.·~---------------------:/!::::, , ·-- ~-----, ---- , --- 11:::_•r--= -- I'----~----, ---- ,m::::. .----- r--- --- ~--- ,-..---· 1,.__· ---- ~----; '==:.=======--==:::_____; >:: ,: (35.0-37,0l GRAVELLY SANDY TILL; ' 
-; ::-::, UNOXIDIZED; RAINY LOSE; pebble-rich, Nlainor 

.__. ls peb/gnl content. : 
··----------------------------------,(37,0-43,0l BEDROCK; GRANITE-RICH MIG/l!ATITEi

37-40 K-soar aounoant; 40-43 uf1cs aDundani, .t===== ;===== '.::=== [===== '.== === ;=====b:: b:: [===== '-====: [::=::b:=t=====c-= :~--= ~===== :===== :== === :=~~-~=-=' ,___________ -------------------; 
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Apperdlx 8-30C.(g) •'TSAMPLE Di- SAMPLE STD Gc □ RTY LEGAL COLI\JTY DRiFT ASSAY GOLD WT (g) WT w, (g) WT (gl WT(~) WT (g) WT,:. wT ,:. WT ,:. REMARKS 
:,U/IIBER '<Llfl'BER INTERVAL DESC TYPE FTG GRAit\S HMC FEED +:OFEED NONMAG i'IAG -63u,"1 -63FEED -63u"1 +10 SAND 
~8849 ~1102 35-38 3. A~ NE-SW 36 68 23 K RL. SANDY GVL. TILL 35-38 0.0 8100.0 1300.0 9.8 4.8 39.3 2203.0 ..:i 16 82 
18850 ~1102 38-43 J, A~ NE-S~ 36 68 23 ~ BEDROCK -1.0 -1.0 -1. 0 -1.0 -1.0 -:.o -1. 0 -1 -l -1 

NONMAGNETIC hEAVY MI~ERA~ CONCENT~ATE (PP!'ril 

,.SAlt.P~~ AU NA CE CR ~N FE co NI cu ZN ZN2 AS SE ~ AG AG2 SN SB BA LA HF TA PB B: T'.-! u WT ASSAY 
NUMBER OPB ,:. g/kg WEIGHT 

1 .-,16849 72 -0.92 2110 530 1050 24.00 260 -83 450 -200 50 44 -31 -11 0.6 -17 -550 1.0 -290 1200 22'3 -~ 544 50 0 520.0 37.0 1 7.66 

MP.GNET!C ~EAVY MINERAL CONCE~TRATE (PPM) 

SAJ!IP...E ~GO TI02 Ci< NI cu ZN SE MO AG PB WT 
NL~BE~ ,:. ,:. g/kg 
1884'3 0.286 l. 91 1032 :14 100 238 -5 2 -0.5 264 0.6 

-63uM A~ll.YSIS (;Ji)llj) 

SA,tPL.E AU V c~ 1't!N FE co I\: cu ZN AS SE tt.0 AG CD SN Sil .- w PB BI u wT 
NL.:MBER PPB :x. g/kg 
11334g 7 40 3: 384 :. 97 7 1'3 31 31 -5 -5 -I -0.5 -1 -10 -5 -10 15 7 5 -10 17.8 

BED~OCK ANALYSIS (PPJ'lll 

SAM9LE AU SB AS BA 8~ CD CE cs CR co EU HF IR FE LA ;_LJ JIIO NI RB s~ SC SE AGR NA TA E TB T-1 s~ w u YB Z·\iR B 
NU/l!BER PPB ,:. ,:. 
18850 -2 -0.1 -0.5 1400 -2.0 -5 7S.O 1.1 180 7 -1 4 -50 1. 7 37 -0.2 21 95 5.40 3.9 -5 -2 2.86 -0.5 -10 -0.5 12.0 -:00 4 1. 0 -2 -100 -200 

BEDROCK ANALYSIS (PPi"il CO!\TINi.iED 

-i::r,SA/1\~LE cu PB ZN MN AG SNR LI BE CO2 ii.A ~G AL SI02 s CL. K CA r _.., NIR SR l'vB MOR BAR TAR BI !..O: FE 
NUMBER ,:. ,:. ,:. ,:. ,:. 
18850 16 4 45 :40 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (l 0 0 0 
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Appendix 8-31A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-202 

Drilling Completion Date 12/13/85 

LOCATION (see map at right) 

S-T-R SEz-SW!-16-63N-23W 

County Koochiching 

Quadrangle __D_e_e_r_L_a_k_e_N_._E_._7_._5______ 

Regional Survey Area __o_r_r_________ 

HOLE PARAMETERS 

Surface Elevation 1338 ft. 

Total Depth 128 ft. 

Elevation, Top of 
Precambrian Bedrock 1215 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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-69.5 Des Moines Lobe G A,B,C 
Gl. Drift 

69.5-123 Rainy Lobe G A,B,C A Au,W 
Gl. Drift B = Au,Cr 

123-128 Bedrock G,H I C = Ag,Zn 

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: Dacite Crystal Tuff 

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. 

#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 ernbayed unit-quartz crystals and 
less abundant 1 mm blocky plagioclase crystals in a fine-grained quartzofeldspathic 
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 lN APPENDIX) 

OVfRSlllDEH llRILLltfl IWWlEl£NT LINlTED LABOOATOOY SfH'LE LOO 

SNf't.E IEIGHT IKS.h£TI NE IGfT !SRAHS DRYI /lAJ DESCRIP Tl CW Cl.ASS 
ICI. 

N. I. CO£ CLAST MTR!r 
===z:::::::-:: =-=-:=m:::::m.::a 

TAil£ +10 TAil£ TABLE N, I, COC, ta, Ill. CALC SIZE S/U SO ST CY In.(¥! 
51'\.IT D!IPS FEED CIJC LIGHTS TOTAL W.S tWi Y.6. PPB = 

VIS !ill LS OT SD CY 

16801 7.9 0.4 7.5 49.5 45.9. 3.6 2.5. 1.1 0 NA P/C 55 10 3(> 5 5 F y y B B ~o 
-il04Cf 12.l 0.6 11.7 90.5 86.5 4.0 2. 9 LI 0 NA p 60 10 20 10 S F y y & B SANfl 
-81bCP 11,9 1.6 10.3 166.9 132.4 34. 5 27. 3 7.2 I 587 p 75 10 10 5 u y y y B B TILL 
-BlSCP 26.0 5.4 20.6 201.0 184.3 16. 7 11.2 5.5 6 628 c,p· 50 50 NA TR u y y y B B TILL 
-820CP 19.2 4.3 14.9 119.9 75.5 44.4 34.3 10. 1 0 NA P/C 60 40 NA NA u y y y B B TILL 
-822CP 29. 7 5.1 24.6 208.1 157.0 51.1 39.1 12.0 2 207 P/C 60 40 NA NA u y y y B B TILL 
-824Cf 29.l 3.7 25.6 218.6 149.3 69.3 51.3 18.0 I 56 P/C 60 40 NA NA u y y y B B TILL 

-825 7.9 1.5 6.4 90.4 66.9 23.5 19. 3 4.2 () NA P/C 6(1 40 NA NA u y y y B & TILL 
-826 12.8 1. 7 11. 1 185.4 157.2 28.2 22.5 5.7 l 219 P/C 65 35 11A NA u y y y & B TILL 

611.D l1ASS IFICATI Ill 

YISIILE lnD FROt SIW::Ull TABLE AND PIWIHll 
IUIBEII IF 6RAINS 

ABBRADED IRRESU.AR 00..ICATE IOl CALC V.6. 
5M'l.E I PANED ===a: ===---== ==== tWi ASSAY 

Y/N DIMTER Tl!IOOESS T p T p T P TOTAL 00 ffB RElWlKS 

16801 N NO VISIBLE 00..D 

-804 N NO VISIBLE GOLD 

-816 H 150 X 300 42 C 

TOTAL 27.3 587 

-818 y 50 X 75 13 C l I EST: 'Z/. PYRITE 
75 X 100 18 C 2 3 
75 X 150 22 C I 

100 X 100 20 C l 

TOT~ 6 11.2 628 

-820 N NO VISIBLE llOLD 

-822 N 50 X 75 l3 C 
150 X 200 34 C 

TOTAL 2 39. ! 207 

-824 N 100 X 150 25 C 

TOTAL I 51.3 56 

-825 N NO VISIBLE SOLD 

-82b N 100 X 20<) 29 C
127 

TOTAL 22.5 219 
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; ___ ,, ___ ·--·.. --··· ---·--- .------· -----·-. ----- ,.., _____ ---·----. ----- _.. _____ ; ----- !'""----·- ~ -----: ----·- !______ :------ !------ :-----·•-: ----- .--·----; 

. . 
-----••- I-··· -····- .- - ····•···- ' •• ··-··· - :- .• - .••• - ••.• -· -- ... I" -- ---· . . : . : r· . - :' . ' . .-·---·-- ·-----·... .,. ______ ,..,____...... ------- ·----- ,------ ,----- ------ ------- .--·---- .. _____ .,.! • ' • ! - , - - ..:- -- r -- , - - 1 ---- --•-· '--·---·--- - ------ __, ______ --····---·: ------ ____ .,__ ·-----·--I----·-, -----·~; ---·--. _______.,. i _______,. 

fr,- ..~-<;~ (86,0-86,5) Silty, pebbly, coarH Hnd, 

v··:::-:/>\~:J-_______ ------:J.1.682011101':J(I --::J I -- ~ .:::':: .. >':i (86, 5-104, Ol Sandy till, dark pebbles 
-I I r\ ::i; \:J granitic 1rw;t gn1i11ic cobblts, rocky L.1°" 
-l i r:,:-.-::-.:.,:=•....c: ,,.':~ 921 , pegut 1tic cobbla at 97', sand contant

::iS ~+.---1-------r.: :'-.•·~~-·:,'." increases at 98'. 

;}6 8 2 2 :, j~ ~l'.?I:.. :.~.-~:~:;
•1 rlrl·•-1 -- • T • 

--- ~ UI~ii~}J--------------------l 
1 ,-,c· ___ i : • •. ~--·:·1 (104, 0-105. 5> Fine to coarse sand, trace l 
J.. 1- _1 ! ,-~...~-~-- :,! gravel, fining upward SIQutnce,1•-1 :

!li· ·, ., ....: :.,--------·'-------------, 
-
--4 

:-:···;--:::/.>',):J (105,0-118.~l Loall}' saf)d till, pebble ! 
.1_ _ l!:. ,6. :B 2 4ii iIJ t·: <.,•~~--} cont~nt varies fr011 slight ~o abundant, ,1 

_J.U-:; i 5::=:::i~~~) ~rtr:tes and dark •ta11orph1cs, sand seaat at l 
:1 l v •.n ••••• :tt--------------------------. 
__,__________,_._,: ::::··~~-=~<= (118,5-119,5) Coarse sand, clean, l 

11S·l.!-.~82'!5li :}fu~j ,1( ·1··1 .,..: ::i- ·--------- ---: 
'""'. f.,:··:-:-::/): 11~:) (119.5-123.0l Sandy tilll 11ith so,ae 111bbln 
----.-----1·: <..·:<-.~~ and cobbles, rocky below 221 ; .12?-123 
--,__........,\ I:!:.:::::-, --- ·" BOULDER, Lam~roph'fl"i (?) . w/lhoh te phenos Ir 

1,,.,-.1:l6826i\ l1i · · ·_·_·;rel Quartz r1cht' lsee thin section 
..L.::..u ---:1 ' -- '7.··•-••.:::i -~:·. :1 description by • S. BOERBOOM) • 

.--'-,-,,.--,-:,,....,..-------1.. '.··---···'.(-::-\·/1 
i_::ii~l~3~:B~-··~~~~8!:".·:_i-,1---:·'":""··::.,:z...:::..:...::. 

I::-=· --------- -----: 
~'_:~::;i¼.,,3861!2.~: ! ::-. :=<: (123,0-128,0) Bedrocki DACITE CRYSTALL TUFF, 

! >: ;... 1 wiles~ t~an 1~ sulfidesi (see thin section 
------'-----'-!__:,::_---'::-::' description by T. S. B01:.RBOOM). , 

------------------------------------. 
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Appendix 8-31C. 
SAM.J...2 DH SA,ll~Lc COUNTY DR:FT ASSAY GOLD WT (gl WT (gl ~T (gl w7 (gl wT(~l ~T (g) WT i WT i ~T i 
:',jLli":B::i ~U,11BER i)ITERVAL DESC TYPE FTG G~INS liY:C F~ED +lOF==D NOtliMAG 'lfAG -53u:,! -63F::::D -531.1:'lf +:O 5qNI) 

:680l 202 4-S 5. SO SE-S.i 15 63 23 K DI'!!.. CLAYEY 7:LL.. 4-9 o. 0 7900. 0 400. 0 2. 5 1. 1 22. 6 724. 0 3 5 S2 
15802 202 s-:ii 5. S C 52-Si. :5 53 23 ;{ Di'lL. C:..AYE·f T:Li.. -1.0 -:.o -1.0 -1.0 -1.0 22.0 731.0 3 -1 -1 

:5oO::. 202 :4-lg 5. SO 52-S~ .S 63 23 K Di"L CLP!YEY "'.";: ... ;_ -1.0 -1,;) -:. 0 -1.0 -l.O 22.: 456.0 5 -j 

:9-23 4. S C S~-E .. :6 53 23 :( D,11L. :-_AVEY T: __ 14-23 O. 0 123CO. 0 soo.o 2. '3 L 1 22.0 34:.0 6 89 
~6505 202 23-28 5. SQ SE-5~ :6 53 23 K -:.o -1.0 -:. I) -1. 0 -1.0 -:.o -LO 

16806 202 28-33 5. S G SE-S~ !6 63 23 K D,V-L CLAY::Y r:L_ -1.0 -:.o -:. 0 -1. 0 -:.o -1.0 -:. 0 -! -: 
:6807 ·202 33-38 5. SO 52-Sw :6 63 23 K DML. CLA~Y "71..L -1.0 -~.o -1. 0 -1. 0 -1.0 -1.0 -1. 0 -1 -l 

:6808 202 38-42.5 4.5 so s~-s~ 15 63 23 ~ D~L. CLAYEY Ti U. -1.0 -l.0 -1.0 -1.0 -:.o 24.2 449.0 5 
:6809 2C2 42.5-47.5 5. SQ SE-S~ "6 63 23 K D~.L. CLAYEY -:LL -~.0 <.0 -:.o -1. 0 -1.0 22. 8 537.0 4 

:53:0 2C2 47.5-50.5 3. 3 ~ SE-Sw :6 63 23 K Di'IL. ::..AYEY ,: _L. -1.0 -:.o -1.0 -:. 0 -l.0 -:.o -:. 0 -1 

:sa:: 202 50.5-55.5 5. S O SE-Sir, :5 53 23 K D~L. CLAYEY T:L:.. -:.o -:.o -i. 0 -1.0 -:. i) 27.3 4:a.o 7 
55.5-S0.5 5. SO SE-SA lo o3 23 { D:itL. C:..AYEY 7IL_ -:.o -:.o -:. 0 -:. 0 -1.0 -:. 0 

:50:3 202 60.5-06 5.5 5 Q SE-5-. :6 63 23 !\ D\\\:... CLAYEY 'i'...L -:.. 0 -1. 0 -:. I) 9:8.0 4 
:384(;R 2C2 60.5-60 5.5 s c s:-s~ 10 03 23 ~ D~L. C~AY~Y :::.~ -:.o -:.o -:.o -1. c, -1.0 .: 

66-70 4. SJ SE-E,.. :b E:3 23 K D~~- ::_AYCY ~: ...L -:.o -:.o -:.;) -:.o 4 
:;2:5 2-)2 70-73 L S,'.i,JY a:.. ,.... -_ -1.0 -:.o -!. 0 -1.0 -:.o 
:53:5 202 73-75 J. S O SC-Sh :6 C3 23 '.{ ~L. SANLY :;v'.... 70-76 LO L9GO.O :500.0 27.3 7 ::, 25.3 
::8: 7 2!::2 7S-8: 5. S C SE-S, : 5 s,; 23 :< q:.., s;:r,i}Y 3;/_. -:. 0 -:. 0 -:.0 -1. 0 -!.(; 2 
:Eb:71 2GC. 7::-a: 5.0 SJ SE-2,; :S S3 23 K RL. SA!\DY 3'~:.. 0 0 0 0 C i) 

:S8~8 2(:2 :3:-as s. so s::-s~ 1s 63 23 K 75-65 6.0 25000.0 5400.0 :1. 2 5.5 42.0 77 
2G2 Ef-3: 5. S G SE-5\,, :S 53 23 :'. R:.. s;:;:..DY 3V.... -:..o -:.o -1.0 -1. 0 
2C2 ·j:-·34 3. S G 52-5..i :5 53 23 :-; ~-- SA;\:DY sv~. 0.0 19200.0 4300.0 34.3 :o. : c.:: 73 
2G2 54-SS 63 23 ~ rl:... SANDY 3V'.... -:.o -l.O -:.O -:. 0 28.3 :2S5.0 

:0822 E02 9'3-:04 5. SO 52-S~ i6 63 23 K ~:.. SA!'liilY ::;V'..., 94-l04 2. 0 2'37CO. 0 5100. 0 :2.G 47.4 '305.0 5 17 7'.c 
r,:6822R 202 '3S-:04 5.0 SO SE-S~ 16 63 23 K RL. SA!\DY GVc., 0 0 V 0 (I 0 0 0 

,5323 202 5. SC SE-S~ 15 63 23 :-< ~·... SANDY G\/:_. -:. 0 -:. 0 -1. 0 -:.o 29.;; :272.0 2 
!5824 S. SO SE-s~ :5 63 23 , ',..:,,__ i,0 29300.0 3700.0 s:.3 :6.0 79.2 :073.0 7 80 
i331':i 2<)2 5. SC 5:-S-i :S S3 ::.3 { ~c.. SA!\DY GVL. -:. 0 -:.o -:. (i 22.e. 2 

--r ~:6825 202 3. SO SE-Sw :E. 63 23 K it.. SANJY GVL. .lL :14-:17 o.o 7900.0 :500.0 :·3. 3 .:o• .: 543.0 7 74 
:sa-26 2c:2 5. SQ S2-SA lo 53 23 K R;.. SA\DY ?N.... U 7-122 1.0 :2800.0 :700,0 22.5 23.5 3 :3 
13858 202 l22 -2.0 5 D SE-S~ 15 63 23 K iJ=BaL::S/BO'.,!...JERS -:. 0 -I.0 -LO -:. 0 -:. 0 
1335'3 2,::2 :2:3-125 2.0 SO SE-S~ :s 63 23 K B::DRGC:< -1. 0 -:.o -:. 0 -:.o -:.o 
:385,:: 202 3. 0 S J SE-S'f\: :5 63 23 ~ BEDRWC.-< -:. 0 

5;;(;:;;_:: ,,FE NI PS 5'.t SB BA " 
li~/B~t g/k~ l'fE1G~7 
:560: 640 C,GE. '393 1000 7600 25.:0 63 24 :50 0 10 -26 12 -0.5 0 40 1. 5 2500 506 350 g :o 83 -2 260.0 27.8 0 c..58 
1580 ➔ 40 0.(;E, 884 '390 7400 27.20 28 52 160 0 -6 -20 tO -o. 5 0 ,0 l, 7 4600 526 300 '3 -10 4':i -2 240.0 0 3.07 

0 :;-:; ,:,c:68~6 :20 ....... :070 670 12000 29.80 92 130 56 :so 0 26 -24 '3 -0.5 0 -10 -0.6 600 629 120 1'3 30 ._..; -2 250.0 28.6 2 19.90 
168:8 700 o. 16 1030 370 16000 25.00 170 170 110 120 0 24 -50 9 -c.s 0 -10 1.8 -1000 497 5~ 11 30 88 -2 300.0 17.0 0 8.61 
:6820 -25 0.21 985 510 :4000 26.:0 55 150 75 150 0 27 -:.2 6 -0.5 0 -10 -0.6 -500 608 83 17 20 51 -2 250.0 22. 7 2 26.40 
16822 410 o. 20 1160 710 13000 29.70 99 14-0 64 1SO 0 26 -10 7 -0.5 0 -10 1.2 500 760 93 :s -10 37 -2 320.0 25. 7 30.30 
:5a2<+ 78 o.:4 1000 590 13000 27.50 BB 130 49 140 0 35 -24 8 -0.5 0 -:o 1.5 '300 684 90 20 37 -2 290.0 27.5 2 39.60 
15525 -30 0.16 675 440 12000 17.40 !00 130 63 150 0 21 -19 7 -0.5 0 -10 1.0 600 325 59 8 10 62 -2 160.0 16.5 2 15.40 
1&826 250 717 4400 12000 19. 00 150 :90 130 :ao 0 35 -:o a -o.5 0 -:o 0.9 -100 256 68 :o -10 40 -2 150. 0 :1. 9 2 17.30 

YiGO 
' 
7!C2 CR NI CU ZN SE ~O AG PB wT 

r,JJ~BErt % % 
:68:6 :.oco 5.30 1200 120 23 450 -1 -1 1.0 30 
168:8 0.930 5.20 910 130 81 410 -1 -1 0.5 22 0.2 
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16620 1. 100 5.30 :100 :20 26 420 -1 0.5 26 0.5 
:E.822 o. 7:0 :. 70 830 140 35 570 _, 3 -(i.5 4 0.4 
16824 0.760 l. 70 1600 1&0 32 430 -l 13 -0.5 6 0.6 
16825 0.630 1. 70 1000 140 20 420 -1 13 -0.5 4 0.5 
16625 0.680 L 70 950 2CO 08 350 _, 3 -0.5 -1 0.4 

• 

,-SAf!:Pi..E V rE CO cu ZN AS SE ~o gs C:J SN SB ,c:. PB BI u WT 
:\U~SB " g/k; 
13840'1 a 57 92 520 3.4 18 38 25 77 5 -1 3 -0.5 -1 5 -1 -1 12 -1 2 28.2 
1384:R -1 52 63 340 2.0 13 21 13 37 2 : -0.5 -1 9 -1 -1 3 9 -1 -1 22.9 
16301 -1 110 2:0 330 4.2 26 68 79 55 2 lO -0.5 -1 -1 7 ~3 -1 32. 2 
:6802 160 87 560 3.3 17 37 24 92 2 2 -0.5 -1 24 -1 3 30.l 
16803 -1 :40 Bl 430 3.2 34 23 85 s 2 -0.5 -1 17 -1 3 48.5 
!580-4 140 &7 4-30 3.1 i.6 36 24 88 2 -0.5 -1 -1 -1 15 -1 3 E.3.8 
:6508 120 77 480 3.0 32 20 80 13 - 2 -0.5 -1 3 53.S 
1580'3 '31 64 450 2. 7 25 15 53 5 - I -0.5 -1 3 -: -1 13 -1 2 42.5 

_,:5a~: :40 98 560 3.5 4: 28 5 2 -0.5 5 -1 10 - 3 55.3 
:58~3 88 86 500 .l,J 3& 24 T~ 5 -. 2 -t). 5 -1 :5 2 35.9 
168:4 64 460 2.9 32 2: 53 5 l -0.5 2 - -1 2 29.2 
:58:5 53 72 350 2. 0 24 :3 36 2 - -: -0.5 -1 2 4·3.0 

EA 98 360 2.0 :3 24 :3 3b 5 -0.5 - .. 2 -1 _, 3 : 7 2 28.0 
lS8:7 60 ·:20 4:0 2.8 :s 33 25 5c 4 -0.5 ·•H 12 - 1 _, 24.5 

0 0 0 0 0 5 -0.5 :o 0 0 V " O.G-· 

BO 370 2.3 :4 26 :7 35 1 -0.5 - -· 7 23.C 
:Hi:S 52 T3 350 2.2 !3 24 :6 37 -1 -0.5 -1 -1 5 10 -. 21. B 
15820 53 69 330 2.1 13 24 :i. 40 -1 l -0.5 -1 -1 -1 2 14 -1 47.3 
:682: 43 62 2SO 1.8 12 :9 1: 33 2 -1 -0.5 -1 5 16 -1 21.8 
:6822 28 46 58 300 1.a 11 1'3 10 30 -i 2 -0.5 -1 -1 3 18 -1 -1 52.3 

0 0 48 0 0.0 0 0 Cl 3: 2 -0.5 -: -: 0 3 0 0 0 0.0 
:sa23 54 62 400 2.2 13 20 12 2 -0.5 3 -. 22.8 
:6a24 49 58 320 1. 8 ~l :9 33 2 -0.5 -1 3 -1 73.8 
16825 52 :;J 370 2.2 13 19 12 35 -1 2 -C.5 i.5 -1 -1 oci.9 
i.5825 64 150 4:0 2. 7 17 43 42 3 -0.5 2 12 -1 26.5 

BA ER CD cs 

" 
:...... "· NI \A ,ri U Yil 

~ 

13858 -9 -0.2 i.4 0 0.0 0 35.0 0.0 250 32 0 2 -50 6.t :5 o.o 0 0 0 o.oo o.o -~ -2 2.60 0.0 0 0.0 l. 7 0 -3 -1.0 0 100 0 
13860 -8 -0.2 -:.o 300 0.0 63.0 0.0 220 B O 10 -50 1.5 33 o.o -i 10 55 o.oo o.o -5 -2 2.20 -8.0 -:o 0.0 2.5 -lO 4 1.a o -100 0 

""'!ISAiv.PLE L..u Pil ZN MN AG SNR BE CO2 .\A ~G AL 5102 S CL BAR TAR s: LOI r~ 
NU~BE~ " " " " " 13858 0 0 0 0 0.0 0 0 0 o. 00 0 0 0,01) 0.0 0.00 0 0 0 0.0 -340 0 0 -3 730 -£.2 0 o.oo 0 
13860 7 30 350 0.5 0 :o 2 o. 71 24000 3800 1.19 75. 7 0.00 -50 15000 12000 1.1 -300 72 17 -3 400 -2.3 -2 1.85 13000 
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Appendix 8-32A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number __OB_-_2_0_4______ 

Drilling Completion Date 12/12/85 

LOCATION (see map at right) 

S-T-R SEt-SE¼-17-63N-22W 

County Koochiching 

Quadrangle Rauch 7.5 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surface Elevation -~1~2~8~9_f_t~•-------

Total Depth 102 ft. 

Elevation, Top of 
Precambrian Bedrock 1194 ft.--~-...,...-------
Drilling Method Rotasonic 

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 

INFOR.'1ATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation 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 Sect ion 
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: 113866 at 96 ft. Hornblende-biotite schist (~etagraywacke) 
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 (O.J 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 
~olcanic, 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 
:oliatior. is visible. (By T. Boerboom, MGS) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGElill IN AP PEHD IX) 

OYERBlrmei OOIU.lifi tWWE'EHT Lil'lllli! L.AfffiATr:P.Y 5tWt.£ LC6 

Sfffl..E IEl6HT (KS.WEil ~![;jT (SRAHS DRYl AU DES:R IPT I0, a.ASS 
~:,::;:rr:::::;:~ = =z:.===== :::::r=::rz=---------===--~-

l'I. I. COC CLAST ~TRIX 
-- -- == 

TA!l..E +10 TAfl.E TAEU 11. I. CO£, N01 I(), CfLC SIZE 7. 5/U SD ST CY W.00 
SPLIT OHPS FEED coc LIGHTS TOTri. KA6 MS V.G. PPB = 

VIS Fil LS OT SD CY 

y y16856CP 12. I 0.6 11. 5 103.0 99.2 3.8 2.7 1.1 (I NA C 30 70 NA liA s 'i & B SAi© 
-862CP 19.9 0,7 19,2 96,9 81.5 15.4 10,9 4.5 0 NA C :o n tlA NA u y y y 8 8 TILL 

-863 8.6 0,7 7.9 6:..8 55.7 8.1 6.2 I. 9 0 NA C 3!) 7(J TR NA u y f y & & TILL 
lb864 8.8 1. 6 7.2 141. S 134.0 7.5 6.3 1,2 0 NA P,C 80 20 NA NA u y y y B B TILL 
-865 9.6 2.2 7.4 137.5 115.8 21. 7 17.B 3.9 2 93 P,C bO 40 NA NA u y y y B ~ TIU. 
-866 7.0 2.5 4.5 92.3 70.7 21.6 18.4 3,2 0 NA P,C 90 10 NA NA u y y y B SY TILL 

6a.D a.ASS IFICATI~ 

VIS Ill.£ lnD FR()1 !iW< Ilf3 TABLE ~ PANWli 
H..tlBER Cf FMih'S 

ABBAADED IR?£6tl.M OCL ICATE tOI CI\.C V. 6. 
SAfA...E I PMED --- --- == l1A6 ASSAY 

Y/H DIMTER THIOO£SS T P T P T P TOTI\. SNS PPB REMRKS 

16856 N NO VISIBLE Gll.D 

-862 H NO VISIBLE SOLD 

-863 N NO VISilU SOLD 

16864 N M'.J VI SUU: SQD 

-865 N SO X 100 15 C 
75 X 100 18 C 

TOTri. 2 17.8 93 

-866 N M'.J VIS I 1U 6CUl 
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QJIIIIARY Cf S. EER LOO Cll-204, r«lTim.IC CORE 

c IN ,o 1Ri 1tC JC IN -6J NICD lC IN IRi F~ l NON NA8 i -6J !G....JAG ~ 

"200 "600 "S "25 "'iOOO "30 "100 "100 "10 "'10 "'300 "10 "'500 ~ "100 "'500 "100 ~ "2 
Al. Cu Sb Mo 81 Al Cu Hi Sb No Z" Ft~ Ni P& Mo Au _g/kg a/kg a/kg 

I --·--- I_ _____ 1______ l----- i ·----' ---- !, _____ t_ _____ ( _____ i______ I -··--' ----- [ _____ [ _____ I··---- i_ _____ c::::--, ----- !______ ! _____ I1.-----L_____ L_____ L_____ L_____ L_____ , _____ L_____ , _____ , _____ L_____ L_____ L_____ L_____ L_____ L_____ L_____ L_____ L_____ L_____ l 
~-----1------ 1 -----1------ L·---- L----- i.----· L ·--- ~-----1------1------1------1------1------ L-----1------ L-----1------, ----- L-----1
r-----r-----~-----r-----l------~-----r-----~-----1------r-----~-----1------L-----1------~-----1------1------~-----~-----1------! 

' . . 
r - -- -- : - --- - ! ---- - r- --- - r---- - r----- ,---- .•. - --- - I"-----· r------ r------ ,------ r--- -- r--- -- ,- ----- r----- r ----- r----- i------ i------ ! 

[~=== .· [ ::::: ::::: f:::::: :::::[::::: ~ :::::[::::: :.:::::::::::[:::::~::::: [::::: [::::: [::::: t::::: i ::::: ~ :::::[::::: [::::::
I • I • I I ' I I I 

L-----~-----L-----L-----L-----i.-----1------~-----L-----1------l------L-----l------1------l------i.-----~-----l------1------1------' 
l------l------1------1------~-----l------1------~-----1------~-----~-----l------~-----L-----l------~-----~-----~-----~-----l------l 
1------ t------ i------1------ r----- • • --- ...--- ---1------ t------1------ r----- --- i------1------1 
,----- i------ -----r----- r------. --- ----- --- r----- i------- r----- r----- --- i------- 1------1 

:::L:::::c:::::c:::::c::::: 
--- L--- -- ----- L----- -----

20 ~ 
-i I 
-1 1-

11.68S61! ~ 
,.,c- _, ! 
«:.J•-· .J 

-l 
-I 

:::n:1 --t 
-j 

I 
-1 

_J 
-:,c --i 

-I 
-t 

._!._t 

-1 
-, 

.:::JO -,
-; 
-l_, 

.::J C"._, ---j 
-i 
-1_, ' 
~50 .... 
-I 

-,-t cc
._,._1 ---, 

j 
-l 
-I 

i:;o ---l 
-t 
-f 
-i-,

E;S 
=l 

I 

-I I 
:::I I r-="

70 1.16862!!~ 

:l I 
-I I 

75 d I 
i.t.6863!1 f0l

!-

f:(I --::J--1RA I N"i I 
1_ 

!.1.6864·! 101 

t:5 
-4 

. ::I .I ---,
l.1686511121,-...J • 

90 

; 
r 
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----- ,·-----:------- i ···--- ,,,____ _ 
1 

>:: .::~~---------------------------! 
~:-.--~· =·= ~.~ =·~.::~·· ~--·- -... ,~=~==·.. t.:-:~~ . ---- .. :_ -~-- -L._ --- - !_ ---·-- '._._ -- -·- !__ -- -- ·•·. (95,0-102.0l Bedrock; M£TAGRAYWACKE; :----- '••----·-' 

:_ _____ L----- ------ ,______ ·----- ;.. _____ ;--··--I----- L _____ ; -----' ----- L _____ 1. ____ _ -----~ _____ \ _____ i _____ ~----- ' !.1. 3 8 6 6 :i :,-:: ::-:: hornblende-!lioti te schut; w/trace sulfides : 
• -f ! (see thin section descric,tion by T. S. ! 

- 1·:1·i·__J .._.. ·:-:· ·'"·, BOERBOOflll. ( 
-· ·- ·- -..i 

V I·--'-----~----~--~~-··~00,------------------------------i 
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Appendix 8-32C. 

SA~;lLE Ori SAMPLE STD GFORTY LEGAL COliNiY DRIFT ASSAY GOLD WT (9) WT igl WT (£) w7 (g) k:(g) ~T (g) wT ~ wT 1' wi ~ 

!I.Ull'E,, illlJMBE, I~iBVAL DESC T'YP: FTG GRAINS h-'tlC F:ED +lOF:ED NON~AG MAG -53u~ -53F:~D -63u~ +10 SA,,D 
16854 204 13-18 5. SO SE-5E 17 63 22 K Di"IL. CLAYEY iL..L -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -, -1 

!5855 204 18-23 5. SO SE-SE 17 53 22 K Dr,tL. C..AY:Y iILi.. -1.0 -:.o -1.0 -1.0 -1.0 23.5 595.0 4 s: C-63>:3-23 
l6e56 204 23-27a5 4.5 SQ SE-SE :7 63 22 K Di".L. CLAYEY TILL :B-27.5 0.0 12100.0 600.0 2. 7 :.1 20.5 859.0 5 93 
15857 204 33-38 5. SO SE-SE 17 53 22 K DriL C~AY: G...ACIAL L~ -1.0 --1.0 -1.0 -1.0 -1.0 -1.0 -:.o -1 -1 -1 

1&858 204 38-43 5. SO SE-SE :7 63 22 K DML CLAY: GLACIAL LK -:.o -1.0 -1.0 -:.o -1.0 23.3 1242.0 2 sr:-63>33-43 
:6859 204 53-58 5. SC SE-SE 17 53 22 K D~L CLAY: GLAC~AL L~ -1.0 -:.o -:.o -1.0 -1.0 -1.0 . -1.0 -1 -1 -1 
~68&0 204 58-f,3 5. SO SE-SE i7 63 22 K DriL Ci..AY: GLACIAL i..K -i.o -1.0 -1.0 -1.0 -1.0 31.9 1626.0 2 -1 -1 sr:-E.3>53-63 
:686: 204 65-70 5. SO SE-SE 17 63 22 K DML. ~-AY:Y 7ILL -:.O -l.O -:.O -1.0 -1.0 -1.0 -1. 0 -I 

.5862 204 70-75 5. SO SE-SE :7 63 22 K D~L. CLAYEY TILL 65-75 0.0 19900.0 700.0 10.9 4.5 39.a 211,1.0 2 4 94 s::-53:=55-75 
16863 204 75-7'3 4. SO SE-SE 17 63 22 ~ D:r,_, CLAYEY L ..L 75-79 o.o 8600.0 700.0 6.2 1. ·, 44. 3 a:o.o 5 8 87 
:6864 204 80-&5 5. SO 5£-SE :7 63 22 ~ Ri.., SA~DY GVL. 7:L~ 80-85 o. 0 8800. 0 :6(,0. 0 6.3 ~-2 46.: 781.0 f, 18 75 
:5865 204 85-30 5. SO SE-SE 17 53 22 :{ RL. SANDY G~L4 T:~L 85-90 2.0 '3600.0 2200.0 i7.8 3.9 53.: ii57. 0 E, 23 7: 
13642, 204 85-';0 5. SJ SE-SE :7 63 22 ,< Ri... SANDY GVL. TIL -1.0 -:.o -1.0 -;..o -l.O 4LO -..-,. ,..

IC.ti. tJ 5 -1 -· 

:5,%6 204 so-,4 ~. SO SE-S~ :7 53 22 ~ o.o 1000.0 2soo.o ;a.4 3.2 3~.7 567.o 0 30 
.~dbo 204 ·;,o SQ SE-SE :7 o3 22 K -1.0 -1.0 -:.o -1.0 -:.o -:.o .. ; 

CR co ~i CJ BA J 

g/{g ~EI3r'. 
16556 -40 0.0'3 600 6100 28.50 75 100 :oo 200 0 5~ <2 ~5 -0.5 (i ;501) 230 8 2S -~ 250.0 E3.8 0 2. 77 
15862 -28 0.22 9:7 720 8400 2a.7o % 120 S2 :50 0 42 -:Ci 13 -0.5 0 -~o :. 1 900 464 230 9 c.'J -2 230.0 .-,C' ~ 

.:...;. C 7 q, 

:6863 -35 0.!2 E65 530 8600 25.00 SB 140 97 i50 0 35 -:9 :2 -0.5 0 -:o . ,.
•• 0 500 454 150 -:o 4a -2 1"30. 0 4. 70 

15864 300 0.3: 580 680 15000 29.10 150 180 210 150 0 49 -10 B -0.5 0 -10 -0. 7 100 305 58 20 27 -2 130.0 12.'3 4.5a 
16865 190 0.22 709 1000 :5000 23.30 150 :so 130 150 0 41 -:o :o -0.5 0 -:o -0. 7 -100 329 71 -:o 27 -2 160.0 i6.8 2 13. ;O 
16a66 -30 0.:2 594 930 14000 20.50 250 150 :50 (i :o --1), 5 0 -:o -ij, 7 "100 258 63 30 27 -2 ::o.o 17.3 3 i3. 7:) 

FE co NI Cu ZN ~s SE ~o hG CD s~ SB ""E W ~B BI u WT 
:4 

i38i.2~ S2 :ao 530 3.3 23 58 32 5r, 
;:: 2 l -0. 5 -1 '3 -1 56.S 

16855 :20 92 590 3.4 18 3E, 2E, 84 9 4 -0.5 -1 -1 -1 i5 -1 3 39.5 
15855 
:sa:::.s 
lS&50 
16862 
15663 
16864 
:6665 

2 

2 

97 
!40 
cs 
a: 
73 
56 
62 

100 
,40 
170 

480 
560 4.0 

-. ,:5SO J,.J 

560 3.5 
580 3. 7 
550 3. 7 
600 3. 7 

23 
20 
20 
21 
25 
24 

27 
45 
39 
36 
38 
52 
57 

17 
32 
24 
24 
25 
3o 
33 

58 
'36 
58 
65 
58 
38 
62 

5 
7 
3 
3 
j 

2 
•:,
'-

-1 

2 

-1 

3 -0.5 
4 -0.5 
3 -0.5 
3 -C.5 

3 -0.5 
2 -C.5 
2 -0.5 

-1 
-1 

-1 

-. 
-1 
-1 

--1 

-1 

-1 

-1 

-1 
--1 

:2 
:4 
14 
14 
15 
14 
14 

-· 
-

-1 

2 
3 
2 
2 
·j 
'-

-1 

23.3 
:a.a 
:'3. 5 
:s.5 
54. 7 
59.0 
61. 2 

SA!!:P:..E 
:.L\"!BE~ 
15853 
:fE.54 
lf.855 
!6B66 

""Gu 
1,. 

0.530 
o. 7::0 
0.650 
0.610 

-:02 
~ 

:. iO 
i. 70 
1. 70 
1. 70 

c~ 

:300 
1300 
1000 
1200 

NI 

!30 
170 
140 
140 

cu 

2: 
r,5 
29 
26 

z~ 

~SC 
320 
350 
370 

SE ;Y,c AG 

-: -(J,5 

74 -0.5 
-1 -0. 5 
3 -0.5 

ss 

--1 

_, 

-1 

g/kg 
0.2 
0. l 
0.4 
0.5 

16&f:ii ·,5 1'30 530 3.4 25 5a J2 65 12 2 3 -0.5 -1 2 -1 3 -1 59.l 

BEDROCK A~ALYSIS (P~~l 

SAMPLE SB AS BA BR CD CE CS c., CO £J nF LA LU /JO RB S,Y! SC SE AGR ~A TA TE ~B :H SN w U Y3 ZNR 
NL:!'(&E~ % ~ 

:3865 -a -0.2 -:.: 580 0.0 51.0 0.0 230 25 ;, 
V 3 -50 4.4 32 o.o 84 76 0.00 o.o -s -5 2.60 -a.o -~o o.o 7.5 -10 -3 l.6 0 -:00 0 

SA/1,;,L.= 
NUMBEi< 
13865 

cu 

60 16 

I~ 

96 

r:N 

790 

AG 

5.0 

SNR 

0 

LI 

26 

BE 

2 

202 
i 

0.07 

t-.A 

2'3000 

iY:G AL. S:02 S 
~ ~ 

22000 4.87 63.2 0.10 

c... 

-50 

K 

16000 

CA 

22000 

FED 
i 

5.0 

NIR 

-310 270 6 -4 

BAR TAR 

630 -2.0 

B: :.. □: 

1' 
-2 1.31 

r: 

46000 
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Appendix 8-33A. DRILL HOLE SUM.MARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number __O_B_-_2_0_6______ 

Drilling Completion Date 12/8/85 

LOCATION (see map at right) 

S-T-R sw±-SW!-22-63N-21W 

County St. Louis 

Quadrangle __S_i_l_v_e_r_d_a_l_e_7_._5________ 

Regional Survey Area __o_r_r________ 

HOLE PARA\fETERS 

Surface Elevation 1301 ft. 

Total Depth 112.5 ft. 

Elevation, Top of 
Precambrian Bedrock 1193 ft. 

Drilling Method __R_o_t_a_s_o_n_i_c________ 

Sample Diameter __3_._5_i_n_c_h________ 

. - - ·, ~~::;~~~,~.. ' ',1'. 

·---~--···:-"· -~--· ·., •• •.-

.' 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-94.5 Des Moines Lobe G A,B, C 
Gl. Drift 

94.5-108 Rainy Lobe G A,B,C 
Gl. Drift 

108-112.5 Bedrock G,H I I= Au 

A = -63 microns fraction E Skeletonized Grab Sample B 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: Arnphibolite 

Thin Section Description: #13867 at 111.5 ft. Thinly layered fine-grained arnphibolite. 
Estimated mode (volume%): Hornblende, 60; Curnmingtonite, 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-cumrningtonite amphibolite 
containing minor disseminated pyrite and magnetite. The pale green layers visible on a 
macroscopic scale are, on a microscopic scale, as rich in arnphihole as the dark green 
layers hut consist dominantly of cummingtonite (optically(+), fine polysynthetic 
twinning) instead of hornblende. Microveinlets of plagioclase randomly crosscut the 
weJl-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) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBmDEN DRlLLIIE l1ANA6El£HT Lil11TED LABraATOOY SAlfl.E LOO 

SAlRE IEISHT !KS.NET! ltA::IGHT CS/Wf3 DRYl AU DESCRIPTIOO a.ASS 
I(), = =--======--======- ==r-: =====---=== ==== ====-= --== -rx:r:ra:z 

11. I. COC Cl.AST HATRIX 

TAil£ +10 TATU TABLE H. I. C!lt-l:. IOI f(). CALC SIZE ,: S/U 5D ST CY COLOO 
SPl IT OHPS FEED coc LIGHTS TOTAL HAG t1A6 V.G. PPB = 

V/S 6R LS OT SD CY 

16919 14,0 0.7 13,3 259.5 253,7 5.8 4.2 1.6 0 NA p 5 2S 70 W\ u y y y B B TILL 
-9'l3(l) 14.5 1.5 13,0 267.6 245.3 22.3 17.8 4,5 0 NA p 30 70 NA NA u V V y B B TILL 
-926CP 14,1 0,2 13.9 64,9 63.9 1,0 0.7 0.3 p y0 NA 30 70 NA NA s N y NA B SILTLO..AY 
-928CP 13,2 0,7 12,5 227,4 198,9 28,5 24.2 4,3 0 NA p 60 40 NA NA u y y y 6B 68 TILL 

6(lJ) a.ASSIFICATI°' 

YI SULE 00..0 FR01 SHAKI Ni TABL£ AND P~ItE 
N.ttBER CF GAAIHS 

ABBRADED IRRESllAR DELICATE OOH CALC V.6. 
!Wfl£ I PAtf£0 ------ =--- === t1A6 ASSAY 

Y/N DIAtf:TER THIOOESS T P T P T P TOTAL 6l1S PPB REHARl<S 

16919 N I() VISIBLE 6Cl.ll 

-923 N f() VISIBlf 00..D 

-926 N f() VISIBLE GOLD 

-928 N f() VISIBLE GCl.D 
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1

I~===~ ---~ i :--------: 
;---=~~~-=: 

·= 
<J, 0-20, Ol Clar,
12.51 1 SOH 51 ~ 

laraiNted, drop stone at 
present and amount is 

I 
I 
I 
I. 

~RY CF G, MEYER LOG tll-206, llOTASONIC CORE 
]( ]( OB-206

C IN t«JH MAB ..C IN -63 JIIICROI IN '" FIW: l ~MAG ! -63 D,.JAG ~ 
Ar 

"2S "100 "10 "300n "1~ ~ ~ "100 ~ "100 ~ "2~ 
.., 
Sb Mo "6r.° "t "!~ Ni "lg Pio Pbb -,-...;.llo~-._..:.;"'--,--:.:.:-,,....,!1"'-/=kg.__.._g/..:.:.kL-.,.,.Jf.!L, ~ITHOI.OGIC DESCRIPTIOlS .AND/OR RE/IIARKS Appendix 8-338.~-=-----=-,---=--..,.._=--,-~c_,..---..:,.;,.__......!;.,__,,...-.:=..---'=--,.-=Zn-'-"--'-F=•,.~--:.:cNi=--,_..;..=.C.. ---- i.. _____ • ___________ L_____ ! ----·• ·····--·-- ------ ...., _____ _____ : _____ : _____ ; _____ ; _____ • _____ 1 _____ L _____ 1 _____ : _____ i 

i,. _____ : -----. -----' -----: ----- .., _____ 1 ----- t -----: -----' -----
~----- _______ ,____________ r _____ .______ 1 ___________ i _____ ~ __________ ,·----- 1,. _____ 1 _____ L----- ; _____ i,.. _____ 1.. _____ ·.-~----L----- ~;:;::~.•.~::59 <0.0-2.Sl Silty clay, noncalcar!Ous. 
;-----~-----, -----;-----~-----~-----~------·-----r•----~-----------~-----:-----:-----~-----~-----: -----.-----L•----. -----~ ·==~='::i·-----·-----------------.! s ~=...::.,_--=#I (2,S-3.0l Silty very fine to fint sand. : 
: .. ---- .. - . ~ : . 1-· "':. -! ---·-~ ---~-;'"---- ... ;-- J... .. : ----·- ..... ___ .,.;""__ . -; -- ... I"".... • ! ; 

~ ·- -- ·-- ........ - .... ·- ..... __ -·· '-··-- ...... •............. - , ·- -- ·-·- - - -·- - ·- - ---· -· - ·-- ·---·- :___ - • - - ! ... ---- - ; ·----- :_ --- ·• ... '.- ---- - '. __ ...... _ '.------ :--- ·- -- r ·-- --- :_____,._ : - ----
·- --- -- -----•- .. ..----- .. _____ .....•••••-- ------ • •---- ••----- ... _____ .N _____ •------ ••----- •------ .. _____ •----- •------ ------ ------ •--••---- N----- I -· 

' I 10 ---1 
• ----- ... _,,. ____ • ----- ~-----. ----- :----- 1.., _____ :,. _____ ...... ____ L----- ··-----'. ~---- l------. -----!------: ----- i------ :----- :..-----l------ l -i r- variaole. I 

--i : ~ ----- r----- ------ ------ ------ ~----- i,. _____ • ----- ~----- r ____ ,..: ----- .. _____ : -----t----- ~ -----;.. _____ ~----- ~------ ~ ----- .!-6 -----'. I--! 
I 

! , • • , : - • ; ....--;- ; -r-----!.. ----;-- -:• -- r--- -. J --- f"" ~ 7 ~ :I l -,
l • ' • ' ' ! i ' I : • l ' 15 t____ -- ..J I 

-; e. iLil I 

I;_:::: ~:::::: ::::: t:::::~:::::~::::: r-::::: t::::: t:::::L:::: t::::: ~::::: t::::: t::::: ~::::: [~:::: [::::: c::::: [::::: [::::: l :j I. I •I 
I 

;,._ ...___ {"'----·-~------ '------: -----~-----I ~---- '. ----- ! ----- ~----- ·' ----- ~----- _____ ~----- '-----: ----- t ----- ~----- f..----- ~------ I -I I I.1 

--1 I 
~-----: -·•---~ ----•-' -----r-----. _____ j... _____ : •-----~----- ~-----~-----: -----t------ •------:------;-----I-----~-----;•---- ~-----i 20 

--! -: 
.----••- .-••--·•- ... ••• ~•.. - --- •____ ,.. ,.. i • • , I j ; , ; f i ' ! j I_, (20,0-29.0l Varved clay and silt, silt I 

I 

:- ··---- :" ----- :.------ r- ___ ,.. _, !_,,., ____ ------ '-···-· ... -- :______ ;.. _____ .. _____ •......---- r •-·---- :,. ___ ,.,_ '. ---·-- •. ----·- ------ i______ ; ----- --·---- :_____ _ •••••••••1 becomes dominant 111ith depth, carooNte·-i ' I•-::•c :::::::::-= grains rare, sandy at 26. I 

,~--•, , · ,---,.--,w,-1~,;;---:;, ; ,,;---!1\·ji,l' • \ : • ~ 'U ,·---; u,_1 I 
··----- ______ ·----- :.. _____ ·-----'!:IL---- lltla..--- ,:JW:m:.. __ '..\I.. ____ ·\llw-:-: ~iii---- ~:1.~,1--- L----- ~----- ______ •______ J.----- lf/:l ____ 1------ ______ . c"·•-····==·:--.1 I _, I .,_ _____ :.----- ,______ .------ :------ .i!il----- ,ir.~---- niffilll--..,)1!!,. j/J ~5- 1~:~---\··----- :. _____ ·----- ·----- t _____ .!tlJ---- 1------1------' ' n,.....__.-m•_.__.,. ' J 
:- --··-- ·----- ·--- -- :···---- '·-- --- !~-----,!JI!~-···· il]lliil~-·?S / C 2 :5 - ~: 10 'lilQ!ll-- -·----- ,--·--- ·------ ------ ~----- :!lii'.l---- :------ ~---··-: ··---·-· ··--=:i • 
:------ ·-----·· '------ -------i------ !Jr---- fr--- :;l,'41!1--- itl ---- .It,~--- - il!l•i•---- ~i!-~~--- ~·----- ------ ·----- ··----- t----- •i!;!J---- ~----- '--·----. -~~··~--~-=· ------------------------------ ~ 
i___···---·----~--------···-·--:"'·-·----·;ln!;_____ ~..--. -··--_;"--·•--:••"-·--·f"•' ; • ; ; ;'---;in : • ·-, (29.0-32.5) Silty clay, clay, clayey silt, : 

, ,......._..___,, - dro~ stone, cobble, ,;- l • : ; !, .. ______ •_____ ,,._!____ ,.. __ !_·•-•--·-'-·••·----; ·-·----·--·-·--- ______,.:______ -·-· ia ... - ... --'., ... ______ ! _____ ••··-•--*-; ~ t 
:----------_,.,_,t~l~t~•~ l _____ n1o11... ___ '·----- '·--····-, 

·----- ¥1!:---- i--··--; ----- • .•·,.--------------------------: 
I.1~1· i---, (32.5-37.0l Silty clay till (?J sand I 

I 
----- j!,j---- ~-----· l---··-··. ,·, peppered in clay seems more silty than I 

----- ·IIIIL. ___ .L----- ·L-----, other St. Louis ~ublooe tills, more clayey I 

----•.. -,•----- ..... _, ----·-- ·-·-·-"··-- .••----·- .---··--·- --- ......... ··----- ··-·---- .------- ·-----·- ,------·- ·---··-- ,. ___ ,.. _, ------ ...... ______ ,_ _____ I 
I 

I
____ ,_,,. ___ _ with dectn. 

I::=::..=:=.---·---.' ----·-; ....... ___ '. -----: -----:·-----: ----- r----- i -----. ----- ~----- r ----- j------ :------ i ----- ;-·----- ;·----- ---·---. 

I 
I 

0 1 I 
; ______ _____ i _____ :.. _____ :______ ~ ___:: ~. =--= ~ __::: '. :::::. ::::: ---::::: 1 :::::~:::::I :::::: ::::: ;::::::: ::::: :..:::::: ::::: , 

I 

:::::: I 

t-----. ----- ~---,.. - ! -----. ·----- !----·--- !.------; ----- ~ ·---- '. ----- ! ----- !.------ .------ ~ ·---- ! ----- ------- ;,. _____ ; ----- ~----- '. _,.____ : (37.0-63.0l Clarey till or lake clay (?l, I 

: ----- :·----- !------, ----- ~----- :'------ :------; ----- !------; -----: ----- ~----- :------; ·---- ~-----: ----- ------; ----- ~----- !------1 ? May be a very c ayey till or possibly a lake 
seaiment with numerous droc stones. Sand and 

~-----~------· -----'.•-----r-----r·-----1 -----~-----; -----0-----i------:-----: -----~-----;-----~-----:-----: -----: -----'. -----1 silt increase in lower three feet. r r t i r - -- ' - • - -- : -----' ----- :•----- i----- !•-----r----- r----- :'° _____ ! ••----: ----- ! -----: ----- • 
! 1~------: 

I 

-·----l -----: ----- ;----- ~------:---·---- ~-----~-----~-----: -----i ----- ·------ ~----- ~ ..-----; ----- ;------; ·----- '. ----- ;------; 
50'------ \...-----i------- ~----- ►----- !..----- l------ i------ ~----- i------ '. ----- !------ i------ !------1------ !-------1----- l ----- !..----- !----- ! 

~::::: f:::::~::::: t::::: ~::::: l:::::~::::: [::::: rr:::::: t::::: ~::::: t:::::; ::::: t::::: t::::: -~:::::1r~::::: t::::: t::::: ~:::::I
1 • , , ! , ! . , , I , + 1 I , 1 cc

,_I,..) 

_j 
-I 

e----···j <63.0-65.0l Silt content increased fro• : 
~-:.:,.--:-..;..--:-~.:-:I overlying unit, sharp contacts, loamy. ! 

_, c::..:;:·-·- I 

....! 1 --(65-.-0--75-.0-l-S-im_p_l_e_■_i_s_s_in-g-.--------,
-I 

I 
I 

I70 -; 
I 

I-, I 

I 

:J I 

' _J : 
75 

--! I !::.::-- ~·:> /- ;..!\--------------------------:•I 
-I I 1·:f~:./~) !75,o-&2.Sl _Silty till, und content to j
:i 1- i:.?-:?·:><·~ increases 1111th depth, gravelly 1t 79,51 : 

j.1.692311 i0! !,·:::· <· .,( ,·3 81.5' 1 pebbles ind cobl:ile present. :80 _j i-
...J ! IJ:J::~tJ ! 

,...,,:- :,...--T---,~~f:~~;.:s,c:i;G~-;;~;;ii~-:=--::-! (82. 5-94. Sl Cliys, like sediants,
--l :. -·a luin.1.ted, rirt1 pebbles and cobbles. Bise ,

,------ i------ 1------ ,------ r------. --- ~----- r-----i------ f------ ____ r----- r----- ·1 ,::i,:i ::j lei- ==I of St. Louis Sublobe. i--- r----- r-----r----- r----- ,---- r----- r------
F:::::f:::::f:::::~:::::t::::: --- ( _____ L_____ L_____ r____ _ :::: c:::::c:::: I :J I ===:f I 

=====1 II I '30 --1+1--------r""-=--;,;·_;;;;;:-=-~ ; 
--- 1------ -----1------ --- -----~-----1 -
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• 
--Jib.:=.il----=-~ --1 

::: ::: --rS:/C 9~1-9'5' -i ~·~~--~-=-~JL----------------l 
--- , --- ' -···' .:_,______ .•••. • --~ :35 -·-1

1 (Ru'.l I 
: 

IN\!' 1 t-:::::::,,,,,,::::="=1 ~~- ~J~~• ~I~~a~~hE~reenish with occasional i 
' : ' ' 

I 
--·-···- '., __ ,____ , -·---·- !_,____ ,_ '-·-··--- !______ LA_69261i i~7 

1 

--·--- i.. _____ : ----- '. ------1------ , -1 ~:.-"· ·-·-•. ":::, I 

----- 1 ----·- 1______ :______ : ----- •-I • 1 (100.0-101.5) Silt, slightly calcareous. !I 

1.!=IC!-·-! ==-i::l------------------: 
--•---~--~;;~~;.~...,;;__; qo1.5-103.0l _Very fine sand, very fine : 
--·\ 1;;,,,;;;, silty sand, silt thinly la1111n1tea. ! 

-·-·- 1----·-- i-·-···--·- ·••---- f---·-- t-·---·-•·-···- ~----- 1--·---·- I 
\ ' ' ' ·, I I I I 

,,_ '·--···-·- r -···---, •··•·--·-'···-----of.____ ,,,_!,_,_____ I·--··-- 1________ :, _____ ! 
1------ 1 ----·- ,______ • ----·-: -·-·--- ,[ _____ --·---·-: ----- ! ----- L_, ____ 1 
______ I-----'----·--··------ 1-----·-·- 1~------ !-•----- ,______ i______ '-----·- I 

'.------: -·---- t------ f------ .------ · ----- '------ !------ ~------ '. ----- 1------ r----- r ----- r-----
~~ • ' ' 

' I• i ----- ------ ·---·-- 1-·----- I I r I ' ·-----~-----.------.
' I ':::::::::::~::::: ::::::[===~===I=~::::.: ______ : _____ 1----- Ii-::::::::: :·:::::::: ::::::::::: i :::::: ::::::::: ::::::::::: :::::::::: t=:::::::: ~~==== t:::::::: ~===== :_::::::::: ~===== ~===== -----L-----~-----' 

I ---1---,-1--+---l----l-----1----,---}---1--------+----i----'

-·---·-1------ !------ ---·-- f-----·- -----1 ·---- -----~-----~-----~----- -----~-----~---·-- ----·- :------
----- 1---------·- >------ J------ -----1-·---·-- ----- !------- ... -- .. I ,.,.___ ,_ !"·"----· ·-··--·- 1--·-·-·------~-----~-----~-----
----- r----------r-----,----- ! ! ! 

1 ,--,c 1JL 6 '9 2 :FH 10! I : 1------------------:
I 

.L '·-' ·-• -·:::::1
-! 

1 
I 

- I : :l.-~!_03_._o-_1_0_7._5,_l_F_i_ne_to_lll!_d_i_um_s_an_d_.---·----- !, 
-J----~---1=:,=-::=:,:;::<~ (107.5-108.0l Gravelly, sandy till, green. l 

11od:3:E~6"l 1i 1
1 

:,,,: ::<, (108.0-112.5) BEDROCK, Al'IPHIBOLITE; vfgr, l 
i :,,: >:: . _I t~inly layer~, w/trac, to 1i s~l fides, also : 

;----~----,--~-~ 11inor 11agnetite, chlorite, calcite, ana : 
·-· 1 epidote {see thin section description by T. : 

:11::,-·i t S. BOERBOOM); calcite in 2-4 1111 wide vein at : 
! 112. : _, I 

I 
-··; I 

I 

I 

-L. L....I ·-
-~ '? ,,-,---= -----------------: 

I 
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i"ASTE~ i=Il.: 
Appendix 8-33C. 

SA;iiP~ DH SAMPLE STD GFORTY LEGAL COLiNTY DRIFT ASSAY GOLD WT (gl WT (gl WT (g) WT (gl wi(gl WT (gl Wi % wT Y. R£"iARKS 
NlifllBEil NUMBER INiErtVAL DESC TYPE GRAINS r.MC FEED +lOFEED NONMAG MAG -63uM -63FEED -63ul'I +10 
169:7 206 20-25 5. SO Sw-Sw 22 63 21 SL D/1!1.. CLAY: GLACIAL L~ -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 

Hi918 206 25-30 5. SO SW-SW 22 63 21 SL DMi... SILT -1.0 -1.0 -1.0 -1.0 -~.o 23.8 1041.0 2 -1 
163i5 206 32.5-37 4.5 so Sw-s..i 22 63 2: s~ D,t:L Cl..AYEY TIL.:.. 32.5-37 o.o 14000.0 700.0 1.6 .12,l 115'3.0 3 5 92 
16'320 206 55-60 5. Su Sw-Sw 22 63 21 SL DM~. CLAYEY TILL -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 

16'32: 206 60-55 5. S O 5-i-Sw 22 63 21 S... DML C...A'(: i3LAC:A:.. ,..:{ -1.0 -1.0 -1.0 -1.0 -1.0 38.2 779.0 5 _, 

16922 206 75-80 5. SO Sw-SW 22 63 21 SL D~L. CLAYEY TIL~ -1.0 -1.0 -1.0 -1,0 -:.o -1.0 -1.0 -1 -1 -1 
13843~ 206 75-80 5. so s~-sw 22 63 21 SL D:itL. C:..AY:Y iILL -1.0 -1.0 -1.0 -1.0 -1.0 2a.4 79:.o 4 -1 -1 

16923 206 80-82.5 2.5 SO SW-SW 22 63 21 SL DML. CUlYEY TILL 75-82.5 0.0 14500.0 :500.0 17.a 4.5 40.6 1503,0 3 10 87 SH-63J=75-82. 5 
16'324 "206 85-90 5. S O Sw-SirJ 22 63 21 5:_ o:~L CLAY: Gi..A:!w_ d -:.o -1.0 -1,(l -1.0 -1.0 17.4 754.0 2 
16925 206 90-55 5. so s~-sw 22 63 2: SL DML CLAY: SLP.CIAL L~ -1.0 -LO -i.O -1.0 -1.0 :8.4 580.0 3 -1 
16'326 206 95-:01.5 5.5 s J s~-sw 22 53 2~ s~ R:... C~AY: G~ACIA;_ L~ 90-:0l.5 0.0 14100.0 200.0 o. 7 0.3 -:.o -1.0 -1 -1 

16527 206 101.5-107.5 6. SO Sw-SW 22 63 21 SL RL. =. ~o v.=. SA~D -1.0 -1.0 -1. 0 -1.0 -1.0 50.9 951.0 5 -1 
16'328 206 ~07.5-108 0.5 SO Sil-SW 22 63 21 SL Rl.., SANDY GVc.. 10:.5-108 o. 0 13200. 0 i'OO.O 24.2 4.3 -1.0 -1.0 5 
:i.3867 206 108-112.5 4.5 SJ s~-Sw 22 63 2: SL BEDRDCr< 100-1:2. 5 -1.0 -1.0 -1.0 -1.0 -1.0 -:.o -:.o -1 -1 

co CJ PS SE ru AG AG2 LA ::;9 ll .. l.i 

1400 o.~9 776 530 '32(10 25. 90 73 :BO 0 60 -:o 10 0.5 i) 5000 433 :BO :0 -:o :5 -2 220.0 E.8. 7 0 4.55 
47 ,:;. :it 525 350 :.:.OCO 20. ·;o 76 :50 360 0 27 -10 10 -t). 5 0 -:o :. 2 1000 327 7S a 20 ;:.;. -2 :20.0 ::.a :3. ~o 

~6'325 -30 03f 553 420 6SCO 27.60 240 260 :ao 0 Sl -2S 22 0.5 0 20 2.0 88000 412 71 a 1100 -5 -t !20.0 :3.7 0 C. ID 
:ss2a 33 o.:a soa E.50 1:000 :·,.so :,o 270 220 160 0 1& -10 :o :.o 0 -10 -0.4 500 419 E,l 5 20 20 2 :so.o :;.; ::: :a. 30 

-- .....-. :,T'SA~?..: : .l.WC. CR .-;: 

1<.)(2:i i ;ikg 
16:123 1. 700 37 2'30 2 -0.5 4 0.3 • 

-o3u'.~ Ai\ALYS1 S (PPM) 

AU V CR CJ Z\ AS AG CD SN SB 
.\:_ "'BE; .JPB c./kr. 
i3343~ :00 :~o 470 3.2 ~3 41 25 76 4 - 2 -0.5 -1 11 -1 -1 -1 35.9 
16518 -1 99 110 650 3.9 25 46 28 77 5 - .. 2 -0.5 -1 -1 4 21 -1 2 22.9 
~69:·3 97 100 600 3. 7 22 42 27 74 2 -0.5 -1 -1 -1 -1 18 -1 2 27. 7 

C"1692l -1 98 l'..0 580 3. 7 22 42 25 71 ,.J -1 2 -0.5 -1 -1 -1 18 -l 2 49.0 
:6·323 2 95 210 570 3.6 22 46 28 72 3 -1 2 -0.5 -l -1 -1 21 -1 2 27.0 
16924 2 150 130 660 4.2 25 52 33 100 9 -1 2 -0.5 -1 -1 -1 22 -1 3 23. l 
169:25 1 150 140 600 4.0 24 4'3 33 89 '3 -1 2 -0.5 -1 -1 -1 -1 21 -1 2 31.7 
16927 -1 58 95 290 2.2 17 31 26 33 5 -1 2 -0.5 -1 -1 -1 -1 -1 10 -1 -1 53.5 

BEDROCK ANALYSIS (PPMl 

SAMPLE AU SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU ~O NI RB SM SC SE AGR NA TA TE TB TH SN W u YB ZNR ZR 
Nlli"BER PPB ,: ,: 
13867 18 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 

BEDROCK ANALYSIS (PPM) C~TI,ILJ£D 

SAMPLE CU PB ZN MN AG SNR LI BE CO2 NA MG AL SI02 S CL K CA FED NIR S~ NB i'IOR BAR TAR BI LOI FE 
NliMB::R " " " " " 13867 157 21 123 1823 1.1 -10 0 0 0.00 0 0 0.00 0.0 o.oo 0 0 0 o.o 0 0 0 0 0 o.o O 0 0 
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Appendix 8-34A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-207 

Drilling Completion Date 12/10/85 

LOCATION (see map at right) 

S-T-R NE!-NEz-16-62N-21W 

County St. Louis 

Quadrangle Bear River 7.5 

Regional Survey Area -~O~rr;;,________ 

HOLE PARAMETERS 

Surface Elevation 1283 ft.-=~~~-------
Total Depth __1..:..1_6_f_t..:..•__________ 

Elevation, Top of 
Precambrian Bedrock 1175 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 tation 

0-70.5 Des Moines Lobe 
Gl. Drift 

70.5-108 Rainy Lobe 
Gl. Drift 

108-116 Bedrock 

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

BEDROCK 

Library 
Samples 

Available 
Subsamples 

Tested 

Significant 
Geochem 
Samples 

G A,B,C 

G,H I 

E Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

H = 
I 

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

Principal Rock Type: Pyroxene Syenite/Syenitic Gneiss 

Thin Section Description: #13856 at 112.5 ft. Pyroxene syenite/syenitic gneiss. 
Estimated mode (volume%): Diopside, 20; Perthite, 74; Sphene, less than 1; Quartz, less 
than l; Apatite, less than 1; 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) 

142 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBI.RDEN DRILLUf3 tilWl6El'ENT LIKITED LABOOATOOY SAl'ft.E LOO 

srwLE '1:100 <KS. NETI ~I6HT (GAANS DRYI AU DESCRIPTIOO a.ASS 
t«J. --------- ====== - ======---== - ----::z== 

tf. I, CCJIC CLAST HATRIX 

TABLE +10 TA!l.E TABLE t1, I. CIK, NOO ti), CAI.C SIZE I 5/U SD ST CY COL.CR 
SP1. IT OUPS FEED coc LIGHTS TOTAL HA6 HAG v.s. PPB = 

V/S EiR LS OT SD CY 

17028CP 23.4 0,B 22.6 140.4 75,9 64,5 56.6 7.9 0 NA p 40 bO NA NA u y y y GB GB TILL 
-029 4.2 1,0 3,2 120.4 68.5 51. 9 46.3 5.6 0 NA p 40 bO NA NA u y y y BN BN TILL 
-030 7.7 0.8 6,9 222,5 51.4 171.l 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 lb8.7 45.6 0 NA p 30 70 NA HA u y y y BN BN TILL 
-032 6.7 2.B 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 

u y ·1 ·1 BN BN TILL17033 ~.1 1. 7 l. 4 161.2 62.9 ~B.3 81. 9 16.4 I) NA C 10 90 TR NA 

6(LJ) a.ASS IFICATI~ 

YlSlll.E 6(LD FR01 SWIKIN6 TABLE ANO PANHN6 

SAtR.E I PANED 
Y/N DIAl£TER TIHCl<NESS 

17028 N t«l VISIBLE 60L.D 

-029 N t«:1 VISIBLE 60L.D 

-030 N NJ YISIIU GCl.D 

-031 N t«:1 VISIBLE Ell.D 

-032 N NJ YISIIU GCl.D 

17033 N NO VISIBLE GOLD 

rutBER CF mAINS 

ABBRADED IRRESl.l.M DELICATE NlN CALC V.6, 
==== =--... === t1A6 ASSAY 

T P T P T P TOTAL 6HS PPB R£KARt($ 



~y CF S. IOER LOO (11-207, ROTASONIC CORE OB-207 
C IN O MA6 1K JC IN -63 MIC~ H IN MAG FAA: l -63 ~ MAG MAG 

AE 
0 (FEETl t LITHOL08IC D£SCRIPTIM AND/OR REMARKS Appendix 8-34B. _-~~- __! ___ ~-__];__"6_~-c_:~- -~~~- :.. _~~~- ~lrA-~--,.-.~-=~.;.;,.n_-_-_-'-A~-"'-~j"..·._--...-_A-'-_~-=-~--r-,__-~~-"-~'--_-i--~.,;...~=----1-__'°'-_:_..CC~CC-~-:.--~'"""--=-~__,.i_-!!;_ '-~~:c~b- ·-:::;:o E:S 

i_ -----: ----- I ____ .., 1,. ____ _. •_ ... ____ I •----I_.,. ___ I •---- i ----- L----- 1 _____ ----- L----- L. _____ !., _____ l._ _____ ~----- ! ----- L_w ___ j ----- J -I 

------ --·---- ------ ------ ~----- :------' -----:------ ·------ :..----- ! ----- ----- I -----1------1------ -----·-I-----\..-----~-----'··---- I -i 10.0-70,5) Clayl lake sediments, calcareous, 
,, _____ ..., _____ • ----- ~----- '------ .., _____ ,.._ ~----- ;...., ____ • ----- ~ ... ----1- ..·---- ---·-- ~----- r----- ~----- !------- !------ r-----1----·-- :---·---- ! -i OCCisional ptbb es, sandy lens 64.5' ),,_ --, 

. 0 Ii'·"''"'"''"~,;;::~ OCCiSlOnilly silty. St. Louis Sublobe,
r.....:::.::::::;::::::·::.-H, ...---···--------·-· L...;...__:_..:.....~c:=--..~~=:,E:::: t::::: !~==== r ::::: ~::::: t::::: [ :::: [ ::::h::::[::::: ~ ~==== L:::: ! ::::: f ::::: L:::: ~::::: r::::: t::::::::::: t:=~==; 

.i 

~--==:110 

l e,_, Fs--J 
I' 
I 
I 
I 
I 

------. -----!------ ~----- ~----- !------ '------' ----- '------!------. ----- r------1------ :------ :------ :------ ~-----i------1------!------' : 
I: -- -- ; _____ r_____ ; _____ r----- ~-----: ----- r _____ r- _____ r _____ ~-----;-----:-----:----- ~ -----: -----: ----- ~-----: ~-----' I 

I 

' : 1 , , ; • i - • - : ---· r-----, ----- I •• , ---- ~ ----- 1 i : _____; I 
1::::::;,.~-• .. ·:::·' ... ,:::;; ..1 ..,_ _____ __ .., __ ,.., _____ L----- l----- ______ I _____ I ----- I ----- !------ ;.. _____ j _____ j .. _____ _____ I______ L _____ / ----- l..---••- L..----- ZS ' !..----- r i I 
··, --·-·-""'",,_,,, I , _____ ------L.----- ! ----- \---- .... : _____ 1 ------'------l..----- ~----- -~----- G----- ~-----: ----- l------: ----- ., _____ !r------ !... - .... - ...... II-----, 
t"_,,_,,,,,.,,._,.,,,.., I 

.----------------------- ,c-----' ----- :------: -----: -----' ----- '---··-- i------ !------ ~----- ! -----: ---·-- '"-----!------:---·--- i ,____,,_ 
I 

------ ------· ----- ,_ _____ ~----- i------. ----- ------!""----- '------~----- ~----- ... _____ . -----:------: -----!------ r----- :------1------ j '·--·····-·-..... - - ..I 
I 

r•:c·:,·-=:--· :,· I 

I. ! ! ' r-----· ;--· ' 
It··"-·•-···--·•-··...... • ------ ------ ------ .------ ------ -----· ►-----, -----, ----- r·---- r-----: ----- 1 1 -----: ----- 1 ----- r·----- r----- :·· --·----- · I 
I 

----·--. -----, ______ : _____ '.,._,___,._: ----·.. -·-----:·-----·- ·-~--·-- !______ ; ---·-- 1.. _______ !_______ ·------ 1______ !.., .. --~--- ------ ~ ·----- !_____, __ ....•---··· I 

' ________________________ 6 _____ ------- ·------ l _____ i ___________ ' _____ r _____ I _____ ' _____ ; _____ i________ f _____ ; _____ • _____ I _____ ; E::_. ~·••'- I 

. I 

' 
1.- • .,_,__ .••:::.:. I 

-ir---~!_- ·- i I • ~ • I ; 

------ ------: ----- !----~-.-----!ii~---- i!~--- --..ilb=:.,:Jnl,.:::.=.:,,.:-.111H.::.:::.-:; ~w.g.. •.• ~----- ,------ ~----- ~----- 4·-----ML-- ~-----· ------ ! I 

------ ·--- - ----- ,_ _____ r----- ¥.!1-----'.mi:Jl--- -iS/C :3 5-40. --- r-- ..·-- r----- 1----·-- :.. _____ 1t----- llll!ll!lll-·--!---·--- r------, ' ' 
,• m '""' ,. _, I- ----- ------' ----- ,------ ,----·· liif"·--- !!!milil ••• • -iljf·---.~;·-,~---- -- ,---·•-·: ••••• r·---- ,------ :r--···- 1~llt'-- ;··--- I ----·· ! . 

I 
I ______ •______ :______ ;______ ~ ----·-~~11~m___ :a•_1c.=..:::-~.a.___ . _____ •_____ :_____ ;_____-· _____ ;ow.___ :_____ ~--..---·i I 

I 

_____ ;r 
I 

: _____ .______ • _____ '------ i _____ io-, _____ ;______ i _____ : _____ . _____ , _____ J _____ I _____ ! _____ i.. _____ i _____ ; _____ i _____ : _____ ~--·--- l I 
I 

1 I' -----I-----!______ t ,. ____ ----- t------ f..----- L----- ~----- j... _____ :------ '------, ----- \------ ¼----- '------ ~----- L----- !------ ~M----- l 
- ----- !------ !------: ----- !------: ----- !""----- ~----- ~----- r ·---- ~----- ~----- :------- ~----- 1------ !"'----- !-------1.. ----- ~----- ~----- ! I 

I 

I 

I,_ _____ , ----- r-----. ----- :------ ,-----i------;----- ~-----, -----/------ i------ 1------ i ----- r·--·-- i ·---- r---··-- :··--- ~---·-- ,-----·- i .I 
I 
I~:::::::::::r:::::f:::::~:::::: :::::~:::_:L:::::~:::::~:::::~_::::~:::::~:::::::::::~:::::~:::::~:::::~:::::f:::::~:::::! 
I 
I 

... ,._. ---·-•·-····•->» I
I I I J 1·..·-··-··-·---~ 

; ----- i -----1------ i -----i------ L____ , i ----1------L----- !------1----- ! ---- !------ ,______ ' ----- ,______ 1-----·- i ·---- ,______ ' ----- I 
50 t···----•···-·-1 I 

I 
I 

~----- ~----- \.------ '. -----t------ !...----- r------~----- ;-"----- i------ ~----- ~----- •. -----1------- ·,... ___ ..__ !------ •. --·---- !------: ----- :------ i t.: - ·-
I 
I 

. I 
~-----. ----- r-----1,,.----- ~----- ~----- ~-----; ----- r----- r-----t------. ----- t------ r----- !.. _____ ~----- 1------ 1------; -----. -----: . 

I 

I1-·- Ii 

(-- ·-·- -•-•'""! I 
I 

1· - ,,_,_., I 

~----- ~----- ~-----; _____ [ _____ i ____ ·---._j;/C 1 5 5 V ___ l_____ l _____ l_____ ~-----'-----' === ~===== ~=====; ....l I 

1______ i------ ~----- • -----1------J----I= - -:~---· ---=---L----- i------1------ l ·---- ~----- --- ' ----- :------: 

70 

--! 
-! =-----1 I ' .It"' ,,..,, ·.--=1 I 

I. ----- ~----- !"----- ~----- ~-----!------:, -----!------ 1------ ~----- ~----- ~----- 1------ ;------;------ ~----- ~----- ~----- ~----- 1------1 r·-, ----- ;-----. ----- :------ :----- :----- ;------. ----- i---.. --- r-----. ----- r-----1 ·---·- 1.. _____ :----- r----- !.. _____ !""----- i---··- :----- t i I 
I 

L--·-·•---! I 
I~H----- >-----: ----- r _____ ; _____ ; _____ r-----'.••--•--- :-----:----- r_____ )·•- ..•-•-- t _____ 1-----•H ~------ i---•---f ----- r ------• '. ---•-•.. ~•••-•---••-; 
I 

I 

IL_____ ; _____ , _____ L_____ L----- L_____ L_____ '------; _____ ,______ , _____ • _____ L-----' _____ 1-_____ c_____ '------. _____ i. _____ ..----··. I 
I 

~----->------'-----l-•----L-----~-----1------~-----· -----' -----1------L----- '------'----- 1 -----\..-----1------! -----~-----~-----! I 

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

I~-----.-----~-----,-----1------~-----r-----r-----1------t-----~-----1------1------1------1------1------~-----r-----~-----~-----; 
I 

I 

, . r--. 

!----·--/ ·---------------------:I 

I~::.::~:::::r:::::!:::::r:::::f:::::F:::::f:::::r:::::r:::::~:::::i:::::f:::::i:::::f:::::~:::::[:::::r:::::~:::::[:::::l (70. S-78. 5) Clay, lake sedi111nts1 green ind I 

•IL----- 1 ----- 1 -----'------'------· -----L-----' -----'-----L-----L-----~-----L-----L-----L-----·-----L_____ L_____ i _____ , _____ I ....: 7:::::::::::::::-~:::::~~: red noncalcareous, s1 l t increases it 781 • 
'-: '! L; E.'; L ~,II i ,.__,II I --! -·---·-··., Rainy Lobe, .I 

'1;;3[,

'----- i------ '------1------ '------ t----- B---. • -- ~ii-----, ---- ---1------ ~----- ._ _____ i------ l----- ii---'-·-----------' -I 
I 

------ ~-----. ----- ~-----: ----- ~---------. • -- •----1----- ~ ---- --- i------ !·----- L_____ ;------ ~-----N--- >------ ~-----' -I !::::==·==·=-;-·------------------~-------!I 

r----- ,----- ,------ :------ .-----1-----g--- ----;s /C 7 S-81. . 5 r-- r------ ,------ r------ :------ i----- ttiii«.t·-- ,_ _____ t-·--- '· -1 1=::"=,::~;c:::0:::1 (78.5-88.5) Silts ind cliys interl11inited, , 
,------ r----- r----- .. _____ ,------ ,----- ---- •--·--r--.---.--w--- 1·----- r----- ,----·•- ~----- !r-----1\i!II"-- r----- !------ i noncalcareous, varved (silts prf!d011inate I 

1 1 ,-•--·---: over clays> varving less distinct Mith:==-=-==:::==-•==,---=-=r===■=-m--.::i----t=----:1----•---. -----;------L-----:------J-----•·-- '.. ----- ·-----: 
~·----- .._ ____ 1----- 1-----1----- ------ ,, _____ ------ ------ ------' ----- ------ '------ ------ 1 ----- ~--- ,______ -·----- ---··· ---·--·- • deoth, s1lt• increase Mith depth. 
1~------ 'If ----11-----•----- •-----' -----'------' -----!----- 1 ·----1------. --·--- ·------·------I -----IIU!----' ----- L-----:ili----1\-,,.--,-! -I 
➔ :Ji JI. . _ e__, ___ ~----- , _____ , _____ , ___________ ~-----, _____ ,______ ~----- ~-----1------E---- >------ L----- •ltt!\----i!JI----- i 

_j 

-I _, 

-, 
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• 

. (88, S-91, 5) Fine to very fine sand,
quartz-rich, interlaainated with 1ilt1 above 

; 
----- i-------~ ·----- ! -----· ----·- .----·-- ~--·-- ----· L ----~-----!----- --.,'---------~-- ~ Geology of l'linnesota: Centennial Volu■ el. 

,- ------ 1------- ---·-- 1------ ~----- ----- !------ ----- r·----- -! I -----------r----- ----- ,------- _,.! 
-----:-----r-----

• 

_____,, __ ,,, ____ _ -·----,------r------------ .. ____ _ :::::~:::::~_::::
-----L-----•-----

, , , , • and grades into till belON, 
_j 

:./_'.__'~,~~: (91.5-93.5) Loaniy_gravelly sandy till, sharp 
• ;__.!.:-...::f.:~ basal contact, slightly calcareous. 

·1_J.:._7 1t;i:r:J:~~: :~!- i: . , (93,5-97.5) Sands described top to botto11,1_, : :: very: coarse to 94 silty fine sand to 
----....------.--.~~,,..--_...,__,... 9,.:i', coarse to 9t751 , aediu11 to 97,01

1 
,--I---~-~ ,,,'( Y' ~-: '.l silty to 97.51 , 

·1 nn-1.1. '7 ,0:a: .JL ;i 110: ,..:--:·<<.>:'1)~ 

- - - _.-=_ = _. '-•,-=r:::;~--~~---~:.:;•.<:,-:~-(-97-.-5--1-0-7.-0-l-6-r-av_e_ll_y_s_a_nd_y_t_il_l_w_i_t_h_f_ine-s-,-:_::t:: .. ,.=-::,•,=~:=-::=>_:::- __ 
... L. 7 ""'_.1 ~ 1 ""' • •• __/.•··.,\-•/ cobble at 1021 , very cobbly below 104, 5', 

-1 nc_: •• • --r··'.:.:..'.'.°;!1 
1 1 1

..1.. - •- .....: I I ]FtO:i'·•!l d..11 I RJE::•' <.. _.>------------------
,......~.,......--.,...·~-__,;y-~-:o::i_;...:~ <107.0-108,0) Coarse gravelly sand, probably
t.1. 7 tB ~:t :21 !+-·: !It~ :•: =· ., ,.., :- -: :- . r9"0rked bedrock. 
·-..::.i I--· l ::-:: ::-:: ------------------

l I 11Ci-, 1 ; :,-:: ::<; <108.0-116,0l BEDROCK• PYROXENE 
- I -- ' - - ! ----- ----- t----- 1------ ----- :----- ! ! :,-,: .. >=:. _ SYENITE/SY;NITIC SNEI~S; Li,:iden Pluton;------ I----- r----- .-·--·---

1 

l . 1 -----------~----- .. _,.,__ .•=·=., gr~n & 1111ite, mgr; .aflc mineral ~ntent·---···- ···-·---- '··-·.. •-"·•·· ··-·.. ·--- ----- L----- ~----- --·--- '-----·-
---·-- -----·- i,. _____ L----- _____ : -----' ----- -----!______ I _; i _,.,•.. ·''·.·•varies foot by foo;; (see thin sec~ion_by T,-----~-----' ----- :LLS-' i .. -=·=•.. -=·=-: S. BOERBOOlll1_also general description in 
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SAMPLE 
NJIIIBER 
17020 
17021 
!7022 
17023 
17024 
17025 
!7026 
!7027 
17028 
:7029 
17030 
1703~ 
13644, 
17032 
:7033 
:3355 
13657 

DH 
NlJIIIBER 
207 
207 
207 
207 
207 
207 
207 
207 
207 
207 
207 
207 
207 
207 
207 
207 
207 

SAIIIPLE 
INTERIJl:l. 
9-14 
14-19 
30-35 
~..40 
50-55 
55-60 
75-81.5 
81.5-86.5 
86. 5-91. 5 
91.5-53.5 
53.5-97. 5 
97.5-102 
97.5-.. 02 
:02-107 
107-:GS 
!08-1!3 

STD B FORTY LESAL 
DESC 

5. SO NE-fE 16 62 21 
5. SO t-£-HE 16 62 21 
5. SQ NE-NE 16 62 21 
5. SO NE-NE 16 62 21 
S. SO NE-NE 16 62 21 
5. SO NE-t,E 16 62 21 
6.5-S ONE-NE 16 62 21 
5. SO NE-NE 16 62 21 
5, SO NE-NE 16 62 21 
2. so 11c-~ 16 62 21 
4. S D NE-NE 16 62 21 
4.5 SO NE-NE 16 62 2! 
4.5 SO NE-NE 16 62 21 
5. SO NE-NE 15 62 2: 
2. SO ~E-~E ~5 62 2" 
5.0 SO NE-~E 15 62 21 
3.0 SO NE-NE 16 62 2: 

COUNTY DRIFT ASS&IY 
TYPE FT6 

SL DML CLAY: SLACIAL LK 
SL D1'l. CLAY: GUlCIAL L.I{ 
SL DML CLAY: GLACIAL LI{ 
SL D:"11.. C'.AY: GLACIAL L{ 
SL Dlt.L CLAY: 11.ACIAL LI{ 
SL ilML CLAY: ~IAL LK 
SL Rt.. CLAY: SLACIAL LK 
SL i!L. CLAY: GXH:L Li{ 

SL RL. S!LTY SAAD 81.5-91,5 
s~ ~~. SANDY GVL. TILL 91.5-93.S 
SL RL. SILiV SAND 93.5-97.5 
SL RL. SANDY GVL. TILL 97.5-102 
SL RL. SANDY GVL. TILL 
S~ il'... SANDY GVL. TILL 102-107 
3~ ~. 3Vi... SP.,'\D 107-109 
s~ BED,GCK 
SL BEDROCK 108-116 

6CLD WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl wT 1' 
SRAIKS HK: FEED +l0FED NONMAS IIIAS -63u/ll -63FED --63ull 

-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 -i 
-1.0 -1,0 -1.0 -1.0 -1.0 23.l 544.0 4 
-1.0 -1.0 -1.0 -!.O -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 -1 
0.0 23400.0 800.0 56.6 7.9 35.2 1271.0 3 
0.0 4200.0 1000.0 46.3 5.6 29.0 336.0 9 
o.o noo.o soo.o 146.9 24.2 23.3 555.o 4 
0.0 9300.0 2600.0 168. 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 2800.0 113.5 48.4 27.3 580.0 5 
0.0 3100,0 1700.0 6~.9 lS.4 21,7 2f.'3.0 9 

-1.0 -;.o -:.o -1.0 -1.0 -:.o -1.0 
-:.o -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 

wT :( 
+10 
-1 
-i 
-1 
-! 
-1 
-1 

-1 
-1 
3 

24 
10 
28 
-1 
42 
55 
-1 

WT:( 
SAND 

-1 
-1 
-1 
-l 
-1 
_, 

-1 
-1 
94 
67 
86 
65 
-1 
53 
36 
-· 

REJIIARKS 
Appendix 8-34C. 

SA!'l9L£ 
.'i!J:w.9£il 
17028 
1702"3 
17030 
1703~ 
17032 
17033 

:50 
-18 
-20 
-3; 
-39 
-30 

!\A 
'f, 

0.58 
0.77 
0.72. 
0.82 
o. 80 
0 . .36 

U7 
674 
756 

1000 
1510 
881 

CR 

180 
170 
190 
280 
250 
220 

3800 9.80 
4000 ~0.50 
3800 11.40 
3000 11. 90 
2500 12.30 
2700 10,40 

co 

57 
61 
63 
46 

110 

~00 
~00 
1:0 

96 

cu 

74 
50 
57 
67 
63 
51 

170 
170 
150 
150 
160 
170 

0 
0 
0 
0 
0 
0 

AS 

9 
-4 
-4 
-7 
-a 
-6 

SE 

-:o 
-io 
-:o 
-14 
36 

-10 

ro AG 

2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 
2 -0.5 

AG2 

0 
0 
0 
0 
0 
0 

SN SB 

-lO 0.5 
-10 0.5 
-10 0.6 
-!O l.O 
-10 l,4 
-10 -0.6 

l:A 

5-00 
600 
400 
600 

:i.oo 
5•)0 

L..q 

328 
320 
3SS 
522 
72'3 
449 

28 
25 
30 
31 
37 
:0 

TA 

4 
5 
5 
4 
4 
4 

W 

-i.O 
-10 
-10 
-10 
-10 
-10 

PB 

23 
18 
1'3 
15 
!5 
10 

BI 

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

36.0 
30.0 
43,0 
33.0 
30.0 
19,0 

6.: 
2.9 
5.9 
5.0 

-4.0 
0.9 

~, ~SS,'W 
g/kg ',;cIG:(' 

2 4:.ao 
ll 33.80 
19 105.00 
18 121. 00 
17 82.60 
26 60.80 

--63~~ ANAi.YSIS (PP~l 

SA!'!ilLE 
\IJ;,lEc,, 
;.3844R 
!i02: 
li023 
:7025 
17025 
17028 
17029 
17030 
17031 
17032 
17033 

AU 
PPB 

3 
l 

-1 
-1 
-l 
-l 

-1 

V 

:30 
170 
190 
:ao 
~00 
97 

110 
120 
150 
:70 
160 

CR MN F~ 

" 180 790 5.6 
130 620 4.2 
140 730 4.6 
~30 590 4.2 
130 400 3.1 
!10 460 3.1 
110 600 4.1 
130 690 4. 5 
120 760 5.4 
!40 890 6. 6 
180 1000 7.0 

CO 

37 
26 
30 
24 
20 
21 
27 
30 
36 
43 
47 

NT 

70 
53 
59 
50 
43 
40 
51 
49 
64 
75 
86 

CU 

63 
33 
38 
33 
35 
34 
45 
56 
54 
79 
90 

ZN 

160 
100 
1:0 
:oo 
64 
61 
76 
82 

130 
150 
160 

AS 

2 
7 
5 
5 
2 
2 
3 

SE 

-1 
-1 
-1 
-· 
-! 
-l 
-1 
-1 
-1 
-l 
3 

~O AG 

4 -0.5 
2 -0.5 
2 -o.s 
2 -0.5 
l -0.5 
l -0.5 
l -0.5 
2 -0.5 
3 -0.5 
4 -0.5 
6 -0.5 

CD 

-1 

-1 
-1 

-1 
-1 
-1 
-1 

SN 

12 
2 

l 
l 
2 
2 
2 
2 
2 

SB 

-1 
-1 
-1 

-l 
-1 
-1 
-1 
-1 
-1 
-1 

-1 
-1 
-l 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

ii 

5 

-1 
1 

-1 
-1 
-1 
1 
6 
2 
2 

PB 

:a 
24 
21 
19 
16 
15 
16 
17 
18 
20 
21 

BI 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
l 

-1 

.: 
3 
3 

1 
2 
2 
2 

g/kg 
53.6 
51.6 
42.5 
38.4 
3'3.S 

86.3 
42.0 
69.4 
47.1 
94.8 

SA:il::>LE 
~Lii'-BE:i 
~7(130 
17031 
17032 
17033 

;i!AGNE7IC HEAVY l'!!NERAL CONCENTRA:E 

;t!GO 7:02 c~ NI C'J z~ SE 
'.-' ~ 

:. 700 :.JO :400 200 37 1:-0 -: 
:.7CO 1.:0 :700 220 39 120 -~ 
1. 700 1.10 1700 230 47 110 -1 
l.700 O.S2 !500 230 83 110 -1 

(P □ !'lll 

110 P.i3 

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

PB 

!4 
10 
10 
6 

I.T 
g/k.g 
3. l 
4. 9 
7.2 
5.3 

BEDROCK ~YSIS (PPM> 

SA.i'!PLE 
l'(JMBER 
13857 

AU SB AS 
PPB 
-10 -0.2 -1.3 

BA 

4000 

BR 

o.o 

CD CE 

2 245.0 

CS 

o.o 

CR 

180 

CO 

23 

EU 

0 

HF 

2 

IR 

-50 

FE 
i 

5.2 

LA 

133 

LU 

0.0 

~O NI 

94 

RB SM 

140 o.oo 

SC 

o.o 

SE 

-6 

A6R NA TA 

-3 2.30 -s.o 

TE 

-10 

TB 

o.o 

TH 

3.2 

SN 

-10 

w U YB 

-2 -1.2 0 

ZNR 

100 

ZR 

0 

BEDROCK Ai'RYS!S (PPM> CONTIMJED 

SAIIPLE 
r(JIIIBER 
13857 

CU 

100 

PB 

21 

ZN MN 

150 1000 

AG 

3.0 

SNR 

0 

LI 

14 

BE 

3 

CO2 
i 

0,72 

NA 

28000 

MG i:M. 5102 S 
i l 

27000 S.04 53.7 0.00 

CL K 

150 59000 

CA 

52000 

FED NIR 
i 

3.1 -350 

SR 

2600 

NB ~R 

7 -4 

BAR TAR 

4000 -2.8 

BI LOI 
:( 

-2 l.70 

FE 

55000 

145 
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Appendix 0-35A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-208 

Dr i 11 ing Completion Date 12/10/85 

LOCATION (see map at right) 

S-T-R SE!-SW!-27-62N-20W 

County St. Louis 

Quadrangle Meadowbrook 7.5 

Regional Survey Area __O_r_r_______ 

HOLE PARAMETERS 

Surface Elevation __1_2_9_8_f_t_._______ 

Total Depth __1_2_2f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock _......;;........;;..1185 _ft._.;..____ _ 
Drilling Method Rotasonic 

Sample Diameter -~3~•~5_in_c~h________ 

Sample Collection 
Method Core: Sleeved & Boxed 

SEE FOLLOWING PAGES 
Sample Types, Intervals, Chemical Data, Gold Grain 

INFORMATION SUMMARY 
Library 

Counts, Graphic Summary Log 

Interval Interpre- Samples Subsamples 
Feet tation Available Tested 

0-1 Organic Sediments 
1-113 Rainy 

Gl. 
113-122 Bedrock 

Lobe 
Drift 

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

BEDROCK 

G A,B,C 

G I 

E Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Principal Rock Type: Quartz-Biotite Schist w/Ptygmatic Quartz 

Thin Section Description: 

Significant 
Geochem 
SamEles 

A = Au,As 
B = As 

H = Thin Section 
I = (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

Veins 

146 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVfRBl.fl~ DRILLIIE IV'Wt6E}ENT UNITED LABOOATOOV SAK't.E LOO 

AU DESCRIPTIOO a.ASS 
-::zs=-:::, =-=-

H. I. COC CLAST l'v'\TRII 
--· 

TABLE +10 TA!l.E TABLE N. I. C!N:. NOO 00. CPL.C SIZE S/U SD ST CY ca..m 
SP\. IT OHPS FEED Co«: LIGHTS TOTAL t1A8 t1A8 Y,6, PPB 

VIS £iR LS OT SD CY 

16840C? 7.8 
-B42CP 14.a 
-844CP 17.9 
-846CP 20,7 
-848CP 22.,) 
-850CP 13.1 
-852CP 16,6 

853 3.8 
17573R 5.2 

1.8 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
1.9 
1.3 

6.0 
14,B 
17.9 
20:7 
22.(1 
13.1 
16.6 
1.9 
3.9 

176,5 
168.3 
369.0 
199,5 
131.4 
105.0 
145. 7 
73.5 
93.7 

149.8 26.7 
111.8 56.5 
265.4 103.6 
111.5 BB,O 
88.0 43.4 
75.9 29.1 

124.B 20.9 
66.0 7.5 
47.2 46.5 

21.0 
39.6 
77,9 
6~.o 
32.3 
22.6 
15.9 
6.2 

43.0 

6Cl.O a.ASSIFICATIO. 

VlSHl.E 6a.D FR(J1 StW<IIE TABLE AHO PANWli 

SIVA.EI PAlf£0 
Y/N DIA.IETER THIOOESS 

16840 N NO VISIBLE GOLD 

-842 N NO VISIBLE GOLD 

-844 N NO VISIBLE GOLD 

-846 N NO VISIBLE GOLD 

-848 N NO VISIBLE GOI..D 

-850 N NO VISIBLE GOLD 

-852 N t..O VISIBLE GOLD 

-853 N lfJ VISIBLE GOLD 

17573R N NO VISIBLE 60lD 

5.7 
16.9 
25.7 
22.0 
11. I 
6.5 
5.0 
1,3 
3.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p 
TR 
TR 
TR 
TR 
TR 
TR 
C 
p 

BO 
NA 
rJA 
NA 
NA 
1-!A 
NA 
70 
40 

20 
NA 
NA 
NA 
NA 
NA 
NA 
30 
60 

NA 
HA 
N;; 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
1 

1 
NA 
NA 

t«J1BER (f mAINS 

ABBAAI:€D IRRE6U.M r£l.ICATE ll1H 
=== ==== ===-== tlA6 

p pT T T P TOTAL SNS 

u y 

u y 
.~ 
;i F 
u )' 

u y 
u y 

s F 
u y 
u y 

l y B B 
y '{ B B 
'i y B B 
y y B B 
y y B 8 
y y B B 
y y B B 
y y B B 
y y 6B GB 

CALC V. 6. 
ASSAY 
PPB RfWIRKS 

TILL 
TILL 
SAND 
TlLL 
TILL 
TILL 
SAND 
TILL 
TILL 

https://OVfRBl.fl
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OB-208 

CFEET..L LITH0.081C DESCRIPTIONS AAD/OR RElilARKS Appendix 8-35B. 
_I 

...: 

....j 

s ---! 
-; 

-, 
-:-

10 __J 
...; 
.... 
.... 

l e '""! 
•.J \ 

1. • • • ,I.... 
...i 

ZtJ ·1.1. 6 8 4:011 10( 

-j ...., 

~5~~5"'.'-----------·--------------
!•:::,-0--::.--,::,, 117,0-20.5) Silty fir,e to coarse s.nd, 
.:-:··;-:··:-:·:·-: pebbly, poorly sorted, : 

:i Ii ll! 1-s-,;-~--:...;_..;.;_!n-~-,-s~...;l_:_tn_p_:_~~-~-!-~:-~-~--t-~·-it_!_0_R~-i-~;s-~-o-be-.-;. 

124,0-25.0l Silty cebbly fine to coarse sand. 

. . . . . . . . (25.0-25.5) Fine sand. .... !: ~ ; ~ i : i ; :·-----------------------
125· 5-20· 01 Clean, coarse, gravelly sand 

....,____,_.;.____..;! : -ith silty zones, coarser from 27' to 28' 
I: 

! : (28,0-30.0l Fine sal1d, some pebbles. 

(30.0-32.0l Fine sand. 

I: .. ,; (32.0-36.0l Fine to medium sand. 

g~;i~~~~j (36. 0-38. 5> Fine sand.
-------------''' ,:,,;;: . 

!( j i ! i \ ! ! .....-----------------------: 
(38, 5-47. Ol Fine to medium sand. ,·-----------------------: 

-: (47.0-50.0) ~ostly fine sand. ! 
------------------------:I 

(50.0-52.0l Fine sand, laminated silt and clay.:·-----------------------,
(52,0-62.5> Fine sang~ medium sand, s ■all : 

i clay clasts at 541 , :>t11 • !. 
,: : : : : ; : : -----------------------; ____________.. ::.:.;:. (62.5-67.2) Fine sands1 very fine sands, ! 
:: : : : : : : : • very fine sanely silts. l 

...j •l , ; ': : 1 .! 1

l' './;;;: !::.-(6-7-.-2--7-3-.-0-l_F_i__ne__sa_nc!_s_,_sa_oo_y_s_i_l_ts_,_s_i_lt-,-,--1 
; 

~!.i;.:•ii:.! J;:, clays. i 
,:,!:.i•l~i::t. I 

-' td!;·:::: ;;, ...-----------------------:
------------h:: :;,;,•i ' (73.0-84.5> Fine sands, clays, silty clays, ! 

1. ii ;::,::i;:. 1 silty sanas. . : 
t,::li!'.,j .. ·t:'. ! ...., r:::t:;;~;~.i.:. : 
bll!iiilliil,:1 i 
i1111:111un1:i1 ,' 1

11111111111•111~,-..--+----41 I lllllllltu I 
I 

-1 
1
1j 11111111"1111 (84.5-97.0l Fine and Vff"/ fine unds, silty : 

1 1111!! !IS!!t Unds, clay luina1. . : 
.. ::i i- ;;;~:::! ' 
4.!,68S2!i :0; , : , , , : . ; ! 

:
I 
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""'----- ..... ____ ,;; _____ "----- '------ --- .11,.li ____ ·•--·-: -·--- ~==: ~--- tc:__ ;,.. _____ '------ :.,. ____ ... ______ £_____ • ' ___ ! 

I 
! _____ •----- ~ ----- ______ • ----- • ----- ·------ •------ ------ ~------- •------ ►-----:______ I ----- J----- • ----- I ----- i,_. _____ '. ----- j -----; }:: I1 ::.:: I,; ii::- )< ::,(l (113,0-122.0l BEDROCK; QUirtz-b10tite schist I 

'.--------' ____ ... _' ----- ;..,-----'. ----- ·------ ------ ___ ... __ ' ----- ,______ .,.. _____ ------ ------ -------~-----. ----- '------. -----: ----- '. -----1 ...... )< I 
·-- ·-'-.1.-::;,.._....,:8,..'•-5--·'":c."'"'- : .... ."''tr~tic QUirtz v11nsed• sDhene? oresent; I 

•:•---•w :•----- ~----- ;----•, ----- •.. ----- • ----- :•-----; ----- • ----- 1 ----- ;----- -----~----- ~----- r----- • -----. ----- r----- !------ I >:: ::<:; 11 no core recover . I 

; ; ; ' ·, ; ' : 1 i ; l •, t =l1 - .0 >( ::< I 
I 

----- ! -----: ----- ~-----; ... ,-:,,-, .I ,----'----:---- : f ' i i / ! ('"' f '"" : l. ::-:: ::<; 
I.l.i.:.:..I_:--

,..,,___ ..._.,. _____ ._.,. ____ ------- ,. _________ .,._ ,. _____ ··------ ·,. ... _____ .., _____ ------ ·------ ···----- ·------. ----- ------ ::,:: ::,:: I 

,______ ;______ ;_ _____ ; ----- L----- ,______ '------: ----- i_ _____ L.----- L_____ L-----: ----- L-----' ----- L----- _____ ; -----~ _____ ; _____ j ....J ·rf ·•·i ' -:' 
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S~PL.: 
,\JJMBg 

DH 
!tiMBER 

SAAPLE 
INT'ert\'AI.. 

STD 6 FDRiY L.:SAL 
DESC 

COLN7'f DRlFi 
iYPE FTG 

SClD WT (gl WT (gl WT (gl Wi 
GRAINS H1C Fwl +l0FEED ~ 

(gl WT!gl WT (gl WT~ 
i'1A6 -63ui'I -63FEED -63\IM 

wi '/. 
•lO 

Wi ~ 
SAi'cD 

~E.~~iij{S 
Appendix 8-35C. 

:6839 208 15-20 5. SO SE-SW 27 62 20 SL RL, MED. TO C. SAND -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
lsa40 208 20-25 5, 5 0 ~-S'-..1 27 62 20 SL aL. MED. TO C. ~ 15-25 0.0 7800.0 1800.0 21.0 5.7 50.S 631,0 8 23 69 SI(-63)•15-25 

16840~ 208 20-25 s.o SO SE-Sw 27 62 20 SL RL. ~ED. TDC, SANO 0 0 0 0 0 0 0 0 0 0 

:6ii4: 208 25-30 5. S G S£-S# 27 62 20 SL RL. GV.... SAND -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -l 

:68'+2 208 30-35 5, S j SE-Sw 27 62 20 SL RL. F, TO V.F. SAAD 25-35 o.o 14800.0 0.0 39.6 :S.3 21,6 1050.0 2 0 98 SIC-631=25-35 
:6842R 208 30-35 5.o s a sE-s~ 21 62 20 s~ RL. F. iO V.F. SAi\Il 0 0 0 0 0 0 0 0 0 0 
16843 208 40-45 5, SO SE-Sw 27 62 20 SL RL. F. TO V,F. SAM> -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
16844 208 45-50 5. ·s OS£-SW 27 62 20 SL RL. F. T □ V.F. SAND 40-50 o.o 17900.0 0.0 77.9 25.7 22,5 1246.0 2 0 '38 SI[-631=40-50 
1684S 208 50-55 5. S □ SE-Sw 27 62 20 SL RL. F. Tu V.F, SAM) -~.o -1.0 -1.0 -1.0 -:.o -1.0 -1.0 -1 -1 -1 

16846 208 55-60 5. SO 5::-Sw 27 62 20 SL RL. F. TO V. F. StiND S0-60 0.0 20700.0 o.o 66.0 22.0 22.5 136'3.0 2 0 S8 SiC-631=50-60 
16847 208 65-70 5. SJ SE-SW 27 62 20 SL Rl.. F. TO V.F. SA.\D -1.0 -1.0 -l.O -1.0 -1.0 -1,0 -1.0 -1 -l -l 

16848 208 70-75 5. S □ SE-Si,i 27 62 20 SL ~L. F. TD V.F. SAND 65-75 o.o 22000.0 o.o 32.3 11.l 67,1 1577.0 4 0 '36 SiC-631=65-75 
~684'3 208 75-80 5. S □ SE-Si,i 27 62 20 SL RL. F. 70 V. F. SA!'.D -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -i. -l 

:6650 208 80-85 5, SO SE-SW 27 62 20 SL R,_, S:L-:-V SAM> 75-85 0.0 13100.0 o.o 22.S 6.5 51.0 1086. 0 5 0 SS Sl[-63:=75-85 
:6ii5: 208 85-90 5. SD SE-Si,i 27 62 20 SL 1L, SIL7 -:.o -1.0 -:.o -:.o -1.0 -:.o -:.o -1 

:6852 208 ·,0-95 ~i... F . .,.G V. F. SAN~ 85-;5 c.o :5&)0.0 o.o l5.9 5.0 57.7 1187.0 5 0 95 SIC-63~ =85-·,5 
16653 208 S8-lv3 5. SO SE-5~ 27 62 20 SL it.. ShNDY sv~. -;-:~~ 98-103 0.0 38CO.O :900.0 6.2 1.3 :3.a 253.0 7 50 43 
:334S 208 '38-:03 5. so s::-s~ 27 s2 20 SL ~~. SANDY G'✓~. T!LL -1.0 -l.O -~.O -1.0 -1.0 23.6 320.0 7 -1 -1 

:265: 
:7:73 

208 
205 

1ca-:13 
:G.3-:13 

5. SJ SE-SW 27 
s.o so s::-s~ 27 

62 20 
s2 20 

SL 
s_ 

~qE-~lSCONS!~ iIL 
P1E-~!SCCNSlN T!i..L 108-~13 

-l.O 
o. 0 

-1.0 
5200. 0 

-1.0 
1300. 0 

-1.0 
43.0 

-1.0 24.7 
3.5 -1.0 

329.0 
-1.0 

8 
-1 

-1 
25 

-1 
-1 

:2ss2 20a ::3-::9 5.0 SO SE-S~ 27 62 20 SL 3ED10CK -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -1 

i'()Nr.AGNETIC HEAVY l'!INEflAL CDNCENTRATE !PPflll 

SAM?L:: AU NA CE i'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 
NLl~ER PPB '/. g/kg WEIGHT 
16840 19 0.32 594 570 10000 19,10 98 97 63 130 0 23 -11 8 -0.5 0 -10 l.S 900 253 39 6 -10 41 -2 120.0 6.7 3 16.70 
16842 200 0.30 1450 860 12000 29.50 79 100 6-4 140 0 32 -38 11 -o.s 0 -10 1.4 -300 922 140 22 -10 61 -2 330.0 24.2 3 30. 50 
16844 120 0.22 991 500 11000 23.80 210 270 170 160 0 78 -10 10 -o.s 0 -10 1.4 500 646 110 13 -10 40 -2 240.0 20.9 4 59.60 
16846 69 0,78 1020 480 8600 24.00 210 220 140 150 0 87 -14 11 -0.5 0 -10 0.5 500 663 100 13 -10 27 -2 250,0 2l 7 3 50. fiJ 

16848 37 0.40 1000 490 8700 23.10 220 220 170 160 0 110 -19 11 -0.5 o -10 o.8 900 607 130 9 -10 32 -2 270.0 20.9 l 17.20 
16850 -5 0.29 1030 750 9000 27.00 220 230 170 160 0 76 22 • 10 -0.5 0 ·10 1.0 700 556 110 ·3 10 30 -2 250.0 21.4 2 12.00 

16852 52 0,23 1000 1100 8200 26.00 240 260 280 160 0 190 20 10 -0.S 0 -10 2.9 1000 610 140 -S -10 44 2 270.0 17.8 1 12. 40 
16853 40 0.38 660 440 8500 23.50 190 180 120 150 0 61 -14 10 -{>.5 0 -10 1.3 700 ~7 50 10 -10 25 -2 160.0 14.4 2 5. 11.:3 
17S73 -s 0,48 300 350 289 13.00 100 120 66 400 1S 8 -10 -2 -0.l -s -200 0.4 -100 140 18 4 -12 7 0 55,0 6.2 8 32.21 

-63uJI! ANALYSIS !PPMl 

SA/llPLE AU V CR ~N FE CO NI CU ZN AS SE 1IO AG CD SN SB TE W PB BI U WT 
NUl'BB ?PB '/. g/kg 
13845R -l 92 130 400 3.1 18 38 31 55 2 -1 6 -0.5 -1 9 -1 -1 4 12 -1 -1 73.8 
~385: 
16840 

-1 
15 

170 
110 

87 
170 

400 
650 

3.2 
4.6 

15 
35 

32 
78 

23 
90 

84 
70 

12 
11 

-1 
-1 

3 -o.s 
6 -0.5 

-1 
-1 

6 -1 
-1 

-1 
-1 

-1 
2 

15 
14 

-1 
-1 

2 
-1 

75. l 
80.0 

~IC HEAVY MINERAL CONCENTRATE (PPM) 

16840R 
16842 
l6842R 
16844 
16846 
16848 
16850 

0 
-1 
0 

13 
8 

-1 

0 
110 

0 
82 
89 
63 
60 

160 
140 
130 
130 
140 
91 
90 

0 
S20 

0 
S40 
630 
4S0 
400 

o.o 
S,1 
0,0 
3.6 
4,: 
2.7 
2.5 

0 
35 
0 

24 
28 
18 
:7 

0 
66 
0 

46 
51 
34 
32 

0 
80 
0 

33 
37 
23 
21 

80 
61 
67 
46 
53 
36 
37 

8 
25 
14 
5 
S 
9 
3 

-1 
-! 
l 

-1 
-1 
-1 
-1 

S -0.5 
4 -0.5 
3 -0.5 
2 -0.5 
2 -0,5 
2 -0.S 
2 -0.S 

l 
-1 
-1 
1 

-l 
-1 
l 

1 
1 
1 

-1 
-1 
-1 
-l 

-1 
-1 
-1 
-1 
-1 
-l 
-1 

0 
-1 
0 

-1 
-1 
-1 
-1 

2 
l 
1 

-1 
-1 
-1 
-1 

0 
21 
0 

12 
14 
9 

11 

0 
-1 
0 

-1 
-! 
-1 
:-1 

0 
1 
0 

-1 
1 

-1 
-1 

0.0 
20.6 
o.o 

18.1 
16.4 
42.S 
47.0 

SAMPLE 
ttJIEER 
16840 
16842 
16852 
16853 

~O 
j 

1.400 
1.000 
0.710 
0.810 

TI02 
j 

3.30 
4.00 
1.70 
1.70 

CR 

2100 
1900 
2400 
1200 

NI 

140 
130 
210 
160 

CU 

31 
25 
36 

100 

ZN SE 

310 -1 
360 -1 
370 -1 
290 l 

Jl!O A6 

-1 o.s 
-1 o.s 
-1 -0.S 
-1 -0.5 

PB 

24 
30 
-1 
-1 

WT 
g/kg 
0.7 
1. l 
0.3 
0.3 

lE.852 -l 73 100 440 3.0 20 41 28 42 3 _, 2 -0.5 -1 -1 -1 -1 -1 10 -1 -1 48.6 
16853 76 :20 4S0 3,l :9 36 29 51 3 -1 6 -0.5 -1 -l -1 2 12 -1 -1 67.6 
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BEDROCK ANALYSIS (PP/Ill 

• 
SAA.iLE AU SB AS BA BR CD .,;:. cs CR co EU HF IR FE !'10 NI Sill AGR NA TE TB TH SN w u YB 
tlJ!'!BER P;JB 
13852 -8 -0.2 1.3 0 o.o 0 59,0 (l,O 310 28 0 3 -50 4.8 " 33 o.o 0 0 0 0.00 o.o -5 -2 1. 90 " 0.0 0 o.o 7.4 0 -3 2.6 0 100 0 

I"'- LA LU RB SC SE TA ZNR ZR 

BEDROCK ANAi..YSIS (~~!Ill CONiINllED 

SA!IIPLE cu PB ZN ~ AG SNR L: BE CG2 NA 1'16 AL S102 s CL K CA FE □ NI~ SR ~.B /!!OR EAR TA1 a: LOI FE 
Nl.l/1.BEil '/." " " " 13852 0 0 0 0 o.o 0 0 0 0.00 0 0 o.oo o.o o.oo 0 0 0 o.o -270 0 0 -3 540 -l.4 0 o.oo 0 

REMARKS = SI Sample Interval of -63um
LEGEND 

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

ST = Sample interval length (feet) -1 (in Master File only) - Analysis not performed onD = Drilling method for this hole: this sa.mpleS = Rotasonic -2 (in Master File only) = Not applicable for thisM = Mud Rotary sampleA = Air Rotary Sample Number Suffix (example 18808R)
G = Area name: L = Little Fork R = Replicate split of same sample number

0 = Orr S - An analytical standard sample: Lab resultFORTY = Forty acre location, i.e. SE 1/4-NWl/4 
V = An analytical standard sample: certifiedLEGAL DESC = Section-Township(N)-Range(W) 

valuesCOUNTY: K = Koochiching C = Recleaned the +lOM fraction that was foundSL ·- St. Louis to contain silty-clay lumps
DRIFT TYPE: DML = Des Moines Lobe A or B = Two separate samples if extremely largeRL = Rainy Lobe sample wt, i.e. mudpitASSAY 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 
WT (g) +10 FEED = Weight (grams) of +10 mesh in feed 

weight 
WT (~) 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 = Wt% +10 mesh fraction from HMC flowsheet 
WT% SAND = Wt% by difference of -63um and +10 mesh 
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Appendix 8-36A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number __OB_-_2_0_9______ 

Drilling Completion Date 12/11/85 

LOCATION (see map at right) 

S-T-R NEf-SE!-16-63N-20W 

County St. Louis 

Quadrangle Gheen N.W. 7.5 

Regional Survey Area __O_r_r_________ 

HOLE PARAMETERS 

Surface Elevation 1346 ft. 

Total Depth __1_1_3_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 1_2_4_l_f_t_.__ ______ 

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 

->.c·---,--~-~---

I 
I/ 152 

~c0 

I 

1350~·-
11 

16. 

. _'i~C::::~~/_;rav 

A L L 1?:,~:, 
,, 

,' \;~]4 

139C • ./ ' ') 

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

INFORMATION SUMMARY 

Interval Interpre
Feet tation 

0-1 Organic Sediments 
1-39.5 Des Moines Lobe 

Gl. Drift 
39.5-105 Rainy Lobe 

Gl. Drift 
105-113 Bedrock 

Library 
Samples 

Available 
Subsamples 

Tested 

Significant 
Geochem 
Samples 

G A,B,C B Au,Co,Se 

G,H I 

A = -63 microns fraction E = Skeletonized Grab Sample H 
B = Heavy Minerals, Nonmag in Core Box I 
C = Heavy Minerals, Mag F = Interval Cuttings in Bucket 
D = Sluice Box Composite G = Core 

BEDROCK 

Principal Rock Type: Layered Hornblende-Biotite Schist/Gneiss at 

= Thin Section 
= (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

107-111.5 ft., 
Biotite Schist (Metagraywacke) 
Syenite (Monzonite?) 

at 111.5-113 ft, with veins of Meta-granite or Quartz 

Thin Section Description: (By T. 
hornblende-biotite schist/gneiss. 

Boerboom, MGS) #13861 at 107 ft. Layered 
Estimated mode overall rock (volume%): Hornblende, 5; 

Biotite (green-brown), 16;Plagioclase, 23; Orthoclase, 30; Quartz, 23; Apatite, l; Sphene, 
l; Epidote, l; Opaques, Tr; Chlorite, Tr. Rock consists of two mineralogically 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. 

#13862 at 109.5 ft. Meta-granite or quartz syenite (monzonite?). Estimated mode 
(volume%): Orthoclase, 50; Plagioclase, 14; Quartz, 10; Riotite (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. 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OI/ERfUl[)fJj llf!!Llltfi ~ LIPIITEO L.Mn<ATll!Y Sfffl..£ LOO 

Sfffl.E IEIIJrr 1KG, NETI ll:l&lT (SRAMS IA'lYl AU DESCR!PTI 00 ll.ASS 
IO, r,;------======::a:::s::::~ ~-===-• ~ ===as:r:=""' = 

M, I, COC ClAST i'\llTRIX 
~==~ ===== -:= ============= 

TAEU +10 TAEU TAIU I'!. I. coc. IO, Ill. CfU SIZE 1. SIU SD ST CY ca.m 
5fL IT OHPS FEED CCN: LIGHTS TOTAL l1A!l MS V.G, PPB =:;;-::::a== 

VIS 6R LS OT SD CY 

168780' 14.3 0,6 13.7 177,B m.9 23,9 18,1 5.8 0 ~ p 40 IJJ 1.-i Iii u y y y B B TIU 
-!i80Cl' 13,4 0,4 13,0 261.7 245.9 15,B 12.7 :u 0 NA p 30 70 ~ ~ u y y y B B TILL 
-8820' 12,6 u B.3 14B.9 125.9 23.0 19,2 3.B 151 p 61) 40 NA u y y y B B1 NA TILL 

-eel 5.4 2,4 3.0 79.4 67.8 11.6 '1.6 2,0 0 NA p 70 3() u y y y~ ~ B 8 HI.I. 
·8£15CPS,2 3,5 4.7 97.0 75,8 21.2 17. 7 3,5 3 m p 80 ?O NA NA u y y y B 8 Till 
-881, 9,3 1.5 7.B 132.9 103.6 29.J 24.6 4. 7 0 NA p 80 20 NA ~ u y y y B B nu. 
-887 6.5 3,4 3, I 101.3 B7.4 13,9 11.2 2.7 0 NA p 80 20 NA ~ u y y y B B TILL 

61U 11.ASSIF!CATJ(Jj 

Y!Slll.E liWl FRDI sw.(100 TABLE filO P~llll 

StWI.E I PNID 
Y/N DIM:TER TI!ICl(HESS 

16878 N IO YISl!l.E 00...0 

-880 II NJ YI SI ll.E GClD 

·882 M 100 X 150 2S C 

N.liBER Cl'" EAAIHS 

ABBRADE!l IR!lEGU.AR CEl.lCATE IOI CALCY.6. 
a;;.;;;:;:---, =.;---, i=;;;=::.-=2 MS ASSAY 

T p T p T P TOTl't. ~ Pf'B Rf!Wlj(S 

TOTAL 19,2 151 

-eas y !SO X 75 
100 X 100 
100 X 150 

13 C 
20 C 
25 C 

EST. IOt PYRITE 
200 FIi£ !50 N1C10l!il 
tlWICAS lTE Ul.Ofil.NU 

TOTAL 3 17.7 269 

·Bllb 

-887 

N 

N 

Ill VISHU 00..0 

Ill YIS!llE 611.D 

https://IR!lEGU.AR


BLANK PAGE 
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SIJl!AAY IF G. MEYER LOO 08-209, ROTASONIC CORE 
OB-209

{ IN "1N MA6 1K lt IN -63 MICR1)1 H IN NA6 FRAC J -63 t4lH ~G MAS H«: 

"200 "600u "s5b "~ "6000 "30 "100u "100 "10b "10 "~ "10 "500 "50 "100 ~~MAG ~ "100 ~ "21 Appendix 8-36B.Al Cu 1.,g Ba Al C Ni S No Zn Ft~ Ni P& 1110 Au •~~ . ..il!~L. g/kg_ .9/~L IJ~rr~~ LIOOLOGV LITl()LOGIC OESCRIPTI().19 AND/OR REMARKS 
!e--__-_-,.,-_-_.,..l,-_.-__-_-_..,.l_-_-_-__-_-,-__-_-_-__-r-,__-_-_-_-_.,.!_-_-__-._-_..,..1_-_-_-_-__-,----,-,--..,..,---,.----__-_-_-_-,.1_-_-_-__-_..,i_________,.._L_____ !______ '•·-----' ----- '----·-- '------ 1 MO I NES ,-:-:::=.-:;:::i 
!..----- I .,,. ___ L----- L----- L _____ ~ =====; :::::L::::: c::::: -----' ----- L-----; _____ 1-----' ----- 1 es;!,;; :::a-----------------------------:·~----l----- t----·-- L----- I -----1 
~---_-__--_ ,...!--· -_-_-__-: (_-:_--_-_ ,,l _-:_-_--_, t_--__·-----1-1--_-__-_--_ l-i--_-__-_-: -----1------1 ·---- i ---- -----1------ ~-----1------ ! ----- i------ ~----- ~----- i------' i I ! (0, 0-1, Ol Organic 1edi1enh, : 
r -r - - - r - -----L-----~-----!------- -----~-----~-----~-----~-----!-------!-------~-----~-----\ I I===;;:;!'"·------- ----------l 
!- . . ' ' I F=:::::::,.;:c--::1 (1,0-2,0l Clay, black, organic: rich, l 
r--···.. - i------ r------ ~----··- ~--·.. -- r-----,----- • ----- ,·----- r----- I----- ·----r------1.. ----- ( •---- r•---- r---··- ,----- i------- ,--··-- ! I w..r ----=1------------------ -----------;:-··---- i------ r----- r----- 1--·--- r-----, _____ '° ____... , -----, ----- r----- ----- r----- r-----, ----- r----- i------ r-----, -----, -----1 I §--:¥~ (2,0-4.0l Missing, l 
!_ __ ... __ :------:------- '··•·•--·-- r _____ '----·-- r ---·-- i .... ____ ;·•-----i..··---- ·---·•-- -·---- i_ _____ L----- [ _____ !------ :__ _____ L. ____ ~----- L___ .._I I k~- ·-·------- -----------------, 

1 t::=-:::=::::::.=.:i (4,0-7,51 Clay with occasional thin silt ! 
I 1-,;-::;:...;.c:;:;..:-:::;:..;J luinae in upper part, Silt content , 
I t:-'-::::::--:::::::-:--3 increases with depth, l 

I tt;:i:=i:~~ (7,5-18,51 Varved clays with clayey silts, -Jr====~ f===== ~===== ~===== b==== ~. ==== ~===== f===== ~===== ~===== ~===== t-==== ~===== h==== h==== f===== f===== t===== f===== h==== !I , - l , , I t:..:.."'":..:.:-:-...:..-31 2-3 varve couplets per inch. Very fine sandy : 
I 1-:-=...;.=-:-::::•-:1 silt fro■ 17'-18,5'. l~:::::f:::::l:::::[:::::t:::::[:::::[:::: ~:::::f:::::;:::::l=::::~_::::f:::::L:::::l:::::t:::::t:::::l:::::l:::::~:::::: I t:::...:..:. :•--------- -: 

~-----'-----L-----L-----L-----1 _____ L_____ L_____ L_____ l-----L-----~-----L-----L-----~-----1----- h ----l------~-----1------1 I 6~1 (18,5-22.0l Clay, dark gray with thin : 
I I I laminae of clayey silt, granite pebble at : 

~ --··-- !------- ~-----1------ i------ ~-----1------ ~----- ~----- ~----- t------ r----- ~----- 1------ ~----- t------ i------ 1------ ,.. _____ ~----- i I 20.51, l
r---·-- :------ :-··--- ,----- r----- :-·•--- !----·-- r----- ,----- i------- i-------·- ,----- t·---- i ----- t----- ~----··, ..... --- 1---··- I I+ J l!·----- i 

:11:____:____L__[__J------ t----- f---- .. r-----: -----;-----: ----- t----· r----- ~-----r----- 1----- 1•-----: ------- !______ :---- ~ _I \ be,..__:=._:-.,;;;\ (?2,Cr-33.0l Lake clay massive but bedded,--!25 
l ----- j_ ______ L----- ! ----- L----- i -----: -----; -----: ----- i ----- L----- L-----' ----- ~-----' ----- L----- L----- l_ ______ I ----- '------ i -I I H·-·-......::1 111t 1nc:reases fro■ 281 down. ,I i=::z: .......... :·:i : ~----· l-----L-----L-----~-----L-----~-----L-----L-----L-----~ ----~-----L-----L-----~-----~-----'-----L-----L-----t------! -I 
1------ f------ t------ !------ f------1-----··: ----- 1-------1------ i------ !------- !------ 0----- f------ f------ 1------ I.-- --- !------- '----·-- 1.. - •• --- ! -l ! ~-- : 
r-----f------f------j------f------f------~-----~-----1------f------ ----• L-----~-----. •----r-----~-----t------------~-----------1 i 

l-1 

r 
r • , 

! 

j----r--..:a-·--
~ Ii 

·-1r--.--Jm--31w1 
~ a::.:.: iii 

i i 
. 

I 
r I

I --·r--·
f - I 

, ' JO r--..---7 I 

I 
l 

____ •.,_ .-·----- / 7 r,. ..::::=.-::::..._._, ... ' II 

Ic::::: r:::::: t::::: '.:::::: c:::::: JC:::: n:::::: ::::f.s: /C. :a tf--3 S~ ur.:::: :~::::: 1:::::: c::::: ,~:::::: £::::: -'-·--··-- :·---··-. 
~..- ...... 

I 

I ··---- '------ '·----- L--·--- I ---- ~ -- ~,____ --·--~---'.~;;;;i::-·- _-· ~J.___ ~----- ~·----- ! -----' ----- t ·----: - : ----- L----·-. ---------~ 
I;_~::__:-- .... :; (33. 0-39. 5l Clay, some bedding, pebble at~·--· . "ll=-~''8r .~L--:,t --i~t I I ~ ! I ' 
I 
I 

I I ::.·-·..--....- :c-:i 36,51 1 silt larnrnae from 331 to 34.51 and 
I 
I 
Ii=:===_;=====f===== ;===== i=== ==r====i ===___ =i~~T"'idr==c===== '=====;===== ~== ===i====if:=:t= ====t=:=:: : 

·--··-···-·------
............."'"'· Sublooe.

increasing below 36', Base of St. Louis I 

' -----------:
....____ ···------·. ·---·-- !., _____ -·-----. -----. ------ ,. ______ ·---·--- '·----·- -------- ------ ·------ ------ .. _____ ---·--·- ,______ --------- ·---------- .. _.______ • 

l:_ _____ :______ ! ----- ------ ------ ------ \ ----- ------ ------' -----. ----- ------ ------. ----- ----·-- ------ ------ ------ ··---·-- ! ----- (39.5-52,0l Fine sand, biotite mica I 

abundant, some medium sand increasing with I 

I 

•
l 

'm--:11---'.r-·-·~-~:r--~----..,~.--·--r·· ·r ~ • , . r·--r---~~--------j 
:- ... -·-·-- :-----·.. :----·-: -----' ----- ~------. --,......... ~····--·-: -----.. ~ ·----·-· .• -----' -·-·-~··-:----·-·- :- ..·---: ---·-- ~-------; ------'.----·---' ---·-- ~----·-; depth. Top of Rainy Lobe. 

I 

nu--- .. ··- ..~W]~ --·- lJlll.. ··-··- r.ii·;:i!illu -- iiiilllJt.. - i ·--- ... ~lit-- -- ,illi:'t .. -··..11L -- .... -- ..... ·~t::.::.::.:~ n:;··- .. - i- •-·.. •• - !"'- .... -- ~ --- -- ~-- - ••• t --- -- lJi1i~!iili1iliffl-- - • - 1ffl!J·-- - .. I 
I 

,µ,;------ iil:lllllll ___ :mr---- --· ·- ~----- m!t ____ llllilr-··-is / C .t;t'5i - S 10 mili!·-·--· r·.. ---- c----- r----- ir----- ii'----------- a----1
i;--···-- 1•1,1mr- .... ,.--···.. - ·-ir..----,. ··-··- ,ttiallr·--;11----.111- ----c----- .. -----c-----w---- c-----~---- -----
;_· ===-'.=i; ___ .. ~ ---- •- 1.-·•--·•: --·· - :;,,~.. --·- ~---- •• '!11~·---- li'l...___ ----. ----- '·•----- ----- IL---- l-----~ ---·• ....- .. -1 

,:68?8,:~ lliliiliiL ________!50
'-----. ---1 ---- - ~----- i------ L----- L----- ~-----1------ ~----- ~-----1------1------ ----1------ ~----- ----11-----1
~I---·-- --- itil----- -1------1------ f------ f------1-------1------ I ··----f------1------ !------1----- ~-----!-------Ill ---- ID---- I :J j - i'::: =::: i (52,0-54.0l Mediu■ to coarse sand gravel l 
:fi---··- -- - Ji!- - ---· - :------ - : --- - •• - - -- -- : - ---- r --- - 1------ 1------ !.. _____ t------ r----- 111----- 1----- -- f- --- -- t----- llt----1 -l I I : : : : :1 and si 1t layer at botto11. 1 l 

-J I r-,.,..,,..,,,c--:,,-,,..,.,..,..,;..,------------------:r----.. - ··---· :~ ..._F=.:;--··-;.r=-=:.1;:::.:~,i·=~-----· u--···· i------r-----=-r-=-==:.r---- ~-- ,-·---- ~=--=-Jn.:-=~ -_-+-,----,-----,,:::::::: I (54,0-55.0l l'ledium to coarse sand, very fine : 
a::::: :: ~[:::: _:: ll::::: ;I,(:::: :i1'J::: !==;~: :ac,;~;,:: :1:r;:~_: !ooJ.::::: C:::: ~:::::: ;:::::: ,c:::: C::::: :: uc::: ~:::::: I :· silty sand, ! 

I.-----' -~i____ --- Y,----- :l;Jl!,---- ~-i1---i.~L 'I;_;:, ...:!:'!.i?._-;;- ICI• 0., 1tL--·· L----- L----- 1. _____ ·~----- i~•----- -- '.ai-----1-··--- I 
' . i:

1: -----. .... ---- ---1----- ·a---- ~llill-- ... ·L, ll!~-JIC...... :j,f.J-.--- i------ :------- ~----- -----If--·---. .. ... •~----- ! ·--·--- i i: :i (55,0-60.0l Dirty fine and Medium sand. : 
: 0 - - " ¾---• ' _ ...~~t,~-·-,S /. C '6, 10- 6 S 1!1!t : 1 : ., ' --iit-·-1 ·---i [I 6 :H B l~ii\ \fl! I--------------------: 

l 

: : :, (60,0-67.0l Coarse sand1 layer of large I 

' I-: pebbles at 64', coarse to very coarse sand It==== ;n· ·== tf=== -- === t==== :,t::Jrt==--lr~;~==·l==~·~~~~~~ ~=== t===== ~===== ~===== t==== t==== === t==== t====: 
i. 

.~------- ,,--... :........... - ··- -·--l.. ··--- ~!t··-- ··-:J,-·····-· ,t----·· l---- ~,t.. ___ ,______ ·--·.. ··-- '·----- )-----[·---·- --:J··---- 1-······- :: below pebbles.f--:_ ·L-·f1---- !., _____ j - -. ---f1-_____ i --- ·_ ;'---~L~ :j____rt~ ____ : -----~-----I----- L----- L---:r----- ',___,__: I 

I 

l' 
/..----- !.. _____ ·----·--- 1------ : _____ ~----- .---,.. -'....,____, -•----- j_,______ ; •----- > ---•~- !,. _____ • ____ : ----- :.,,_____ ,.. ----- ~-•--•-•-- \.. , .... , ___ ~.. _, 0MH•-•--- :: ' •-:··.-· ,-•••-., ------- : 

I 

~----.. 0-----~-----~-----:---- ~ ----~-----L----- -----:-----~-----------~-----~-----~-----'----- ·-----~-----~-----'. _____ , 
~... _____ ;------ 1------ r-- ..·--; ---~- i -----; ----- ~ -----· .·----- r·.. ---- r------ r-----·: -----i------ 1------; ----- r----- ~----- · -----: -----. -! ;:;~;:::;:::;~;:::~;: (~7.0-73.0l Coarse sand and gravel; very -l 
Jr--- -.---.---,-·--•--,..--ij.----·,- --,---·-1..---- • ---r----•,r=-•-1· .----, 7Ci ·-,----4----i-::;::--:?S:·S·' frne sand at 68' 1 cobbly sanil and gravel to :~----- -- ----s--u---- .---··- s---- •--- ar:----4t:---- --- , ti:;ii---·· :------1------ r----·--11--- :r----- ~F.t --- :!llif ____ •f --- ; -, 1:;:,::,:,::,:,::,:~,: about 71.51, ! __:-: -- c---' --i---- l _____ i-__ ,---- "'_r.~ /C 7 0- rl 5, mu.---- r---···· :·----- ~----- ,lli!ll1··-- '[ _____ &,a·--- lll',·---- ,tt;r·----. 7 -

Fine sand.- -- ,Iii ----. -- ----a:~---· ._ ___ i!l!llH:--lfflC 'C7 --:r-L---c----- ------f-----'" --- I -----1---:----r--: !:.:;::··;- ,--;·::;;.'. (73,0-74,0l :I----- -- •---- --1. ---- ~-==-. --·• -.:.:: ---- ~ ••---: ---- ~- --- ~-----f •••--- r-----,il=1----- '1 ---1.:.:.:.:.i ~----1 i.16 :a: :\3 ~:: I! (I]
I 

-1 : ~::~;•:=:•::-:~:::•,------------------: 
----- -- 1111---- !------- ~-----!------I"-----/----.. --!-----··/------~-----!------!------~- --- !------ ~----- itl1---- ___ ... , -! I ~.; • • • • • • 1 (74,0-75,0l Cobbly fine to mediUJI sand, !

9·•---- -- 111---- ~----- 1------1------ I•----- 1..-----' -----1------ '------ j•----- 1------ .- ~--··--.-----ti----•- I ----1 -! I I : : : : : poorly sorted, : r---·-- I --r----·-·-. --i------ ~-----; -----:-••---· .. ;.. -·----:... ---- ... r---•--r----·-~----- i--·.. --- ~----- r-i----· ;.. ----·- ~·---- ..·-- ~----- ra---·--·-l 1-,----,------,.•---:::---..:-------- --1 

-1 ,.:::;..;s.6.:::::.: (75.0-76,0) Very fine to fine sand. : 
~==-r ··-r ____ r ___ :11=:-~L_____ -=-: ~j ~ ::Je -~----1-----~-----:. _____ i -···:· _____ : _:-i1L ___ ;1.-=::-! -·::·· ,•::···•=····=·· --------------------------: 
1---.. -- -- .I..---- --- !111..----1--------- _.JS /C 8 0- 8 Si I ___ L----- L----- L----- • a. ___ t----- __ ii!L--- ltli--- ..··• i :.1.68831i 110: ~;2_::; ;;,--:;;~; (76.0-78,0l Coarse sand fining ucward to : 
ill----- --1- ---- --- ill-----~-----· :llUli---- - .:~ii=--•- - fli!.---- R--- L---- - ~----- ~----- --- i----- ·••· ~~ -·--- ffil.---- ! -1 1- r.;.·..••• ..-.::i"':..:· :,1 rnediu11 sand. I 

11,, ),.... ~··-.·~---- ·------ ----:t----- ----- --:_~---i-~ --- __ 1 ----1=---- ---1------ f------1------ r+--· --··-J!~ -1 I •<:~::;=-:::::..:·'3 (78,0-82.0l Very coarse gravelly sand; I ~=---- -- r-----t--------- ----------·-~ ---- r----- -····-n-····-1 -1 ~....:::::f"....):, gravel ii do■ inatad by black ■eta1110rpfiics, !
J I ri. J ... 'I:.:.~ I ·::::: ::t:::::c:::::I::::, - •0 i -=-- :::1::::F:::: ::::fi::::l .-'----~! ~ i·•!:··:-~.::/.)~\):,.-------------------: 

-
/C 90-951..i!Jl!I!'---- ---1 ---- ----- .i.168:85!!@.j r. :':,,•;,:->·i (82,0-95,0) Very cobbly gravelly sand,

::;i I 7...- ...-,,·.f·-~. :,1 dirty, washed ti 11 (?}, poQr1y sorted,----1 -1P~,. MaJC"'c ! L~ •.._),.•··.,\,;i cobbles are dark 11eta110rpl11cs, fine sand:::~~ ::: ::::~::::: -i : f:': :a:::.;..::::;! (93-941 ). 
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- -......-i-'-----.-'1---__,.1...,l'-: .__._......... .::_,l,.____ ::.:._-··--.·........ : 
. 

1 • 
-----------------,

!.1.68:8:-=;.ji l0i •• ; (95,0-97,0l l!ediuM sand grading up to fine l
..J I -- 1,:,..,:,--,:,-,:>1 Hnd by 961 I 
-1 I i::;:: ::;:: :~;:: ::;.~ . •

100----~---.::::..::;..s.6- 1 (97.0-99.5) Gravelly fine sand.d 1 1-:::--;:;••=::-•:::-:-------- --- -------:L!. 6 8 :B ? 1i 10] e;·"...~~-s-~.,-'• (99, s-102. 0) Dirty sandy cobbles and gravel. 
! ►'( ·:i·~- ':-'.. '.~---------.;.___•------ ----, 

,, ,-,c·_ -~'---~--~-···~:12::1 (102,0-105.0l Gravelly sandy loam till, r 
..L'-''-' -l :,.: ::< :,-.: :,J~~~:lY~~~~_!~---------! 

•d l :,,: )< I (105, 0-113,0l 8EDROCK1 107-111, 5 layered I 
. ,-_,.i~L I;:i: 8 6 3 'l :,-:: :,-,:i Hornblende-Biotite schi5t/6neiss; 111,5-113 :11 :=< :,< I biotite schist (aeta graywackel; at least 3 : 

, I I :,-:: :=<:! veins of Metagranita or QUirtz syanite : 
- 1_________.::,;:__:;;;:__! (10nzonite?l sucli as at 109.5 (set 3 thin I 
-1 I I section descriptions by T. S. BOERBOOM). : 

115-..J1 Il_______________________ :,I 
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SA:r.~.:: 
~1"B:J 

DH 
NUi'IBE~ 

SAAPL=: 
INTEWAL 

3T D G ;□ ~TY LEGA~ 
DESC 

COUNTY DRIFT 
TYPE 

ASSAY 
FTS 

SOLD WT (gl WT (gl WT (g) 

BRAH~ HP1C FEED +lOFED ~NMAG 
W7 (gl WT(gl WT (gl WT '/. 

i'!A6 -£3u/ll --63FE£!l -£3uM 
',,,T % 

+10 
ioiT 'I, 
SANO 

Appendix 8-36C. 

:6875 209 30-35 5. SO ~E-SE 16 63 20 SL D!l!L C'...AY: GLAC!AI.. LI< -1.0 -1.0 -1.0 -1.0 -1.0 45.7 696.0 7 -1 -l 
:6376 209 35-39.5 4.5 SO l'.£-5£ 16 63 20 Si. D~L CLAY: GLACIAL LK -1.0 -1.0 -1.0 -1.0 -1.0 22.0 765.o 3 -1 -1 

!6877 209 45-50 5. SO NE-SE :6 63 20 SL ~- =. ~a V.r. SA~il -1.0 -1.0 -1.0 -1.0 -1.0 61,l 533.0 
:6a7a 209 50-55 5. 5 0 :le-SE 16 63 20 SL iL :i!ED. TO C. SA!lw 45-55 o.o 14300.0 600.0 18.1 5.8 -:.o -1.0 
16875 203 55-50 5. S □ ~E-SE 16 63 20 SL RL. F. TO V.F. S~D -1.0 -1.0 -1.0 -1.0 -1.0 34.5 628.0 5 
16880 209 60-65 5. _5 0 NE-SE :6 63 20 SL Rt.. GVL. S~il 55-65 o.o 13400.0 400.0 12.7 3.1 23.6 576.0 4 3 93 
:E.aa: 20'3 70-75 5. 5 □ NE-SE 16 63 20 SL RL. GVL. S~D -1.0 -1.0 -1.0 -1.0 -1.0 2'3.1 782.0 4 -1 -l 

:6882 20'3 75-78 3. SO NE-SE 16 63 20 SL ~~. ,11ED. TO C. SAND 70-78 1.0 12600.0 4300.0 19.2 3.8 -1.0 -1.0 34 -1 
:6&8.3 209 80-85 5. SO NE-SE 16 63 20 SL i\!.., GVL. SAAD S0-85 0.0 5400.0 2400.0 9.6 2.0 23.9 446.0 i:

,.J 44 51 
16a84 209 85-90 5. SO '.'if-SE :s 63 20 SL iL GVL. SriND -1.0 -1.0 -:.o -1.0 -1.0 54.6 4:5.0 p.w -1 
:3846., 20S 85-'30 5. SJ ~E-SE :6 63 20 SL R... Gv~. SA:\D -1.0 -1.0 -:.o -1. 0 -i.O 28. 7 422.0 7 -1 

16885 209 SO-S5 5. SO NE-5£ :6 63 20 SL it.. GVL. SA~D 85-95 3.0 8200.0 3500.0 :7.7 3.5 54.9 34·;.o 15 43 4: 
:E:eas 20; 95-:00 5. SO ~E-SE :S 63 20 S~ ~-- GV~. SAAD 95-:00 o.o 3300.0 1500.0 24.6 4. 7 5'3.3 570.0 :o :5 74 
:SS87 20'3 lC0-105 w, so :1e-s:: 15 63 20 s_ it.. SANDY G'J:... T:LL 100-:05 o.o 5500.0 3400.0 2. 7 40.2 465.0 5 52 3'3 
:6357.i 205 :GO-:G5 5.0 S J :.£-SE iS 6j 20 -~ ~L.· SA~DY GV... ~=~~ 0 I) 0 0 0 0 C J 0 
:3-~: 20S :JO-~C? :. 0 5 G 'iE-5£ ,6 63 20 5'.. ~£iliCCK -:.o -1.0 -1.0 -1.C -:.O -1 -. 
:2a;;2 20s :G7-:::. 5 4.5 SJ \E-SE :o o3 20 ::::~ I!ED~GC~ -1.0 -1. 0 -:.o -:.o -:.o -:.o . ,; 

--• IJ 

.i.3253 2~1•3 :.5 SJ '.'c-SC !5 53 20 S~ 5EDRCCi< -:.o -1.0 -:.o -~.o -:.o -:.o -1.0 

CG AS " 
:li..;:r.i:E~ 
!6873 57 o. :4 :3:0 400 10000 23.20 310 290 250 160 0 20 25 13 -0.5 0 -10 -0,8 .3500 623 :10 11 65 2 300.0 27.0 :3.50 
15850 -4C 0.13 1030 340 ::ooo 22.50 320 2'30 260 :60 0 ,,:

.i.,.J -:5 :3 -0.5 0 -:o -0.9 2500 433 58 !i -2 2:0.0 21.: 
:Sd82 200 0.09 907 380 10000 23.70 420 330 280 150 0 15 -14 1: -0.5 0 -10 -0. 7 1400 406 64 B 75 2 220.0 1a.c 2 :4.20 
. r ... ,._-. 
.ooo~ :,o o.:3 a:5 330 1.0DOO 25.40 460 330 200 :30 0 27 -10 :o -0.5 0 -:o -0.6 340 aa 9 :;; :·30. C 

:528: 420 o. :: 707 330 5700 25.80 :00 320 250 0 :6 -:4 12 -0. S 0 -10 0.7 :oo SJ _ :50. C :s.o 
:Eo86 os o.:5 1ss 330 ::oco 23.50 490 350 3CO 0 29 S -0.5 i} -:o -0.6 5GO 364 EB a 75 2 :BO. 0 •c- " ... ..J,., 3 :8. 2: 
:Sa87 :20000 O. :3 ~G:O 360 5700 24.20 4EO 300 250 0 -:: :1 --0. 5 0 -:o -0.'3 -:400 :o 73 -~ 2:0. 0 ·j 8. i'3 

2/:i!J~E ,'.GD 7~02 C.~ \: C:J Z.'i S£ '!!Q AG JB WT 
N~13Eit :r; % g/:-1.g 
16&85 0.:80 :.70 ~500 :50 41 3~0 -, -l -0.5 S 0.4 
:6886 0.550 .i.. 70 1300 :7G 34 350 -1 -1 -0.5 4 o. 5 
:5887 0.650 :. 70 13CO !50 44 300 _, 2 -o.5 ~o 0.4 

SA:'iiJi.E AiJ V CR MN r~ AS i'O AG CD SN SB w PB BI U wT 
NUl'l&E1 ;JPB .,. g/kg 
13846~ -1 77 110 430 2.7 17 36 29 43 -1 1 --0.5 -1 '3 -1 -1 -1 14 -1 -1 68.0 
:6875 -1 '3'3 100 540 3.2 20 3S 24 70 3 -1 3 -0.5 -1 -1 -1 -1 17 2 65. 7 
15876 3 120 120 580 3.'3 24503296 4 4 -0,5 -1 -1 -1 22 2 29.8 
16877 58 '37 360 2.3 17 31 21 45 2 2 -0.5 1 _, -1 20 -1 1:4. 6 
16879 -1 61 110 390 2.7 lS 3'3 28 50 2 -1 1 -o. 5 1 -1 -1 -1 15 -l 54.'3 
16880 67 110 400 2.8 1'3 38 29 52 2 -1 1 -0. 5 l -1 -1 -l 1'3 -1 41.0 
16881 -1 5'3 110 420 2.7 1'3 3'3 26 48 2 -1 1 -0. 5 1 -1 -1 -1 20 -1 2 37.2 
:6883 7~ 120 420 3.0 23 43 30 55 -1 -1 1 -0.5 -1 -1 -l 1 :B -1 -1 53.6 
16884 -1 71 120 510 3.0 21 3'3 26 46 l -1 -1 -0.5 -1 1 -1 -1 -1 18 -1 131.6 
16885 -l 67 !20 480 2.9 22 3'3 25 48 1 -1 1 -0.5 -1 1 -1 -1 -1 16 -1 -1 157.3 
16886 -1 74 120 530 3.1 24 3'3 26 44 1 -1 2 -o.s 1 -1 -1 3 18 -l 104.0 
16887 -1 82 130 SSO 3. S 26 46 37 62 1 -1 1 -0. S 1 -1 -1 -1 9 20 -1 1 86.5 
16aan 0 0 100 0 o.o 0 0 0 60 2 -1 2 -o.s -1 1 -1 0 9 0 0 0 o.o 
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BEDROCK ANALYSIS (PJM) 

SAM9'..£ 
NU~BE~ 
13863 

AU SB AS 
PPB 
-a -0.2. -1.2 

BA 

1300 

BR 

0.0 

CD 

l 

~"I.,~ 

82.0 

cs 

0.0 

CR 

210 

co 

i7 

E:J 

0 

HF 

3 

B 

-50 

FE 
% 

4, l 

L.A 

47 

Li.J 

0.0 

:i-o 

2 

NI 

C'·-• 
.JC 

RB 

100 

SM 

o.oo 

SC 

o.o 

SE 

-5 

AGR l'-..A TA 
i 

-2 2.90 -8.0 

,:; 

-10 

7B 

0.0 

,r1 

7.4 

SN 

-:o 

... 

-2 

w 

2.0 

YB 

0 

Z~R 

100 

B 

0 

BEDROCK ANALYSIS (PPr>'!l CDNT~NUED 

SAMPLE 
NUl'I.BB 
138&3 

cu 

46 

PB 

24 

Z.'l 

34 

MN 

&40 

AG 

2.0 

SNR 

0 

' .:.. ... 

46 

BE 

3 

C0-2 
i 

0.02 

NA 

33000 

MS AL SID2 s 
% % 

16000 5.21 62.8 0.00 

C:.. 

-50 

K 

21000 

CA 

23000 

FED 
i 

3.5 

NIR 

-300 

SR 

670 

NB MOR 

7 -3 

BAR TAR 

1200-2.6 

BI L.OI 
% 

-2 l. 08 

F!:: 

38000 

156 



----------

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

-----------

Appendix 8-37 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-210 

Dr i 11 ing Completion Date 12/8/85 

LOCATION (see map at right) 

S-T-R SW!-SEz-25-64N-21W 

County St. Louis 

Quadrangle Gheen N.W. 7.5 

Regional Survey Area __o_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1367 ft. 

Total Depth __5_4_f_t_.___________ 

Elevation, Top of 
Precambrian Bedrock 1318 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 
Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Sunnnary Log 

INFOR..'11.fATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-21. 5 Des Moines Lobe G A,B,C 
Gl. Drift 

21. 5-49 Rainy Lobe G A,B,C C = Cu,Ni 
Gl. Drift 

49-54 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) Monzonite or Monzodiorite (Streckeisen classification) 

Thin Section Description: Ul3854 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), I; 
Graphitic material, less than l; 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) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBI.RDEN DRILL!~ KAH/l6ElENT LI11ITED LABOOATOOY SAl"flE LIE 

SAlfl.E IEIGffT (KB. WET) lrEili!T <SAAHS DRY) AU DESCRIPTI!li CLASS 
tl). == ---------- ==--= 

11. I, COOC CLAST ~TRIX 
====::::---==--= =--=::::::::::.mm 

TABLE +10 TAa.£ TABLE H. I. C!N:, NOO I«}. CALC SIZE % S/U SD ST CY 00..Cll 
SPLIT OiIPS FEED CIX LIGHTS TOTAL HAS l1AG Y.6. PPB = 

VIS 6R LS OT SD CY 

17013CP 20.3 0.1 20.2 64.3 60.6 3.7 2.8 0.9 0 NA p :!-0 70 TR 3 s F y y B B SAND 
-017CP 24.0 5,8 18.2 226.0 137.5 88.5 82.7 5.8 2 27 p 80 20 NA NA u y y y GB GB TILL 

-018 8.1 1.6 6.5 104.6 62.4 42.2 39.2 3.0 0 NA p 80 20 NA NA u y y y GB 6B TILL 
-019 6.4 2.4 4.0 87.5 58.1 29.4 27.6 1.8 0 NA p 80 20 NA HA u y y y GB GB TILL 

6(lJ) a.ASSIFICATICW 

VISIBl.£ 6Cl.D FROt SJW<Ilf3 TABLE AND P~Ilf3 
tfflBER CF SAAINS 

ABBRADED IRR£6l.l.M OCLICATE OOH CALC V.6, 
SAtfLE I PMEO -=-- ----- === l1A6 ASSAY 

YIN DIAPETER THICKNESS T P T P T P TOTAi.. SNS PPB RENMKS 

17013 N NO VISIBLE GCX.D 

-017 Y 25 X SO 8 C EST. 20;t;. PYRITE 

100 X 125 22 C 

TOTAL 2 82.7 27 

-018 Y I«! VISIBLE GOLD EST. 2St PYRITE 

EST. 2SX PYRITE-019 Y t«:I VISI!l.E Gll.D 

II 



9.JIIIIIARY OF G, MEYER LOG DB--2101 ROTASONIC CORE 
OB-210

[ IN ~ lilA6 lflC JC -63 tOUAS Ml¥, • ltlC
l'()N • j3 HMC 

Aw A~ A5 Aa5 A6r. At A~OO A100 A~g A10 A;oo A.0 A500 A~ A100 A~ AA0 A100 A10 A2 
INi~m.~~ LITHOLOGY LITHOLOGIC DESCRIPTIONS AND/OR REMARKS Appendix 8-37B.

11C._.::=-:·c·: u :cSb _L_ Mo __ L:::-_:-1_:-r.... ___ L___ _ . -~i- _I.. ____ !... Mo_ .. 1··- n·- L _~ _L 1t_ i ___b -.... Mo_ . ____ 11-·;--·-·JL.r.Q/~g_~·_illj_-,-_g1-J<_q_i ft'I O ll !NIES F'.::::-:::::~·:J l 
·---··-- ·--··--- --·----. ··----. -•··•-- i -··--- L-··--- -----·· '·----- '·-------1------ I -----1···---- I----- 1----··- I ---··-I _____ I ........... , ---·•-L··----; \ : .T-::.:_··· :/·· ::.:'-.---------------------~ 
l- --- - •• l ···- - ·• i- ··-- -- 1- ---- i------ \·----- l- - ---- - --·- - L---- - !- ·--- - ~ ----- 1------ ~ --- -- I•----- I-··-- --1·--- -- '· -- - -- ! ••••• - -- 1---·- -- '·-----· i -i l--<::-·<:.<:-·•:1 (0,0-10,0) Clayey till, pebbles and grains : 
~--·-•-- ----·--- ...... ____ ~----- ._. _____ , ----- r--·---- :------ ... ----·- --···---~-----I·-----!-------~----- 1---·--- !------- !------!------!-·----•-:-----·-! -i ! ,::. ::,.. :>-- ) are present ~ut (l()t abundan~1 pebbles are : 

, t ' I ! i ' 
r.:- -j 1 .• ••• > :..:·. )I carbonate, silt increases 1mh depth. :'·-' ;- ---- -- :· -·•· .. -·· .- ·• - ·-- , -·- --- :- ·•··· - -- ;·-- --··· ,·- - --- r- -··--, - ·· ···- ·· ,······ ··- - r--- -- - ,·-- -- -1··- - -··-- ,-- ---- , • -··- - 1--- -- - ... ,·-- •• • • ; ·-···- i- ·--•- - •1•... -- - • 1 i ·< ..-:::· .:::, .. J !-,I

t:::::::;::::::~:: ·::: ::::: [::::::: [::::::::; ::::::~:::::: t::::: ~::::: f ::::: '. :::::_ i _:::: l:::::: f ::::·: ==~~::·;::::: ;.::::~ :.::::::: ~ :::::: ::i i}:: :< ):: J-~- l 
• 1 ' I I ; I I I I I __j 1,.......-~·· _: • .-) (10,0-12.5) Silt to very fine sandy silt. : 

r·-·-~::, Ii--·--- I -----1------1------ i------l------l----- l- -----!------ 1------ j.. _____ i------1------1•----- !•-----1----- I----- 1------ i---•--- '···---- i -10• 

;•----- .L----- ~----- 1------1------ ,'------I·----------- 1-----·· 1---··-- ~----- 1------ \------ 1------ \------ i•··-··-- '-----·•: ----- ~----- ~-----i --1 ~=~=::-:-:.---------·---------: 
I------!-··---·· t-··----r----- i------ !------i------- ----- f------ t------ ! ----- i------ !------ ~----- 1------ !------ J·----- !------·: ----- r----- ! --1 l::;1;\ll!:P (12.5-14.0) Very fine sand. I 
r---- 1-··--- ·-- • ·-- ~-----r----·· r-----· ··---- l-----r----- r-----: -----r-----;-·-··-r----- ~ ·--··• r-----:-·---; ·----:-----: .....,._,-------L:::_::: :::::I·~-------------------- -------:,-1 r:: 

..L,_, -i , 1:EE..::-::::=--a (14,0-16.0l Silty clay • 
iJL 7 0JL s 1i ii0: l1"1 1r f1T11l11 

....: I -- 1il1!11\ii.1;: !11 <16.0-21,5) Very fine silty sand, transitionif~~=~~. ~~~~~~ :: I ::: ~~~~~ r~~~~~ 1==~~~~ ::~~;·s ;~~ I - ~=~~ ~~=~~]~~~~]~~~~~ t~~~~~ E~;~]~~;~~ c::::]~~;~~ t~~~~~ iJL_8 -l ! !Iii 111.IIH Ill zone at top, clay beds from 20' down. Baset- _,____.__~. --ill-- I It--+- ' 2Ct ·-1 !:! !\!j!lll~l!I of St. Louis Sublobe. ,I I I • ...j 1:HIAI I NV! tiillU.Lt.U.U.il.!.U----------------------,t::::: t:::: :: • ::: ; _:::: J::::: :::_ ::: :::: ··-- :::: [it-:::~:::::~:::::~:::::~::::: i::::: :~::::: ~:::::: 
r--·--- l------ -- I --- I ---- ----- --- ---- --- ----,, --- ,----- r----- r-----il----·· r----- -r··--···· r-----1 -r1,,--i--~~~,,-,,~~-~d~(2~1-~5~-2~3-~0~l~C-~la~yr··~--"-"i below 22.5' ; RAINY1~,ch~an~g~in~g-t_o_s_il-ty~cl-ay~-:LOBE, !i:------1•-·•-••- ,------ ,•--••··- ,-----. ----·•' -- ,i;:- /(.- J, .,•., - "c• re:·•, l' --- r----- ·----- 1·••---- ,•--··"·- ··•-···-- ·- I ......... -(, ____ _ 

~ I -- ,i:.--·-· c-·---t"'---L-·-··--y--- .--·_--·- --- -i-::-=-u11l~r=::·''1 - -···j_ _____ L------ ! ---- -:--··-~t--- - --·-- L,_____ :..,____ : .....: (23,0-28,0l Silty clay and thin silt beds l 
;_ --· -- ,.. _____ ·----- 1-----·· i------ ~1----- --··-- --,ii- • 111L iL. ... m---- i--··--- ~-----, -----1------1~-·----VM---- i------ ~----··-, .~ between 231 and 25,511 clarey silt to very : 
i.---·-- !------ 1------1------1-··----$----- ~ill---- ---is /C 2 5- 3 ~Ii illlll----1------ i------ ~----- ~----- ~----- jt\--··- l·--··--1------ ! -i r- . , ....---:=:! fine sand from 25. 51 ~o 28 • : 

_-·....1_______"'"E~\.:..i.:....',\::I (28,0-30.0l Ftne and very fine sand, few r--·~----·· ~.-------.: . -~-l-__:---1=-=.:_ --- - ·-1=--,J-.f= ----- i------ 1--. --- i- --~------ l;j ---- i-- ··-·-~-~ 
1-,. ·- ~~--:=-:; pebbles at 30 • ,

-7 I '/( ··, ., ~ • 1r---------- ------------------: 
-·, I :.:,:·~:::.,<>{:,: (30,0-36.0l Fine sand with granules and Ii::=.:: ==== E:=== '·'==== 1:=.=.:: 1==.=.:: If::=. :1f:.:c•1;·~;-~3~;~. l!.1=.:=- =. E::== :====== E=.:=.=. E:=== === E:===:L--··-ililil---il-----il.---- ----- Q_ ____ .____ _JC==-==::lc:::=::; I --- -l----- L----- ~----- !~----- --- i _____ I -; I ~ r: :'·..-·<:-:::,~! pebbles grades ~o medium sand and gravel, : 

~·---1!----TTl!----i!I-------•-- S / C 3 5 - 40:..iltf • ~---- -ii----1 .1.1. 7 0.1. 7 II 12 I 1:;i;.• -·••.;-:-,·;~. :i no cobbles, possible ti 11 (?) with abundant : 
ii------ --1----- ___ .. ii!---- --lr-"·::::::· -- .::-::: ffll. ---- - f----- 1------1----- 11------ ---· t-----1 ··--=, 1:::_ ,LJ·.. 1..::·.. ·•i•-•·1J sand. t 
1----- ________ _____ •. ___ - ,----+---+----•----- ---r---i =l !tP:!il.J i: : ; • ii (36,0-40.0l Dense fine sand with medium to ! 

7 I I: : : : :1 coarse sand; few granules. :40 ; I 1,....... , ••- •.••- •.••-, ••-,1-----------------1 
!JL 7 0.JL 8 II I.@ 1•'.;~·}-~;:·{·1 (40, 0-43.0l Pebbly fine to coarse sand; !1;;;;; ===== :=:=:==:=: -- : ;;;;;:;;;;; =;;~;;;~I :j I!Py; rt;==·;•-•':·;;;:~~~~l~_!_~~~~pact. i 

I . ! r:::-, I: : : : ·1 (,3,0-47.0) Fine sand, sollM! coarse; coarsens ! 
I ------ t------- ----, L!.7 0~l 9 q\11dJ I : ~I with deoth; gravelly sand by 451 Wl th llldilll : 
, ----11----- r----- -----,-----It----- w--- - 11111"---- 1 .,----,-',~,_b-,.,'?-···· .l gravel; co•pact. _____!
(----- -··--- ... :_·:: L_:::-_ L'::_-:: L::_--_: L. -----·-·· '·--··· _ ----- r----- ~---··- :t--·· · - 'Jm.. ____ I - - - - - • ----- "·----- L _____ L.________ ., __ I______ L______
L----l l ' I I ' I • ; i.lP:.J!j___:·~,;:=--~ (47.0-48.0) Cobbly dirtv sandy_gravel l50 ~,.1.,,....,,3,...9""....,,5=·""'4""'1i i )< :,-,:i angular cobbles, till.<?!; PEBBCE at 48'.; :~-----~----- -----~----- -----~-----~----• L ---- -----~-----~-----~-----'-----L-----~-----~-----~-----L----· ~ ·---~-----1
!------ !·--··-- -----, ----- ----- 1------ L----- r·----- -----1------ !------1-----·· 1------ ;------ i------ l------- l---··--\------ '· ----- '------' I:,.,: :c< i carbonaceous garnet-b1otae-quartz schist
!------:----- -----~----- -----!------!------~----- -----~-----r-----1------~-----1------~-----~-----~-----~-----r-----r-----1 -j :,-,: :,-,:1 ( ■ etaoelitel i sulfide-bearing (see thin ,
i--·--- ~------ --·---1------ ------ f" ...... - ... - l ----•- t ----·- -·---·- ~ -----·- r----·- r----·- !"···-•--- 1-----·- 1----- l.. - ... --.. -,.. - ... --- ( __ .,....... r----- 1 _,., __ ,,. 1 -----------. section description by T. S. BOERBOOM), ! 
1.. --···--'--••--- • , I • I 55 -:::1 :---------------------------------: 
L----- l-----·• _____ l_____ ::::: -~===== ---·-- i. ______ i. ___ ·- f" _____ L--·-- i ----- i_ ----- ==-~== i.::·::: ::::: .·::::::::. I (48,0-49.0) Greenish rocky silt, broken rock :
'···----' ----- _____ l_____ _____ ;_______ _____ 1______ 1______ ,~ _____ : __ ·---L-----1------ _____ ; _____ _____ .______ , ! or regolith (?), : 
i· ----·· !-----·· ----- t------ ----·· 1------ ----- '. •---- ~ ,_______1--_-_-_--:.,:.::.=: '·-----; ----- ----- ·----- ----·· ,., _____ i 1------------------------------~! (49.0-54.0) BEDROCK1MONZONITE or : 
I·----- 1----··- ----- 1----- ----- r----- 1------ ~----- i•----- ._ _____ I MONZODIORITE, lleikly metamorphOHtd (ste thin I 
····-·--- .·•···-··- --···--1·--··-- -·---- :---·---· ~-·---- !---·-- ;-----j------ l section description by T. S. BOtRBOOMl. ! 

-··--- r--··--
Jr ::::: r:::::: --···-! ----- ____ .r____ _i-1---·•· :•----· :-•··---:_------ ·---·--: -·••·--·- 7 I 

• 
I 

!...___,________________~--~-~--~--..___ __,____.____,__ _.....___.___..___~--..J.------ ; I 

·---------------------..----1 
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MASTER FIL: 

SA,~;;._~ 
Ni.:ti'E, 
:701, 
:10:2 
,70:3 
:,o:.:i 
170:5 
17016 
13647q 
170~7 
:?v18 
:n:3 
138:;5 
:385~ 
:3854 

D:i 
'-oiJMBE~ 
2:0 
2:..0 
210 
2:0 
210 
210 
210 
210 
2:0 
2:0 
2,0 
2:0 
2!0 

SAMPLE 
:NTERVAL 
S-10 
:Ha 
:8-23 
23-25 
25-30 
30-35 
30-35 
35-40 
40-45 
45-48 
48 
4'3-52 
S2-54 

STD GFu"7Y LEGAL 
DESC 

5. SO SW-SE 25 64 21 
4. SQ Sw-SE 25 64 21 
5. Su S~-SE 25 64 21 
2. SQ Sw-SE 25 64 2i 
5. S G S~-SE 25 64 21 
5. SO Sw-SE 25 64 21 
5. S G Sw-SE 25 64 21 
5. SO Sw-SE 25 64 21 
~- SO Sw-SE 25 64 21 
3. SO Sw-SE 25 84 2. 

-2.0 so s~-sE 25 64 2: 
3.0 5 0 S~-SE 25 64 21 
2.0 S G s~-SE 25 54 2: 

COUNTY D~IFT ASSAY 
TYPE c--"' :ll 

SL DML. CLAYEY TIL.~ 
SL Dfl:L C!..AY: GLACIAL LK 
SL DML. F. TO V.F. SAND 14-23 
SL R!... CL.AY: i3L.ACIAL Li{ 

SL R!... SILTY SAND 
SL Ri.., GVL.. SA/1:D 
SL RL. GVL. SAr-.D 
s~ RL. r. TO V.F. SA~D 30-40 
SL ~i... 81'... SA~D 40-45 
s~ Ri... GV.... SA!\D 45-48 
s~ ~EBB!..ES/BOGLDERS 
SL BE:lROC, 
s~ BEDRCC~ 4'3-54 

GOLD ~T (gl WT (g) WT (gl WT (gl WT(g) WT (gl WT" 
GRAINS Hi'li: FEE:D +lOFEED NONfllAG MAG -63uM -63FEED -63u!1l 

-1.0 -!.O -1.0 -1.0 -1.0 -1.0 -:.O -1 
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 
0.0 20300.0 :oo.o 2.8 o. '3 45. 8 ,;,5'3,0 7 

-:.o -1.0 -1.0 -:. 0 -1.0 26. 2 377.0 7 
-1.0 -1.0 -1.0 -1.0 -1.0 23.5 '308.0 3 
-!,O -1.0 -1.0 -1. 0 -1.0 63.5 '345,0 7 
-:.o -1.0 -,.0 -1.0 -1.0 50.2 i200,0 4 
2.0 24000.0 saoo.o 82. 7 s.a 28.9 E.42.0 5 
0.0 8:00.0 ;600.0 39.2 3.0 29.4 529.0 6 
o.o 5400.0 2400.0 27.6 1.& 34. 7 413. 1) a 

-1.0 -:.o -1.0 -1. 0 -1.0 -:.o -:. 0 
-~.o -~.o -:.o -:. 0 -1. 0 -1. 0 
-:.o -:.o -:.o -1. 0 -:. 0 -1.0 

liiT " 
+10 

-1 
0 

-1 
-1 

24 
20 
38 

,ff " 
SAND 

-1 
93 
-1 
-l 
-1 
-1 
71 
74 
54 

Appendix 8-37C. 

:70:8 

•• 

s: 

0.22 

0. 20 

:2·;c 
431 
sac 
420 

'3~00 :S.30 
.. 5000 27 .. 50 
:<+GOO 3:.50 
~7000 24.60 

CJ 

38 
250 
330 
240 

75 

340 
250 
250 

!30 

0 
0 -B 

SE 

80 
-:o 

!4 

9 -0. 5 

5 -0.5 
4 0.5 

0 
0 
0 
0 

SB 

-:o 2.4 
-iO -0. 7 
-:o -(,. 7 
-:o -0.5 

700 
400 

-300 
500 

;77 
285 
359 
252 

.:.9 
39 5 

3 

4);.0 

35 
25 
33 

-2 
-2 

230.0 
;oo. o 

L 

33. 7 
•C:: I 
.,.,h '"f-

i." ASS1'lY 
~/,; ...c:IG~~ 

o 3.3a 
3 5;), 80 

-63u;il ANALYS:S (!JPMi 

NLfC::.1 
13847:l 
:70:3 
:7014 
17015 
:70:5 
i7C:7 
17GlS 
:7013 

AU 

-. 

-· 

-. 

-1 

V 

62 
73 
i2 
58 
52 
44 
45 
56 

::o 
87 
98 

120 
::o 
:10 
:20 

r:. 

320 2.1 
550 2.8 
4i0 2.7 
3'30 2.4 
400 2.3 
430 2.4 
400 2.2 
400 2. 3 

CO 

:5 

20 
22 
20 
21 

NI 

35 
40 
43 
42 
40 
44 

cu 

24 
19 
·:l·:1..... 
27 
28 
23 
27 
2'3 

ZN 

3'3 
50 
54 
42 
42 
43 
38 
32 

AS 

2 
2 
3 
2 
3 

SE 

-1 

1:0 AG 

2 -0.5 
3 -0.5 

2 -0.5 
2 -0.5 
2 -0.5 

: -1),5 

CD SN 

2 
2 

SB 

-1 

-1 
-1 

-1 

-1 
-1 

-1 

:7 
21 

iO 
20 
~7 
23 
~5 

BI 

-· 

-. 
2 
2 

-1 
-1 

-1 

-· 

9/K; 
41,8 
69.5 
6·3.5 
25.9 
67.2 
45.0 
55.5 
2,4,0 

SA!ll;LE 
,\'..,rtB::~ 
170:7 
1701'3 

:iiGD 
,; 

:.~00 
1.500 

7!G2 
,,. 

~- 70 
L 70 

Cil 

1500 
1600 

370 
450 

240 
300 

2(;0 
r;o 

-: -0.5 
-1 -0.5 

2 
2 C.3 

MJ~B~R 
:3554 
13855 

P~B 
-9 -0.2 1.6 
-6 -o.: -0.'3 

BA 

0 
0 

BR 

0.0 
o.o 

CD CE 

0 2:4.0 
0 46.0 

CS 

o.o 
o.o 

C~ 

210 
260 

25 
l8 

0 
0 

14 
2 

I~ 

-50 
-50 

!="E L.A 

" 4.5 102 
3.5 2'3 

L.J 

0.0 
o.o 

vo 

0 
0 

0 
0 

0 
0 

0.00 
0.00 

o.o 
o.o 

SE 

-5 
-5 

AGi ~~ 

,; 

-2 :. 70 
-2 2. O(J 

-~ 

o.o 
o. 0 

0 
0 

0.0 
o.o 

5.8 
4.0 

SN 

0 
0 

-2 
-3 

1. 7 
2.0 

0 
0 

:oo 
200 

0 
0 

BEDROCK AI\ALYS:S (;:::i,i;) CONTINUED 

Ci.i PB Z~ ~N AG SNR ~I BE CO2 

" 
NA i"!6 AL. SIG2 

" " 
S CL K CA FEO 

" 
~IR S~ NB i"!OR BAR TAR Bl LOI 

" 
FE 

:3654 
:3855 

0 
0 

0 
0 

0 
0 

0 
0 

0.0 
0.0 

0 
0 

0 
0 

0 
0 

o.oo 
0.00 

0 
0 

0 0.00 
0 0.00 

o.o o.oo 
o.o 0.01) 

0 
0 

0 
0 

0 
0 

o.o -330 
0.0 -260 

0 0 -5 
o o -3 

2300-2.5 
3ao -1.s 

0 o.oo 
oo.oo 

0 
0 
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DRILL HOLE SUMMARY SHEETAppendix 8-38A. 

IDENTIFICATION 

DNR Drill Hole Number _O~B_-_2_1_1______ 

Drilling Completion Date 12/7/85 

LOCATION (see map at right) 

S-T-R NW!-SE!-Z2-64N-ZOW 

County St. Louis 

Quadrangle __O_r_r_S_.~_1_._7_.5_________ 

Regional Survey Area __O_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1316 ft. 

Total Depth __6_5_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 1260 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 
Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log 

INFORMATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-1 Organic Sediments 
1-25 Des Moines Lobe G A,B,C 

Gl. Drift 
25-56 Rainy Lobe G A,B,C A== Zn,Mo 

Gl. Drift B = Co,Ni,Cu,Bi 
56-65 Bedrock G,H I C = Mo 

A = -63 microns fraction 
B -Heavy Minerals, Nonmag 

E = Skeletonized Grab 
in Core Box 

Sample H 
I 

= 
= 

Thin Section 
(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: Amphibole Garnet Biotite Schist at 61.5 ft. and Garnet Sillimanite 
Biotite Schist 

Thin Section Description: #13868 at 61.5 ft. Amphibole-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), 1; Epidote 
(pseudomorphs), l; Sillimanite, 1; 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 (+ 
kaplinite?), and biotite is altered to chlorite. Very fine, fibrous sillimanite is 
present within altered feldspar. Amphiboles 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, 1; 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.S' depth. The biotite foliation wraps gently around the 
garnets, but no well-developed pressure shadows or snowballs garnets are present. 
(By T. Boerboom, MGS) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBIJU)EN DRILLitii MNAW£HT UNITED l.AfmATCRY SAlfl.E LOO 

SAlfU IEIGiT <KS. WET> lrEI 6HT (6RAl'IS DRY) AU DESCR IPTI00 a.ASS
NJ. =- ---=·- ---- - = :::=-=== -- = ••

N. I. COC CLAST HATRIX 
==- ==-- :c==-

TAa.E +10 TABl.E TABLE N. I. cooc. MOO ti), CAI.C SIZE l S/U SD ST CY Cll.00 
SPLIT OUPS FEED coc LIGHTS TOTAL NA6 PWi V.G. PPB ==== 

VIS 6R LS OT SD CY 

16868 12,4 o.o 12,4 110.2 110.0 0.2 o.t 0.1 0 NA TR NA NA NA NA s F y y B B SANDM:l.AY-871 6,1 1.9 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 1 345 P,C 20 BO NA NA u y y y B B TILL-873 7.9 4,0 3.9 181.9 156.3 2'5.6 15,3 10.3 p y y0 NA 30 70 NA NA u y B B TILL-874 17.1 4.6 12.5 175.9 154.6 21.3 15.8 5.5 0 NA P,C 75 25 NA NA u y y y B B TILL 

f4D a.ASSIFICATI!lt 

YISHU 6tl.D FRCJt SWll(Il6 TABLE AND PANHIE 
tfJ1BER CF 6RAINS 

ABBRADED IRRElllM DELICATE tot Cft.C V.6, 
SAffl£ I PAN£D ========- ====---=== a::==:---=: tvl6 ASSAY 

Y/N DIAtETER lHIOJESS T p T p T P TOTPL afi PPB ~s 

16868 N I() VISlll.£ 00...D 

-871 N Ill VISIEl.E 6Cl.D 

-872 N 150 X 150 29 C 

TOTAL 14.3 345 

-873 N I() VISIEl.E 6Cl.D 

-874 N I() VISIBLE 6CUl 

https://SANDM:l.AY


Ut!AAY OF 6. !EYER LOB OB-211, ROTASONIC CORE 
08-211 

C IN tD ltAS 1K JC IN -63 MIC~ lC IN MA8 F~ l -63 t(JN MAG MAG lfllC 
NON MAG -63 HMC HMC I 8Ck.D 

SAMPLE 
!FEET! I INBII~ LITHOL08Y LITHOI.OGIC DESCRIPTIONS AND/OR REMARKS Appendix 8-388. 

I.-~~-!.. _!_ I .~~-- !_~~-- i~- I._:~- l -~~~- L~~~.. 1 -·-A-~~- !__A_~__ I_~~-!~~;~·- 1__! 1 -~- !--~~ I -A~;__.:.~~- ;~~Tg;~~ f~LI ·-::3n:E:s ...~o I NES r:::::::::-· 
,______ I ·---- L---- I ----1------ L----- L----- L-·--·--' ---- ¼ ----: -----1------ L-----l-----L----- L _____ L----- ----- ~----- L-----1 .J ,.:.,~:-,N~,_::::Jd -------- ----------: 
1-·--·---' -----' ··--- • 1 ____ 1_ _____ i_ _____ i------1 ·---- i------ 1----· L ----i------1------ 1 ·----! --- I ---- i------ ----- i------1------1 -I t::::~ (0,0-1.0l Organic sedi111&nts. , 
~----- 1------ !------ ~----- i------1------ i------1------ i------ i------1------ 1------ 1------1------; -----1----- - i------ ----- i------ i------ i ·-! FF-=+--------------------------------: 
i----+----+---+---t---i· : ---·--: ' . . ' ' ' ' . ~; ~'······--=••--··'-· (1. 0-12. 0l Clay, lake sedi11ents, gritty, few l 

~::::=.-~§ sand grains ana carbonate pebbles. l 
t~§ : 

i :::::: (_::::: f ::: . L_:::: f ::::: ~==. == ~===== ~===== :~==== ~====~ [~~=== ~:::::: [~==== ~===== [===== f===== ~ ===== f===== f:::::1.::::~==: _,1 1~ 1 • J ! 1 1 • • 1 • ·1 i-1 ~~~ ? 
! ----- I ----- L-----1------ ~----- ~----- L-----: ·---- ~-----1------ ~-----!------i------- ~-----1------i ----- ~---·-- i..-----: .. ----1-----·-: I 

..l-'-~· 
i;;;;;:;;;;;;.;;;;;.;::;;;i-------------------'' 

~ -----! -·"--- ~----- ~----- ~·---- ~----- ~ ----- ~----- ~----- ~----- ~----- ~-----~----- ~----- ~----- ~----- ~·----- ~-----0----- ~ ----- ~ ; >· >· ·:.:·•. :.'. (12.0-13,Sl Loamy clay till (?). i ____.,._ -------------:; • ~ ; ! ) : ; l f ! f f ; ; i ! - ; i '. j i 15 -, (13. 5-18. 51 Chy, thin bedded, Nl th a ftw l 
-, ··-..--: -:-:1 thin silt la111nae, silt content increases l::::::: :·::::: l·::::: t ::::~L:::: t::::: ~::::: ! ~===- L:::: ~::::: ~:::::L::::: L::::: l _::::: ::::: '·::::: ~::::: ~:::::: ::::: l:::::: -i ~--=..=; with depth. l 

!.-----~-----I______ !,. _____ I-•·----!.----- i------ !--•---- '------ i------ !------ i------1------1------ ~-----!·-----I _____ ~-----¼•----,______ ! 
iN" . • ' • ,. ... ....---,..---:..... ,.. 1,..,--~---'--l----,i---.-- • 2!J --+-'________.t:_~~:1 ---------------------------------! 
;p---•-- ~----·- !~---- 1- ---- t----- •----- •---- ---- ,I:·---- 81::--- llil::-- ,-~---- J------ :------ t-- ---- J---·-- ~----- -1------ :----··-: i-;-:.:::...;.::::...;.::::~ (18,5-25,0l SILT, LNlXIDIZED; to cl~yey I 
a----- r-_ ----·- t----- 1- ·---- 11--- -- ~----- a---- a--,s /C 2 0- 2 5 i 1---·- r-•-·•-- r----···· .------ 1t··- ·--- t-- --- -- r--··-- :--····- · i=:=:::-.c:;:::.::;::::::;i silt; clay increases from 20,5' to~•, silt,----- :------ r---- r----- 1----- r---- a---- ,~r--r---:9r~ ~---- ,-----r----- r----- r----- !f------ - r----- r-----1 c-:-::::::-:-::::::-:-::::1 increases 23' to 25'. Base of St, Louis 

i::;:-::ci~l Sub1obe, 
~---·-}--··~-}-~~-~ t _____ t-~ -~~I[~~~ F-F~-;~--H~~~~ L~~~~~ ~~~~~:~;··~~~~~FF ..... ~~~~~ :··~~~~~, 2S I':'':':: 1----------------------•1 
!------ !-----·.. !.----- !------1------ -------•--------~-----!------ i------l------1------ 'i------ ----- i------1 ii I j j' j j i 1 (25,0-30.0l Very fine sand. Top of Rainy Lobe, 
i------ i-------1------ ~----- ~--··--~----- tJ---- m•---rs ✓c 2 '5 - s01 m---- ~-----1------ L----- 1------ ::------ ----- 1------ i 
:------ 1------1------ i------ j------ ---------- liilllll---- •----·· 1111! ilf --111'.11 --·•J-_ ----- 1-----·- 1----·--1------ t----- --··-- !------ i ittJ1~._....._._._.___________________
1- I I I ' - ;-, ;-.__,..____;-__;Ji_ I"'"' • ,__ I • r-- ·---i-----J :][i
.------; ----·· r----- r-----; ----- r-----i------ r----- r-----; ----·• 1----- !"-----r-----j------ r-----r·----: -----I··---•-:------;------; i:: ::: :::: ~; (30, 0-32, 5l SILTY CLAY; UNOXIDIZED• loamy;

f,'--,-,..,..,..~ some clay, lower 6 inches is silt loam. :I: : , , , , : , ,____________ I;===== ~~:=== ~ ::::::L::::: t===== L::::: t~==== t::- :: t:::::; ===== j::::: t::::: '==· =·-- r::::: r-::::: L::::: ~===== ~=====: ::::: ~~===== i 
I ---1 i~~:.~__;_;~:.:_.:.;l (32.5-34.5) Very fine sand, Quick, luinated ~ 

~------+-·---·_-_.. ·-:~·· ~~ with 1 :i--·
.--...,,._""'"",,,,_~I _, ~;:;-··-··.,-::t-~~- ::,i-------------------1t--··· :_-!_,6 8 ~l .:JL '.J 111a..: !.. >-:-::/>:\\! (34. 5-36.0l SANDY SILT; UNOXIDIZED; bedded, : 
-.;-'___...,,____(: <·•~..--...~ loamy and clay. l 

t_... ::r..•·--. .-•~r-"----~ - :
ijfi___ fi... ) ..:...r ...:; (36,0-56,0l GRAVELLY, SANDY TILL; : 
!iii-- !> ::;.;·••...-: '···'.ii UNOXIDIZED; 36-46 loafllY, SOiie coos, noncalc; l,· -I I::·•,•<::-::>. 40-41 dirty & lighter color; 46-52 10re l 
i -+-----.---.....7;----·•.;-::1~.: ;i cobbly• 5?-54 more. fines, hard co■oact· I

'....-··-··<>',>J 54-54J silt and till, noncalc; 54.5-5~ : 
!·< <7-,..:...:...:•..~ cobbly & loamy. ! 
b•...- ...-':)-..-··~.,; : 

I _.;.---~----;)··:~;}:::::\~::~ !I 
,i-- i~t 6 :8 "•' "-1,: fi01 l : :·•,•· ;~::::-:>·; : 
!!II---,,___ 

_·--.,..1____,_____,;:r:;~;~~~::~ l 
; 
, ... , ______ ('" _____,. , _____ i -----

... _______ ·--·---·" •.. -·-···-- -_.. ____ _ _j 
I 

I i ; _J 1--------------------:
I 

__j ·:,:· ••••• ·:-:· :=<j (56.0-65.0) BEDROCK; I~--·---~·-·---l---•--· [ ---- -----L-----~------L~----~-----~----- -----r----- :------ ----- i------1 • -----~-----'.-----.. • • ..... • • • ...•! a111phibole-garnet-biotite schist at 61.5; I 
----- ' --- .- 1------ r·•---- !------ r----- -----!""-·---- t----- ~---- -----

' 
~.----- \ •·., ··- •,.,· ····, garnet-siliimanite-biotite schist at 65; :I···---- --·---

~-----r ·----- ~ ---- ~ ----· ----- r------ -----r----·-r---·---·~-----~----- -----r-----~----- ·----- r------ ----- 1- : -1 • • ,., • • •,.,-i w/tr-li dissem sulfides; Mineralogy varies l 
' ---•--' ----- I -----1 ----- ----- r-----j_ ---·; ___.. __, ·.--·----; --- _____ ,_ :,-----·- -----,-----.-----r-----r·----- _____ : ...... _,_,,.. ;_, ____ ,__ ..•1 •,., • • •,.,· • ·i on few cm scale (see 2 thin section :-·---·- ~--.. -·----; ., ____,_ ·--·---- --·----··- -~----'-----··_,•,.:..:...:...:.:J descriptions by T. S. BOERBOOMJ, j 

' 

\ 
\ 
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• 
SAl'IPL~ DH SA.ll!PLE STD GFORTY LEGAL COL'NTY DRIFT ASSAY GOLD WT (gl WT lgl WT {gl WT lgl Wil;l WT lgl wT :L WT :L WT~ RE:ilARKS 
NU~ER NU~ER INTERVAL DESC TYPE FTG GRAISS ~ FEED +lOFED NO~~ MAG -63uP! -63FEED -63uM +10 SAND 

Appendix 8-38C.16867 2!1 15-20 5. SO NW-x 22 64 20 SL DPIL CLAY: GLACIAL LK -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
16868 211 20-25 5. SO NW-SE 22 64 20 SL DML. S!LT 20-25 o.o 12400.0 o.o 0.1 0.1 57.4 813.0 7 0 93 
:6865 2:1 25-30 5. SO Nw-SE 22 64 20 SL RL. ~. i□ V,r. SAND -1.0 -1.0 -1.0 -1.0 -1.0 52.4 3;;6.0 16 -1 
16870 21: 30-35 5. SO NiJ-SE 22 64 20 SL RL. CLAY: GLACIAL U< -1.0 -1.0 -•. o -!.O -1.0 -:.O -1.0 -1 -1 -, 

36-40 4. SO NW-SE 22 64 20 SL RL. SANDY SVL, TILL 36-40 0.0 61CO.O 1900.0 ~2.S 4.1 33.5 404.0 8 31 6: 
16872 2!1 40-45 5. SO NW-SE 22 64 20 SL RL. SANDY GVL. TIU. 4-0-45 1.0 12800.0 5500.0 14.3 9.8 44.3 759.0 6 43 51 
16873 21:. 45-50 5. SO NW-SE 22 64 20 SL RL. SANDY GVL. T!L.L 45-50 0.0 7900.0 4000.0 15.3 i0.3 11.1 421.0 3 51 46 
16873:l 211 45-50 5.0 SO NW-SE 2"2 64 20 Si. Rt.. SANDY GVL. TILL 0 0 0 0 0 0 0 0 0 0 
16874 2': 50-55 5. SO NW-SE 22 64 20 SL RL. SANDY GVL. TILL 50-55 0.0 !7100.0 4600.0 15,8 5.5 30.7 1151.0 3 27 70 
163741 211 50-55 5.0 5 0 Ml-SE 22 64 20 SL ,~-• SANDY GVL. :"!L!.. 0 0 0 0 0 0 0 0 0 0 
l3848rt 2i.l 50-55 5. SO NW-SE 22 64 20 SL RL. SANDY GVL. TILL -1.0 -1.0 -:.o -1.0 -1.0 27.6 890.0 3 
13868 211 56-65 '3.0 SO ~-SE 22 64 20 SL BEDROCK 56-65 -1.0 -1.0 -1.0 -1.0 -l.O -l.O -l.O -- -.. 

Sfi:".~•-:: CR AS SE ;r,Q AG P.82 S~ 53 BA LA ;J ~: P.SS~Y 
i\Lllt,SE~ ;i~g ~E:G!-<-
16863 -11 0.07 602 120 0 7. :,0 8: 0 0 0 0 12 -10 0 o.o 0 0 -0.3 400 372 4: -3 0 0 :20.0 14.3 0 o.:7 
:&87: -40 0. :5 U30 280 6600 30.30 530 340 320 130 0 15 -1'3 14 -1).5 0 -:O -0.S :700 420 so 10 -:o 6 ~30.0 21.5 2 S.22 
16872 400 0.:2 1260 230 8900 25. 70 620 410 400 140 0 23 -:1 25 -0.5 0 -10 0.9 3400 542 as 12 :so S 1·30. 0 23.: li).50 

16373 :o o.:s :010 200 BE.00 29.60 600 360 360 140 0 2•3 -:a :2 -o. s 0 -:o 0.9 5200 461 69 a 2eo 86 6 ~BO.a 2:.: 
16874 18 0.12 1010 240 7700 27.10 5:0 340 380 !30 0 25 -15 29 -0.5 0 -10 0.8 2000 440 sa a 240 4S 4 ::;o.o 11.2 l!, 80 

~AGNETlC HEAVY MINERAL CONCE.~TRA::: (?PM) 

SAMPLE riGO TI02 Cil ~I CU ZN SE !110 AG PB Iii 
M.:'!l!BcR ~ i g/kg 

16872 0.450 1.•o 530 130 88 300 -1 13 -0.5 16 0.8 
16873 0.360 l. 00 520 !20 66 220 -1 7 -0.5 :6 l.3 
16874 0.480 1. 70 560 100 65 220 -1 13 -0.5 :2 0.3 

-63u,"I ANALYSIS (PP111l 

AU V CR MN cu ZN AS SE ~O AS CD SN SB w PB BI u \iiT 
SLtf:BE~ ~PB g/kg 
l3848R -1 :20 210 530 4.4 29 74 80 400 5 -1 14 -0. 5 2 -1 -l 5 10 -l -1 31.0 
16868 66 93 350 2.3 15 30 19 48 2 2 3 -0.5 -1 -1 -1 -1 15 -1 70.!i 
:686'3 1 67 100 380 2.5 16 32 21 46 1 -1 2 -o.s -1 l -1 -1 -1 14 -1 -1 156. 0 
1687: 2 76 98 410 2.7 20 36 25 69 -1 -l 3 -0.5 -1 1 -1 -1 1 18 -1 -1 82.9 
16872 68 99 430 2.9 21 38 32 !00 1 -1 3 -o.s -1 1 -1 -1 3 20 -. 58.4 
16873 -2 92 15-0 490 3.8 28 61 79 580 4 -1 10 -0.5 -1 2 -1 -1 8 21 -1 l 26.4 
16873R 0 0 120 0 o.o 0 0 0 540 4 -1 9 -o.s -1 2 -1 0 8 o o 0 o.o 
16874 1 110 190 500 4,1 28 67 64 320 4 1 12 -0.5 1 2 -1 -1 7 14 -1 -1 26.7 
16874R 0 0 150 0 o.o 0 0 0 320 4 1 10 -o.s -1 2 -1 0 5 0 0 0 o.o 

BEDROCK ANALYSIS <PPMl 

SAriPLE liJ SB AS BA BR CD CE CS CR CO EU HF IR FE LA LU MO NI ~B S.11 SC SE AGR NA TA 11::. TB TH SN W U YB ZNrt 
NlMBE~ PPB :L :L 
13868 -7 -0.2 -1.0 0 o.o O 66.0 o.o 230 18 0 2 -so 3.5 30 o.o O 0 0 o.oo o.o -5 -9 2.30 o.o O o.o 4.3 0 -3 1.8 0 -100 0 

BEDROCK AMl.YSIS IPPNl CONTINUED 

SAMPLE CU PB ZN ~ AG SNR LI BE CO2 NA P6 AL SI02 S CL K CA FED NIR SR NB l'OR BAR TAR Bl LO! FE 
NIJIBER :L :L :L :L :L 
13868 0 0 0 0 o.o O O O o.oo 0 0 0.00 o.o 0.00 0 0 0 o.o -270 0 0 5 790 -2.0 0 o.oo 0 
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Appendix 8-39A. DRILL HOLE SUNMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-212 

Drilling Completion Date 12/9/85 

LOCATION (see map at right) 

S-T-R SE!-SE¼-36-63N-21W 

County St, Louis 

Quadrangle Gheen N. W. 7. 5 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surface Elevation 1291 ft. 

Total Depth ___l_l..;..6_ft_.__________ 

Elevation, Top of 
Precambrian Bedrock 1184 ft. 

Drilling Method __R_o_t_a_s_o_n_i_c_______ 

Sample Diameter 3.5 inch 

Sample Collection 
Method Core: Sleeved & Boxed 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-1 Organic Sediments 
1-73.5 Des Moines Lobe 

Gl. Drift 
73. 5-107 Rainy Lobe G A,B,C A = Au, Mo 

Gl. Drift B Cu, Se 
107-116 Bedrock G,H I C = Mo 

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: Syenite 

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, l; 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 preferred orientations of tabular microcline 
crystals. (By T, Boerboom, MGS) 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBUU>EN ORILLI~ l'IAAA60ENT LI11ITED LABffiATOOV SIWI..E LOO 

SAlftE IEISHT <KS.NET! ~J~T (SRAHS DRY> AU DE&RIPTIOO a...ASS 
--== ==== ---------- =-~- = 

11, l, COC CLAST l"tiTRlX 
-------- ========= =--=-=--=::::=== 

TABLE +10 TA!l.E TAlli H.J. cru:. ~ I{), CALC SIZE X S/U SD ST CY ro..m 
SPl IT Oi!PS FEED coc LIGHTS TOTAL MAS HAG V.6. PPB ==== 

VIS 6R LS OT so CV 

16833 11. 7 4.5 7.2 139.6 l(tO. 3 39.3 32.0 7,3 0 NA P/C •?".i 75 NA NA u y y y B B TILL 
5 -,-834 ,,. 2.3 2.9 63.5 ~-7. 9 25.6 22.7 2.9 0 NA P/C 10 90 rJA N.<i u y i y oc oc Till 

-835 4.4 2.3 2.1 82.9 65.3 17.6 15.6 2.0 (1 NA P/C 10 90 N.I\ l'ih u y y "i' Oi: uC illl 
-836 4.9 1.0 3.9 80.(1 50.4 29.6 25.3 4.3 0 NA p 15 85 NA ti~ u y y y DC DC TILL 
-837 9.0 3.4 5.6 91.B 66.0 25.8 22.5 3.3 0 NA p 10 90 NA N~ u V y y DC oc TILL 
-838 12.3 3.8 8.5 159.3 149.5 9.B 7.7 2.1 0 NA B/P Cl 100 NA ttA u y y y oc oc TILL 

6(l..J) a.ASS IFICATl Oi 

VISIBLE 6QD FROt SHAKI!fi TABLE Pl40 P~I~ 
~ Cf GAAINS 

ABBRADED IRRE!ll..M DELICATE 1-iJfi CALC V.6. 
SMUIPtW£.D === ===== === MAB ASSAY 

Y/N Dif\lETER THio:NESS T P T P T P TOTAL SHS PPB REl1AR>< S 

16833 N NO VISIBLE GOLD 

-B-34 N NO VISIBLE GOLD 

-835 N NO VISIBLE GOLD 

-836 N NO VJS!BLE GOLD 

-837 N NO V!SIBLE GOLD 

-838 N NO VISIBLE GOLD 
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SUMMARY OF B. MEYER LOO OB-c12, ROTASOHIC CORE 
OB-212 

,----...,...___...,_______...,____,_,_______....____....----+---·--+,----.-----+-,----l,----+----+-----+----.----''--------t 
.., r-·--•.. -: --·-·-~· -- .............. ,------1-----·.. i,. r .......,--r-----·.. 1•·"--·--·": !.._ ...... 

IN NON IIIA6 lflC J[ Hite 
HfllC

SAMPLE IRi~Ra; (FEET! ii INDICATO~ LlTHOl.OGV LITHOLOGIC DESCRIPTIONS AND/OR REMARKS Appendix 8-39B. 
''-]DES MO .I NES c:-::::::::7 ____________c~::~----'-;..,,,'______________, :i::::-~::::-\:::::~:::::t:::::t::::: ....l 

-·----- !.. _____ ~--- ....... ; .. ----·- ~----- ~----- --1 r,,...~,..-·=,,,.,,,, (0, 0-1, 0> Orgu1ic 11di1ents, I 

,.---·"-- ----- ! ----- ~·----- ~------ ~----- ! ----- ·-\ :~i.=::.-::=::::::E:--- --------:I 

I-! i--:•..-•----•-•·· ·:--;:! (1, 0-73, 5) Clay gray lake ndi111nts with 
; .. -~ ..... , .. : ....... __ ,., : ..... _,.... ,r r·.. ~--·- ."•·-- .... : .....,... ._,.. ; .....,__ ~ ... --;-·.. --- ~ ______ __ ,.... _ _.... ,.. , ~-~1 occasional pebbles1illoderately to slightly ' I 

I
-i ;··},i;:;::~~,:~~ calcareous, two si ty lenses 164.5' and 

I 
1

(::~:.: ;::::::r ::::.: :~:::::: !.:::::::; ::::: i:.:::: :_:·::::f:::::: r:::::::::::: :::::::: ;_::::::::::::: :·:::::- ::-::·:; ::::::: ::::::: :::::::: ~ :::::: ! 72.51 ) 1 one sandy lens (40.51 ) oKidized tan 
I 

! ' I I I 1F;~~W~§e.!/ (151). St. Louis Sublobe, 'I 
l!J 

Ii___,___ • ----- ~----- l------- i.. _____ r______ r______ ~----- ~----- i---·---i------- :----- L-----i ----·- 1.. ----- :...----- ~----- ;...., ____ ------·I ~---- i 85·==~:=:~.:~:!.:::-i 
I 

-;-"c:::;;c-";-.~-----·1 I 
I~----- ~----- ~----- ~-----;-·---- ~----- ~----- ~----- ~-----r ----- ~----- ~---·-- ~----- ~----- ~---- i ---- ~--·--- ~----- t _____ ;______ ; .. -I 
I 

~ .. - -·•··- - !.. ____ -- -·- 1..... ---- :..... - .,. ___ ;- - ·•--· :·- - -- - 1--- ... -- .... i ·• -- -·- :- ---- - ~- ---·- - r- -- - ... r-- -- ·-- !----- - i ---· -- !- --- -- :---- ---- ;-- ---- ;-·.. - - - ; ...... _- ... !- --- __.. ! 

15 
..,-1 h;:;':'::":='=; I 

'I 
1 1 1 1 t ! . 1 • . , . 1 , 1 C""·:-.:::~::-.::=~:;.i I 

I 

l ,___ --- i.,_, ___ ,_ L... - - ·-·· !.. -- ---- !_ --·-··"• i.. -- --•- L --·- -- r -- - -·· !,___ - -·· i_ -··- -- !__,_ - -·· '·- - -·-- •·-·-·-- - i_ ______ i,. __ --- 1._ -· ---· '.... - ·-·-·- ,.,_ --·-- - •• ·----- - !.,_ ·•- .. -- I t:·==~:::= _.:::::1 I 
I 

I
L,.. ____ ' ----- L----- ! ----- !..,,..,____ ~ ----- L----- j __.,. ___.. l ______ t _____ l -----. -----'-----I----- L-----' ----- L----·-; ____ ,.. f ----- L _____ I ~:-:..-:::::::..:....::-:-:::::r.1 I 

t ----- ! ----- 1------ 1-----1------- ~ ----- ~----- ~ ----- !------ !------ '. - ..·--- ~----- l------t------ ~----- \..----- ! ----- j., _____ ;., _____ ... _ ..____ 1 
I 

I 
I 

~--i . . . . : . I 

I 
-•I I 

I 
I 
IL::J :-f:-::+--J___r__f:::)::-- : ;::._ r: J::__J-:: /:::::k::: ;::::: i ::::: f :::::: ::::: [ :::::: :: : ! 
I 

I 

I 
IL----- L_,____ I----- l --·---' _____ ll( ____ ~-L ::r-r -- ~-- ---1------' ----- l ____ L _____ c-: '-L--' ----- L----- ! ·---·-=j 
I 

I 
I··-----l--•----1---- -- :..-----1------l'-----l- -- - '-· .. ;L........111u11.....- ---1------1------ 1------ I------ i~----- 1tlillff..--- i------ i---·--·- 1 

1------1------ !---··-- ~-----1------ ----· I --- -~S /C 2 5- 3 0: --·· r-----1------ ~----- !------ ~--------- :-----:··----··: 
I 

Ii------ r----- ~----- 1------1------ ---- --- --t.::::.:l:::..:lil__ --- i------t------ ~----- r----··' ----- ·, ·--- t------ r----- ! 

I 

I 
I, ! l , ! , -- -1 , , , , 
I 

_I I 
J~ :::::: :::::: :·:::::: ;_:::::~; ::::: [::::: i::::::::1:::~~== r _:::-[~::::; ::::~. ~::::: f ::::: f..::::::: ~-:::::_ L:::: r :::::: =:::::: '_::::: 1_::::: ! 
I 
I 

l_, _____ ;.. _____ !.. _____ : ----- j -----1------ ;.. _____ ; -·----- 1..----- l.. _____ i ----- ~ ---·--; _____ l.. - ...---1------ ,____ ... _ 1 -----I·----·--! ----- i ___ ,___ I ..J I 
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,: • ~--· ...:..::=-1 (73. S-80. 0> Clay, interbedded red, : 
- !------ 1------1------ i---- I noncalcareous clays with gray slightly to : 
- )------ l ·----j------ 1---- -I I b.,,_..___,._I IIOderately calcareous clays. Inter- l
-,-----1------,------:--- -1 I fingering of Rainy and St. Louis lake : 
r----- r----- !"----- _~...',·----!1-----➔r""•·=--;;;;_=-ii~.,..! sechaents. ______! 

I1 i . /-y .•-. ~-.. '11 I 

L!,68:33iifi0J r\_..J ......\'.,..:4 (80,0-100.0> SaN:1y, gravellytql, few l~-----L-----L-----1------~-----~----- -1 , [> •,..,· •••••• •··:11 cobbles, clast size 1ncreases w1 tn depth, I 
' -----1------ i------ 1 ! ).; .:::::·~~::::.~:! Transition zone with underlying unit !11-::l-1------1-----1,1 -i• 'l'-: 1~ (97' -1001 >. Rainy Lobe. ,
' ----- i------ i------

--:_: f ::::: f ::_:: I_:: 1.1. 6 a 3 411 [01 v··:<s.::~ 1 

--- ----- ..-,: ~ ti:lS:l i~,.1.~--'6--8-3_:_::;i,_ 
------ - -- 1-- ._,, l \..''ti I---·- . __: It::: t:: ----- il -- --- -----,-----

I,,.. ___ t _____ 11----- •••.,·•.••••••' 
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-::.!J-.-L... .. ... ..~.-ii_c_-_11;_;~-!--~::r.~.:.:t.:.:_t:-;_;_:_:~-~,.._6::_-8_::.-3_--io- .. ....... 

L!Jl}i_:!, 6 :El: :3 7 !; 1t 
i{;,··--••. t.i :~.. ;;f-----------------· -----

.---~---.. :•._.•:,:·:c,y: (100.0-107.0l Sandy, gravelly till 
r': (/...:.....:..A oxidized, abundant qran1t1 fragunts, 

.., ,-, c .: J_ 6 :B ::] i3: , !u~;d ! :~.: ..:...:.. :::,·-••-·:., possibly reworked granitic bedrock or 
1 1 r1.L'- ·- -·- ....__..1 ..•...\:...:·!_ reqoljth, also reddish to greenis~ clayey

....----'-----;.'"'--:::.:::..~ regohth. Possible pre-Rainy sed1111ents.•, ..• >:: ! 

i· --·.. -- ~-- -· --- !-- -·---- i" ___ - - ~------ r----- t-- ·--- -- • - ---- !----·-- !------ ~--- -- r-- --·- i---·--- : ----- :------ i-- ----- !- ---- - ;--- -- :- ---·- - r---- - ; 
1--•-•"t : l ; f ! 
:.,.,.. ____ 1______ ... r --•--- '.. --•---; -•-•--- I ... ! I ----- !----- - - I - ----- ,--•--•.. - ------

:,.,: :,.,: :,,: :,-::'. (107.Q-116\0l BEDROCKi syenite, weathered?; 
1 
.......... _.,, ,......----·- :.. _·-·-•-•ri '.................. ~--·.. --... ::::: i=:::::; 

1 

:::::; ::::: i ~~====; ::::: ::::: t::::: ::::: i:::::: ----- •______ :_ ______ , :,.,: :,< , hematite? in aucroveinlets 110, 5-1141 (see 2 
: _____ ·------ 1 _____ ;______ ·------ _____ I _____ , _____ I _____ ! _____ i _____ -----1------ _____ ! _____ _ ____ : _____ , ____ _ _j ::-: :,-::t thin section descriptions by T. S. BuERBOOi'll, 

' I I 115-·• 
----- L------· L_____ j ~---~---'--~·~·. -=c:.1 
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IIIASTER FILE 
SA,YiPL.E DH SAMPLE STD G FORTY LEGAL COUNTY DRIFT ASSAY GOLD ~T !gl WT !gl WT !gl ~T !gl ~T(gl ~T (g) w~ % wT" Iii," REIIIARKS Appendix 8-39C. 
NU111EER 
16827 
16828 
1682'3 
~f:83O 
1683: 
16832 
16833 
16834 
16835 
1384'3r"l 
16836 
:6837 
:6838 
13864 

NUMBER 
212 
212 

212 
212 
212 
212 
212 
212 
212 
212 
212 
2!2 
2:2 

INTE:<VAL 
25-30 
30-35 
55-60 
60-65 
70-75 
75-80 
80-85 
85-90 
90-95 
S0-95 
95-98 
58-:02 
;02-107 
107-116 

DESC 
5. SO SE-SE 36 63 21 
5. SO SE-SE 36 63 21 
5. S O SE-SE 36 63 21 
5. SO SE-SE 36 63 21 
5. SO SE-SE 36 63 21 
5. SJ SE-SE 36 63 21 
5. SO SE-SE 36 63 21 
5. SO SE-SE 36 63 21 
5. SO SE-SE 36 63 21 
5, SO SE-SE 36 63 21 
3. SO SE-SE 36 63 21 
4. SO SE-SE 36 &3 21 
5. SO SE-SE 36 63 21 
9.0 S wSE-SE 36 63 21 

g;_ 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 

TYPE FTG 
D~L CLAY: GLACIAL L~ 
D~L C~AY: GLAC:AL LK 
DML CLAY: &_ACIA~ LK 
D:it!.. CLAY: ;3LACIAL L,{ 

D~L CLAY: GLACIAL~{ 
RL. C~AY: GLACIAL Li< 

RL. SANDY GVL. TILL 80-85 
RL. SANDY GVL. TILL 85-90 
R:... SANDY GVL. TILL 90-95 
RL. SANDY GVL. TILL 
:t_, SANDY GVi... TILL 95-98 
PRE-wISCG~SIN TIL 58-102 
~RE-~:SCONS~~ T:LL 102-107 
BEDROCK 107-::6 

GRAINS HJl!C FEED +lOFEED NONl'!AG 
-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 
-t.0 -1.0 -1.0 -1.0 
0,0 11700.0 4500.0 32.0 
0.0 5200.0 2300.0 22. 7 
0. 0 4400. 0 2300. 0 15. 6 

-1. 0 -1. 0 -!. 0 -1. 0 
0. 0 4900. 0 1000. 0 25. 3 
0,0 9000.0 3400.0 22.5 
0.0 12300.0 3800.0 7. 7 

-:...0 -1.0 -:.O -LO 

~AG -63uM -63FEED -63uM 
-1.0 23.5 735.0 3 
-1.0 -1,0 -1.0 _, 
-1.0 23.0 567.0 4 
-1.0 -1.0 -1.0 
-1.0 -:.O -:.O -1 
-1.0 27.: 551.0 5 
7.3 28.8 969.0 3 
2.3 35.4 387.0 9 
2. 0 24. 2 262. 0 9 

-1. i) 24. 6 281. 0 s 
4. 3 4.3. 4 396. 0 i: 

3,3 24.4 591,0 4 
2. 1 27.2 803.0 3 

-:.O -~.O -:.O -: 

+10 
-1 

-1 
-1 
-: 

38 
44 
52 
-1 
20 
38 
3: 
-, 

S~D 

-j 

59 
47 
39 
-1 
69 
58 
66 
-1 

RA:~y C~AY AT 73.5 

NLi:'-PE, 
:6&33 
:6834 
:.6835 
:6836 
16837 
16838 

AU 
~PB 
-32 
-40 
-40 
-32 
-35 
-33 

NA CE 
% 

0.48 ~470 
0.51 2030 
0.28 :420 
C.45 1400 
0.52 :740 
0.27 1550 

CR 

270 
230 
250 
360 
260 
260 

57CO 26.40 
4300 23.20 
4300 :9. 70 
5400 31. !;0 
5200 28.60 
4700 27.50 

co 

:10 
57 

110 
150 
89 

110 

N; 

:40 
79 

:oo 
130 
110 
120 

c:.; 

380 
200 
450 
7:0 
310 
490 

:.80 
:40 
:30 
:50 
160 
150 

0 
0 
I) 

0 
0 
0 

AS 

8 
:4 
16 
17 
12 

SE 

-24 
-26 
43 

-14 
-24 
-12 

9 -0.5 
6 -0.5 
7 -0.5 
8 -0.5 

10 -0.5 
8 -0.5 

AG2 

0 
0 
0 
0 
0 
0 

SN SB 

:o -0.6 
10 1.4 
10 1.0 
10 •• "' 
10 1.0 
IO -0.7 

BA 

900 
:aoo 
1600 
1400 
1200 
1200 

L.A 

886 
1:10 
575 
79: 
588 
549 

180 
i70 
lGO 
130 
140 

95 

10 
:o 
:o 
9 

-5 
9 

-:o 
-:o 
-10 

-:o 
20 

22 
20 
20 
22 
31 

BI 

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

:40. 0 
95.0 
79. 0 
ss.o 

1:0. 0 
67.0 

39.: 
25,l 
:3. 6 
:s.o 
23. '3 
12.3 

;/{~ ~:::m-r· 
3 24.60 
4 : 7. 30 
4 :2.c.c 
::, :·3.50 
3 17. 7G 

6.2: 

-63u~ ANALYSIS (PP~) 

SAMPLE 
NU~E~ 
:3849R 
16827 
1682'3 
!6832 
16833 
16834 
:&835 
:E.836 
16837 
16838 

-1 
-1 

12 
-1 
7 

2 

V 

180 
140 
:60 
100 
110 
160 

150 
76 
3"3 

CR 

210 
110 
120 
150 
150 
190 
200 
230 
85 
43 

!l!N 

770 
610 
610 
500 
771) 
840 
700 
920 
620 
130 

FE 

" 6.2 
4.0 
4.3 
3.9 
5.1 
6.9 
5.5 
6.0 
5.6 
2.9 

co 

4i 

24 
25 
34 
47 
36 
35 
34 
14 

NI 

82 
46 
50 
53 
59 
78 
69 
57 
65 
18 

CU 

91 
30 
34 
44 
53 
73 
75 
85 
98 
26 

ZN 

240 
87 

llO 
85 

120 
250 
200 
250 
340 
69 

AS 

3 
5 
7 
3 
2 
4 
2 
4 
4 

SE 

-1 

_, 

-1 
-1 

-1 

MO AG 

4 -0. 5 
2 -0.5 
3 -0.5 
2 -0.5 
2 -0.5 
5 -0.5 
5 -0.5 
8 -0.5 

:3 -0.5 
2 -0.5 

CD 

1 

_, 

-1 

SN 

1 
3 
2 
2 
2 

-1 

SB 

-1 

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

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

2 
-1 

-1 
1 
2 
2 
1 
2 

:i.9 
:7 
15 
13 
17 
:5 
12 
B 
4 

BI 

-1 
-1 
-1 
-1 

-1 
-1 
-1 

LI 

2 
2 
2 

4 
2 

-1 
-1 

iri, 

g/lq 
87.5 
32.0 
40.6 
49.2 
23.7 
91.5 
92.4 

109.6 
41. 3 
33.9 

SAM;Jl.f 
NU~BEi< 
:6835 
~6836 
16837 
i6838 

~AGNETIC HEAVY MINERAL CONCENTRATE 

JIIGO TI02 CR Ni CU ZN SE 
% " 0.610 1.40 780 160 60 180 -1 

o. 610 1. 40 1200 130 1:0 260 -1 
0.630 1.20 1200 130 140 220 -1 
0,400 0.87 690 :so 85 150 -1 

!PP~l 

9 -0.5 
38 ~.5 
b4 -0.5 
45 -0.5 

-1 
2 

-1 
-1 

~T 
£/Kg 
0.5 
0.9 
0.4 
0.2 

BEDROCK ANALYSIS <PPl'll 

SA~P:..E 
NUMBER 
13864 

AU SB AS 
PPB 
-8 -0.2 -l.O 

BA 

1700 

BR 

0.0 

CD CE 

-1 110.0 

CS 

0.0 

CR 

100 

CO 

7 

EU 

0 

HF 

3 

B 

-50 

FE 
i 

2.5 

LA 

58 

LU 1'!0 

0.0 -1 

N! 

16 

RB Sill 

280 0.00 

SC 

0.0 

SE 

-5 

AGR NA TA 
% 

-5 2.10 -8.0 

TE 

-10 

TB 

0.0 

TH 

2.9 

SN 

-10 

W LI 

4 ~-9 

YB 

0 

ZNR 

-100 0 

BEDROCK ANALYSIS !?PMl CONTINUED 

SAJIIPLE 
NUl'IBE~ 
13864 

cu 

19 

PB 

5 

ZN 

40 

r.N 

ao 

A6 

o.5 

SNR 

o· 

Li 

2 

BE CO2 
~ 

2 -0.01 

NA 

23000 

MG AL 5102 S 
~ % 

800 3.52 63.0 0.00 

c:.. 

50 

!{ 

87000 

CA 

1100 

FEO NIR 
j 

0.3 -230 

SR 

400 

~ /l!OR 

5 -3 

BAR TAR 

1900-2.4 

BI LOI 
% 

-2 1.08 

FE 

21000 
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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 NE:-NWi-21-63N-24W 

County Koochiching 

Quadrangle __D_e_e_r_L_a_k_e_N_._W_._7_._5_____ 

Regional Survey Area __o_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1360 ft. 

Total Depth 236 ft, 

Elevation, Top of 
Precambrian Bedrock 1129 ft. 

Drilling Method __M_u_d_R_o_t_a_r~y_______ 

Sample 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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-175 Des Moines Lobe 
Gl. Drift 

175-231 Rainy Lobe F B,C B = Pb 
Gl. Drift C Ni,Mo 

231-236 Bedrock 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: 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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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

QI/ER~DEN DRILLHti ~ Lil'!ITED LABOOAT!l\Y SAi'f'LE LOO 

SNf>lE ~19{1' (KG.WET! 11:IGHT (6RANS DRY) AU DESCR IPTI00 11.ASS 
I(). ITSECII ---========--=======- cr:,:e- c===::=====• m= :;s:s;:::::::::a-::r--~==---••s::srs ==-===---= 

ti, I' CIK CLAST ~TRIX 

TABLE +10 TAfU TABLE ti, I. CONC. NOO 00, CALC SIZE I S/U SD ST CY CCX..Cll 
5Pl IT OHPS FEED coc LIGHTS TOTAL tlA6 MG V.6, PPB -= = 

VIS fiR LS OT SD CY 

1-,18688 11.0 0,0 11.0 156.3 134.8 21.5 /,,;..
C• 4,3 79(i TR NA NA NA A tJ y \ y 8 B TILL 

~ ~ )) y y y-689 7. ~- 0.2 7.7 88. 3 68.2 21).1 16,6 ._,. ·-· 0 till F'.G 70 NA NA iJ B GB TILL 
C' -,, y-69(1 8.8 0.4 8.4 143.4 114.5 28. 'j 22,, ~ J, ._, (I NA P.G 80 2(1 NA ·NA u y y B GB TILL 

-611 8,2 o.o 8.2 1c:.. 2 127.~ 35.7 ;,7, 7 8,1) 0 NA TR NA NA NA NA u y y y GB GB TILL 
....,.,.,.,.-692 12.4 o.o 12.4 130.9 94,2 36.7 27.9 8,8 .,;,J.,.J TR NA t◄ A NA A u y y V B B TILL 

-6S·3 10.3 1), 1) 10.3 15::.2 119.8 56.4 2·1. 8 6.6 2 1164 TR NA NA NA NA u 'I y y Gr' GY TILL 
1~93R 7.8 o.o 7.8 188.9 150.7 38.2 32.1 6.1 0 NA TR NA NA AA NA u y y y 6B 69 TILL 

-695 5.1 0.0 5.1 162.2 138.8 23.4 19,7 3.7 0 NA 

6ClD ClASSIFICATIIJf 

VISIILE ED..D FR01 9W:It«; TABlE ~ P.w!IN:i 
NJ1BER Cf' SRAIHS 

ABBRADED IRRE6ll.AR ll£l..lCATE ta{ Cft.C V.6, 
SAtfLE I PAtfED =-- ---- === MG ASSAY 

YIN DIAP£TER ll!IOOESS T P T P T P TOTAL 6HS PPB REHARl<S 

18688 N 200 X 225 40 C 

17.2 i'90 

-6ffi N NiJ 'vl::i!BLE GOLD 

-690 N NO VISIBLE GOLD 

-t-91 N ND VISiBLE GOLD 

1-,c-692 N 150 X IJ 31 C 

l 27.9 

-1:·, 3 1s.:, X 175 :1 C EST. 5X F'\ RIT£
.;;::,(1 i: 3i)i) :,:) [ 

·~-·-·- ··•-•·-·•· ---··-···-- -
18693R N t{J VISl!l.E GOLD 2 29.8 llb4 

-695 y NO VISIBLE 6ll..D EST. lY. PYRITE 

https://IRRE6ll.AR


OB-20100 
t IN NJH MAS It( lt IN -63 NICO H IN !Ai FRll: l -'3 0 IAi MAB 

"200 "5 "30 "500 "100 "100 "2"600 "2S "6000 "100 "100 "10 "10 "300 "10 "SO ~ =tl ~ AE
Al Cu Sb No a. Al Cu Ni Sb No %11. F~ Ni Pb No •~ •'a-i g/kg t/kg g/kg !FEET) I JI.a Ll1lllJIIIV LI'OO..IJ1IC DEERIPTUM N/OR bRKS Appendix 8-40B. 

t.----- t _____ e_____ e_____ e_____ t _____ 1: _____ e_____ e_____ e_____ e_____ e_____ e_____ e_____ e_____ e_____ e_____ e_____ e_____ e_____ 1 MOINES P.:--. -\-3'1:DES 
i:----- c----- t·•--·· c----- t ----- c:·----- c:----- 1:----- t··--- t:-·--- i:--- -- c:----- c----- i:----- 1::----- t:··--- i:----- i:----- ~----- i:-----1 
!- ---- , _ --· . ----1--- -- '------1.----- !------ • ----- _____ - '1 '1 ··;: ;i~ ~: ~i'l-------------------t; t-----1:--- t----- 1------1------1------1------ t:-----1------1------1------1 
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~TER FIL.£ 
Appendix 8-40C. 

SAMPLE OH S~PLE STD GFORTY LfGAL COUNTY DRIFT ASSAY GOU) WT lgl WT (gl WT lgl WT lgl WTlgl WT (gl WT l WT l WT l REMARKS 
NUMBER NUMBER INTERVAL DESC TYPE FTG GRAINS HfC FEED +10FEED NOt.M6 MOO -f.3uM -£3FEED -f.3uM +10 SAND 
18688 20100 176-186 10. Jll DNE-NW 21 63 24 K RL. SILTY SAND 176-186 1.0 11000.0 -2.0 17.2 4.3 -1.0 -1.0 -1 -1 -1 
18689 20100 186-196 10. MO NE-NW 21 63 24 K RL. SILTY SAND 186-196 0.0 7900.0 -2.0 16.8 3.3 -1.0 -1.0 -1 -1 -1 
18690 20100 196-206 10. MO NE-NW 21 63 24 K RL. SILTY SAND 196-206 o.o 8800.0 -2.0 23.6 5.3 -1.0 -1.0 -1 -1 -1 
18691 20100 206-216 10. MO NE-N,J 21 63 24 K RL. SILTY SAND 206-216 0.0 8200.0 -2.0 27.7 8.0 -1.0 -1.0 -1 -1 -1 
18692 20100 216-226 10. MD NE-NW 21 63 24 K RL. SILTY SAND 216-2"26 1.0 12400.0 -2.0 27.9 a.a -1.0 -1.0 -1 -1 -1 
18693 20100 226-232 6. MO f'E-NW 21 63 24 K RL. GVL. SAND 226-232 2.0 10300.0 -2.0 29.8 6.6 -1.0 -1.0 -1 -1 -1 
18693R 20100 226-232 6.0 ill ONE-NW 21 63 24 K RL. GVL. SAND 226-232 o.o 7800.0 -2.0 32.1 6.1 -1.0 -1.0 -1 -1 -1 
18694 20100 232-236 4. MO NE-NW 21 63 24 K BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 

18695 20100 176-236 60. MD ~-NW 21 63 24 K SLUICE BOX 176-236 0.0 5100.0 -2.0 19.7 3. 7 -1. 0 -1.0 -1 -1 -1 

r()Nl'IAGNETIC HEAVY MINE~ 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 
NU~ER PPB " gl!<g WEIGHT 
18688 27 -0.05 0 50 9500 4,30 10 120 110 150 0 4 -10 3 1. 5 0 -10 -0.2 100 72 18 1 2 147 -2 19.0 1. 5 2 2.27 
18689 25 0.15 0 330 11000 32. 70 70 130 120 110 0 24 -10 4 -0.5 0 -10 0.8 800 368 91 8 -7 94 -2 120.0 13.4 2 12.00 
18690 20 0.13 0 1900 7800 31.50 80 150 190 110 0 28 -10 12 -0.5 0 -10 1. l 700 419 94 -3 14 88 -2 140.0 12. 8 3 i7.20 
18691 -18 0.12 0 610 12000 26.40 80 160 110 110 0 23 -20 8 0.5 0 -10 o. 7 600 499 75 10 9 63 -2 180.0 14.1 3 20.00 
18692 1800 0.11 0 490 9200 23.40 70 140 81 140 0 35 -20 4 -0.5 0 -10 -0.4 400 381 73 10 10 75 -2 160.0 14.6 2 10. 00 
18693 43 0.12 0 460 10000 25.00 70 130 74 100 0 29 -10 5 -0.5 0 -10 -0. 3 -200 425 91 11 17 59 -2 160.0 12. 5 3 21.60 
18695 -24 0.20 764 1000 8100 25.60 80 200 140 150 0 23 -170 6 -0.5 0 -10 0.6 -400 503 120 15 160 77 -2 170.0 20.1 4 14.80 

MAGNETIC 11EAVY MINERAL CONCENTRATE (P~l 

SAMPLE MGO TI02 CR NI cu ZN SE MO AG PB WT 
NUl'IBER " " g/kg 
18688 1. 100 4. 70 1100 190 47 270 -1 16 -0.5 39 0.4 
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 

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 ABR NA TA TE TB TH SN w u YB ZNR ZR 
NUMBER PPB " " 18694 -7 -0.2 -1.0 400 0.0 -1 35.0 0.0 -50 10 0 3 -100 3.3 19 0.0 3 21 0 o.oo 0.0 -10 0 4.10 -1.0 -10 o.o 2. 7 -10 9 0.9 0 0 0 

BEDROCK ANALYSIS IPPMl CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL SI02 s CL K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
NUMBER " " " ,: " 18694 8 12 62 0 1.0 0 0 0 0.00 4 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 8-41A. 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 __K_o_o_ch_ic_h_i_·n~g___________ 

Quadrangle -~D~e_e_r_L_a_k_e_N;..._.E_._7_.~5;...______ 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surface Elevation 1350 ft. 

Total Depth 172 ft. 

Elevation, Top of 
Precambrian Bedrock, 1184 ft. 

Dr i 11 ing Method Mud Rotary------"--------__;...___________Samp 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 Sunnnary Log 

INFORMATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Sam12les 

0-34 Des Moines Lobe 
Gl. Drift 

34-166 Rainy Lobe F B,C C Mo 
Gl. Drift 

166-172 Bedrock 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: Uncertain 

Thin Section Description: #18707 

172 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlEDE:N MILLI!fi ~ LINITEll l.Af.lffiATOOY SAtfl.E LOO 

IEIGn' <KS. IET) ~I~T 16RAl1S OOYJ /l}J DESCRIPTIOO a.ASS 
=====-===-

11. I. COC CLAST ~TRIX 
-===== 

TA!l.E +10 TAll.E TABLE 11. I. C!N:. MOO t{), CALC SIZE '%. S/U SD ST CY COL~ 
SR.IT OHPS FEED coc LIGHTS TOTrt. MS t1A6 V.G. PPB =--= = 

VIS 6R LS OT SD CY 

18705 11.B o.o 11.8 119.8 81. 7 38.1 29.5 8.6 0 NA TR NA NA NA ·NA y5 H N B NA SAND 
-706 8.5 0,0 8.5 147.7 126.0 21.7 16.3 5e4 (1 NA TR NA NA Nii NA lj y { '( B B TILL 
18708 8.3 0.0 8.3 293.4 237. 7 55.7 42.6 13. l 3 100 

6ClJ) ~IFICATI!Jt 

VISill.£ 6ll.D FfU1 smKI~ TABLE 1V4D PA!fll}li 
tl.NBER CF ~Ih'S 

ABBAAJ:€D IRRE!ill.AA DELICATE IOI CAI.C V.6. 
St\lf1.E I Plllf£D -==== ==--=== ==::::: 11A6 ASSAY 

Y/H DIAt£TER llil00£5S T P T P T P TOTAL SNS PPB RENARKS 

18705 N NO VISIBLE GOLD 

-706 N ND VISI&LE GOLD 

18706 V nr. EST. 3¼ P~RTTE 

50 X 125 18 C 150 GRAINS 
100 X 150 25 C ARSOOPYRITE 

3 42.6 100 
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MASTER FILE 

Appendix 8-41C. 
SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY Sll.D WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl WT" WT" WT" REMARKS 
NUMBER M.Jfl!BER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOfEED NONWIG ~AG -63uM -63FEED -63ufll +10 SAND 
18700 20101 41-61 20. MO NW-SE 12 63 24 K RL. SILTY SAND -1.0 -1.0 -2.0 -1. 0 -1.0 -1.0 -1.0 -1 -1 -1 
18701 20101 61-76 15. /11 0 NW-SE 12 63 24 K RL. SILTY SAND -1.0 -1. 0 -2.0 -1. 0 -1.0 -1.0 -1. 0 -1 -1 -1 

11118702 20101 76-96 20. 0 NW-SE 12 63 24 K RL. SILTY SAND -1.0 -1. 0 -2.0 -1. 0 -1.0 -1.0 -1. 0 -1 -1 -1 
18703 20101 96-116 20.0 /11 0 NW-SE 12 63 24 K RL. GVL. SAND -1.0 -1.0 -2.0 -1. 0 -1.0 -1.0 -1. 0 -1 -1 -1 
18704 20101 116-127 11,0 fl! 0 NW-SE 12 63 24 K RL. 6VL. SAND -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -1 

fl!18705 20101 127-147 20. 0 NW-SE 12 63 24 K RL. SILTY SAND 127-147 o.o 11800.0 -2.0 29.5 8.6 -1.0 -1.0 -1 -1 -1 
18706 20101 147-167 20. MO NW-SE 12 63 24 K RL. SILTY SAND 147-167 o.o 8500.0 -2.0 16.3 5.4 -1.0 -1.0 -1 -1 -1 
18707 20101 167-172 5. ONW-SE 12 63 24 K BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1ill 

18708 20101 41-172 -3.0 MO NW-SE 12 63 24 K SLUICE BOX 41-172 3.0 8300.0 -2.0 42.6 13.1 -1.0 -1.0 -1 -1 -1 ST!-3)=131 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE fl!O AG AG2 SN SB BA LA hF TA w PB BI TH u WT ASSAY 
NUIIIBER PPB " g/l<g WEIGHT 
18705 22 0.12 0 460 14000 22.30 60 130 62 140 0 13 -10 4 -0.5 0 -10 0.5 -300 337 45 3 13 53 -2 150.0 16. 5 3 11. 30 
18706 -5 -0.05 0 70 13000 5.30 10 140 94 150 0 6 -10 4 -0.5 0 -10 -0.2 -100 83 12 3 66 -2 30.0 1. 9 2 2.54 
18708 86 0.13 618 420 10000 21.40 60 110 64 130 0 16 -10 5 -0.5 0 -10 1. 1 -300 406 55 3 23 34 -2 160.0 12.2 5 32.90 

JIIAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE 1'160 TI02 CR NI cu ZN SE MO AG PB WT 
l'tiMBER " " g/kg 
18706 1.000 5.80 1000 270 59 380 -1 79 -0.5 28 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 51'! SC SE ASR NA TA TE TB TH SN w u YB ZNR ZR 
NUMBER PPB " " 18707 -7 -0.2 -1.0 500 o.o 31.0 o.o 50 10 0 2 -100 3.4 17 o.o 3 31 0 0.00 o.o -10 0 3. 70 -1.0 -10 o.o 4.4 -10 3 1.0 0 0 0 

BEDROCK ANALYSIS (PPMl CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA i'IG AL 5!02 5 CL K CA FED NIR SR l\:B MOR BAR TAR BI LOI FE 
NUMBER " " " " " 18707 19 14 56 0 1. 0 0 0 0 0.00 4 0 o.oo 0.0 0.00 0 0 0 o.o 0 0 0 0 0 0.0 -2 0.00 0 
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Appendix 8-42A. DRILL HOLE SUMMARY 

IDENTIFICATION 

DNR Drill Hole Number OB-20103 

Drilling Completion Date 1/22/87 

LOCATION (see map at right) 

S-T-R SWt-NW!-32-63N-24W 

County Koochiching 

Quadrangle Deer Lake N.W. 7.5 

Regional Survey Area __O_r_r________ 

HOLE PARAMETERS 

Surface Elevation __1_3_5_0_f_t_._______ 

Total Depth 223 ft. 

Elevation, Top of 
Precambrian Bedrock 1135 ft. 

Drilling Method Mud Rotary 

Sampl_e Diameter 4.5 inch 

Sample Collection 
Method Slurry: Trough with Dam 

SEE FOLLOWING PAGES 

SHEET 

i'l'.~'\-;/'h?;}7"it-
:..~· 

~ ....... 

,•· 

· .• . .;/,tJ.,.;. l~M..e;:·_./24,. ,;;.r-~ ..\. ·.• 'Pf,,0 :/.-· 
..... --:--:---..:..:d-i.·~~..... '·, ~-·.::<.,:...•:~-J '"'t7.:,:·..:/. ,,-.. ,~ :..O:t "f,..,'!.;_.,;....,~...--:-
• r-: •.• !'/ '"'·"l'A.-t ..,:.: .•..":-;.1.• :~--- l_\" ..... -~-:..4.... ;-·. x-✓-, .

,:~\\\~\~b, :t;t:il~.~{1-~~l~:~,i~J. ·;~~-
s_ FOREsr ~ ...~-.:.~·--... ~:>-,.. ·...-;. -_h.,-tNDAR . •J -;' . 
: .--~~-~--~--~~- \. .-, 

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

INFORMATION SUMMARY 

Interval Interpre-
Feet tation 

0-215 Des Moines Lobe 
Gl. Drift 

215-223 Bedrock 

Library 
Samples 

Available 

F 

Subsamples 
Tested 

I 

Significant 
Geochem 
Samples 

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

E 

F 
G 

Skeletonized Grab Sample 
in Core Box 

= Interval Cuttings in Bucket 
= Core 

H Thin Section 
I= (Bedrock or Drift) 

Split of "Wholerock" 
Sample 

BEDROCK 

Principal Rock Type: Meta-andesite. Medium green, moderately foliated rneta-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. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLRDEN DRIU.INJ WWl6El£HT UNITED LAB(RATOOY SAlfl.E Lili 

SAlfllE ~100 Cl<G.NETl ~IGIT (6RAHS DRY> AU DESCRIPTI!li a.ASS 
I(). ======= r2T:t:::ei r::=::rr-, 

11. I, CCH: ClAST MATRIX 

TAfl.E +10 TAil.£ TABLE N. I. CCN::. Nru tll. Cfi.C SIZE X S/U SD ST CY m.oo 
SP\. IT OiIPS FEED coc LIGHTS TOTAL HAG NAG V,6, PPB =--= = 

VIS 6R LS OT SD CY 

18687 4.8 0.0 4.8 170.7 136.0 34.7 26.4 6.3 0 NA 

F4.D a.ASSIFICATI OI 

YlSI1l.E 00...0 FR01 SWIKIIS TABLE ~ P~INi 
NJ1BE:R CF liAAINS 

ABIIRADED IRRE:6ll.M IE.ICATE OOH CALC V.6. 
SAPf>I.E I PAffED --- ----- === NAG ASSAY 

Y/H Dlfi'ETER nilOOESS T P T P T P TOTAL 6HS PPB ~S 

EST, 7"I. PYRITE18687 Y NO VISl!H 60LD 



-IELDNOTE SUMMARY LOG 08-20103. MUD ROTARY 

• 

08-20103 

LITI0.08IC DESCRIPTia !WO/OR REMARKS Appendix 8-428. 
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L 

. J 

!SLUICE BOX 2.16-223:t !.1.8687! 101 
1Py1 

<209.0-215,0> SMYEU.Y SAN>1 IHIXIDIZED,
unctriain if Aliny Lobe I hi gh plb I cob 
c:ofttlnt •111 ptbl ccam1 no 1111911 t&Jtan. 

::< :< :< ::-::, <215,0-223.0> BEDROCK; META-ANDESITE; 1111d 
I grNn, a>d foli1tld 1 f(lUig'l'UI intlf'locking
i tnturt; ~ pl19 including o.~ u pl'lfflOS
I 25i chlorit11 2-!il vi1il:ll1 qu1rtz1«~• ~ 
I ovttrburdan c:ontu in ~l•, see LWPI r11port; 
1 drill NC 70 gas +lOM/foot. ,--------------------------·-: 
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~STER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (gl WT (gl WT !gl WT!gl WT !gl WT% WT 1' WT 1' REMARKS Appendix 8-42C. 
M.IMBER ttJJIIBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NONl!VlG MAG -63uM -63FEED -63uPI +10 SAND 
18686 20103 216-223 7. 14 0 SW-NW 32 63 24 K BEDROCK -1.0 -1. 0 -2.0 -1.0 -1. I) -1.0 -1. 0 -1 -1 -1 
18687 20103 216-223 7. MO 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 MINERAL CONCENTRATE (PPMl 

SAMPLE /:iJ ~ CE CR i'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 
NUMBER PPB 1' g/kg WEIGHT 
18687 -14 0.07 350 360 noo 14.80 50 190 460 300 0 26 -10 8 -o.s 0 -10 0.8 200 213 73 5 84 91 -2 76.0 7.9 6 21.10 

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 1' 1' 

-j18686 -6 -0.2 -1.0 400 0.0 -1 21.0 0.0 60 10 0 2 -100 3.6 11 o.o ... 53 0 0.00 o.o -10 0 2.50 -1.0 -10 0.0 2.1 -10 -2 1. 4 0 0 0 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN i'IN AG SNR LI BE CO2 NA MG AL 5102 s CL K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
NUMBER 1' 1' 1' 1' 1' 
186_86 24 14 41 0 1.0 0 0 0 0.00 3 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 8-43A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number _O~B~-~2~0~1~0_;_4_____ 

Drilling Completion Date 1/28/87 

LOCATION (see map at right) 

S-T-R NWi-NE¼-18-63N-24W 

~I •••• ••• "·'·,·· l ~.'f~_T?~t ;}-,-:-"-.'>..· r.. .·· 

-~ 

:,r~:~3df~;1~~f§L!~~t~i
County Koochiching 

Quadrangle _.::.D..;..e_;_e~r___;:;;L~a~k~e_N--:...W_..;..;__._7_.5______ 

Regional Survey Area __o_r_r________ 

HOLE PARAMETERS 

Surface Elevation -~1..:.3~4.,;..0~f_t_._______ 

Total Depth _.::.l..;..4.:..6_f=--t=--•;___________ 

Elevation, Top of 
Precambrian Bedrock ___________ 

• ~to;· 1. '. - yt': /,<:·')'f /;:·"-''j_s".£:•,c;-;;•· .:{; ·•,(~,,_
Drilling Method __M_;_u_;_d__;_R_o_;_ta=--r~y<-______ r_:·~\i;:J·~r;~;;~?~\;f~:¥:.t~1~~-::
Sample Diameter -~4..:.·.::.5--=i.:;n.::.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 Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-133 Des Moines Lobe F 
Gl. Drift 

133-146 Rainy Lobe F B,C B = As,Pb 
Gl. Drift C = Ni,Mo 

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 11 \\Tholerock" 
D = Sluice Box Composite G = Core Sample 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

CMRBLRDEN DRil.lIII; HANA6El'EHT LIHITED t.ABOOATOOY !Wfl.E LOO 

SiW'LE IEIGIT IKS.WETI WE ICxH (SRAHS DRYl ft) DESCRIPTIOO a.ASSNJ. ~-==-==-===.::.:::a:r r:r::,-z =======-=:c s=::;r::: --=-====u::.-zs ------=aw ···- 11. I, CCN: ClliST MATRIX -----=-
- ---== --------=- - --:z 

TAil.£ +10 TAll.E 
SPl 1T DU PS FEED 

TAll.E 
coc 

H,I, coc. 
LIGHTS TOTAL 

~ 
tlA6 NA6 

II], 

V.6. 
CALC 
PPB 

SIZE I S/U SD ST CY Ctl.t:R-VIS !iR LS OT so CY 

18696 
-697 
-698 

10.8 
10.5 
13.6 

0.6 10.2 
0.3 10.2 
0.2 13.4 

90.5 
139.6 
164.0 

52.2 
107.8 
135.2 

38.3 
31.8 
28.8 

25.4 
23.0 
21.0 

12.9 
8.8 
7.8 

I) 

(l 

9al p 
N.4 p 

NA F' 

30 
45 
45 

20 
45 
.:c:
JJ 

3:) 
10 
NA 

A 
A 
A 

u y 

u y 

u y 

y 
·y 
y 

( 

y 
'{ 

B 
GB 
B 

& 
GB 
& 

TILL 
TILL 
TILL 

-699 5.6 0.0 5.6 134.0 101,4 32.6 26.2 6.4 827 

6(ll <lASSIFICATie». 

YISIEI..£ !nD FJ0t 9W<I113 TABLE PlaJ P~U,G 
K.NBER (F SRAIHS 

ABBIW€D IRRESIJ..M DEl. ICATE IDf CALC V.6.
5Affll.£1PAN£D ~==z ===--=== -=== NAG ASSAY

Y/N DIMTER TliIOOESS T p T p T P TOTAL 6l1S PPB Ra1ARl<S 

18696 N 225 X 300 48 C 

-697 N NO VISIBLE GOLD 

-698 N NO VISIBLE GOLD 

-699 Y 200 X 300 46 C EST. 1(17. PYRITE 
100 GRAINS 

26.2 827 ARSEl()PYRITE 



Appendix 8-438. 

OB-20104 

I(43.o-65.0) t«:l OBSERVATIONS. 
I 

iii
=E:1---------------

(71.0-94.0l CLAV1 lJIJXIDIZED1 ar~y l1k1 
HdillMII I flN pabl at 78 Ind 86. 
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MASTER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT !gl WT (gl WT (gl WT(gl WT (gl WT% WT% WT% REMARKS Appendix 8-43C. 
NUMBER NUMBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM +10 SAND 
18696 20104 106-116 10. MO NIH£ 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. MO 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. l'1 0 t,ii-NE 18 63 24 t{ RL. GVL. SAND 131-146 0.0 13600.0 -2.0 21.0 7.8 -1.0 -1. 0 -1 -1 -! 
18699 20104 106-146 40. MO 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 

NO,..,AGNETIC HEAVY MINERAL CO!CENTRATE !PPM> 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE MO AG A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY ,.NUMBER PPB g/kg WEISHT 
18696 -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.'30 
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 
186'38 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 8 -o.s 0 -10 1. 4 800 567 150 11 110 83 -2 200.0 22.8 5 1'3, 50 

MAGNETIC HEAVY MINERAL CONCENTRATE {PPM) 

SAMPLE lll60 TI02 CR NI cu ZN SE MO AG PB WT 
NUMBER )'. )'. g/kg 
18696 1.100 4.20 1100 120 35 220 -1 5 -0.5 29 1. 2 
18698 0,990 5.20 940 710 100 230 -1 71 -0.5 33 0.6 
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Appendix 8-44A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20200 

Drilling Completion Date 2/6/87 

LOCATION (see map at right) 

S-T-R SE¼-sw!-16-63N-23W 

County Koochiching .,· ·•·•··.l'}i}1tl~!I~iit;i!}~;
Quadrangle Deer Lake N.E. 7.5 ;.·.· - ,I·•. z;l:~.•.,.-f?.•~i• ·~-......... ·.:.,:" • =: 

Regional Survey Area __Or_r________ . -.i.t:c:t~~fft~. -~, ~~?/?£i 
'(.):··~ >.1 :· '~:,·:~~~:?~:?-:( --\3. .• •.. ":•: ',;.':HOLE PARAMETERS 

·•·l-i····. ··~ _tS~- ..- ..... •.· 15 

~ . -

\.. •'. 

; ·... ,. -·: 
·l 

Surface Elevation 1340 ft. 

Total Depth 117 ft. 
• ,fElevation, Top of 

Precambrian Bedrock 1232.5 ft. 

Drilling Method _____Mud __.________Rotary ;_ :J--:-:.--:~--· ~ \~:91:J....< ._, 
Sample Diameter __4_._5_i_n_c_h________ ~:~t.:-~Jt~~~~ \~~:{t~,i_:~•·iS~!-
Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-70 Des Moines Lobe Note: Compare 
Gl. Drift to hole 202 at 

70-107.5 Rainy Lobe F B,C same site. 
Gl. Drift B = Au,Cu 

107.5-117 Bedrock F I C = Ni,Mo 

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 "Whole rock" 
D Sluice Box Composite G = Core Sample 

BEDROCK 

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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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OV£RBrnDEN DRILLIIE tWlA68ENT LIHITED LABOOATOOY StWLE LOO 

SAlfl..£ hEl6HT (KS.WET) NE Iliff (6AAl1S DRY> AU DESCRIPTIOO a.ASS 
t{J, = --== =-~======= - ========= = --==== ....... ~-

11. I. coc CLAST MATRIX 
-------= =====---====== ======= 

TABLE +10 TAa.E TABl.£ It I. C!N:. NCN m. CALC SIZE X SIU SD ST CY W.00 
SP\. IT CHIPS FEED coc LIGHTS TOTAL l1A6 HAG Y.G. PPB = 

VIS 6ft LS OT SD CY 

~ C ~,,- -. !".• .-,18721 l,J 0.3 i.2 i05,6 01,L 16,4 4.2 0 NA F' 69 30 NA u '( y y GB GB TILL.:..1i.. 

-722 9.1 (), (I 9 .1 229.4 21)5. 4 24.0 18.0 b, (l (l N~ TR NA NA NA NH u y y y GB GB TILL 
1. .,--723 10.6 9.4 177.5 145.8 31.i' 2::L9 7.8 (l N:.i p 60 40 NA N4 u y y y GB GB TILL 

18724 6.4 I).() 6,4 !lo.~ 9?.9 2:,. b lo.5 7.1 1 2·5 TR NA NA NA NA u I y y GB GB TILL 
-726 5.3 o.o 5.3 113.9 86.7 27.1 20.8 6.3 3 386 

-727A 11.0 0.4 10.6 ...,.. .~,c- ,.132.8 93.0 39.8 29.4 10.4 (I NA F'/G ~.J 50 i..J H u y '{ ( GB B TILL 
.,..., --,-727B 10.8 0.3 10.5 136.2 92.9 4.3.3 __,:... t.. 11. 1 (J NA p 3(1 :,o 2(1 A u 'y y y B B TILL 

6(lJ) Cl.ASS IFI CATI°' 

YISlll.E 6a..D FRCl1 SWtKih6 TABLE ~ PMHtfJ 
tlliBER IF 6AAINS 

ABBAADED IRR£6lLAA DELICATE NJH Cfi.C V.6. 
!WFl£ I PAN£0 --- ---- ==== l1A6 ASSAY 

YIN DIAi'ETER THICKNESS T P T P T P TOTPL. 6l'1S Ff>B REMARKS 

18721 N NO ViSIBLE GOLD 

-Ti.2 N NO VISIBLE GOLD 

-723 N NO VISIBLE GOLD 

18i24 5,:, X 75 ~·-' Cp 
EST. 5i; F'YF:lTE 

--·-----
·-:,,1 lb.5 L·-' 

-726 Y 25 X 250 27 C 1 
50 X 75 13 C 1 EST. !SY. PYRITE 

100 X 175 27 C 20 GRAINS 
AASEMJPYR ITE 

3 20.8 386 

-727A N NO VISIBLE GOLD 

-7278 N NO VISIBLE GOLD 



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

----

FIEI..Dt«lTE SI.JIIARY LOG 08-20200, U ROTAAV1 SEE "-.SO CB-202, RQTAS(l.lIC, f• feet ..-.y. 
oe-20200C IN NCN MAG HIC JC IN -&3 NICRIJ4 JC IN MAG FRAC l -&3 tol NAB MAG .~tOOIAB -63 I-IC I-IC

"200 "600 "5 "25 "6000 "30 >-100 >-100 "10 >-10 >-300 AlO "500 "50 "100 "500 "20 "100 "10 "2 SAMPLE 
-~- Cu Sb Mo Bl Al Cu Ni Sb No Zn F~ Ni Pb "° Au Au _g/_g_ a/kg a/kg (FEET>

jDES 
t I~m{ffih LITHO..OBV LillQ.OBIC DESCAIPTICNI AND/OR REMARKS Appendix 8-448. 
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I:\ :\)::>3 (19. 0-41,01 CLAVEY TILL; IHJXIDIZED; gray,
I-··:-.. ,·:•.. --·:,...-~ w/11 I occ black pebs,
I ···~ ,·... ····, ,.i 
,-·~--- <:-.: <-.: ··:3

,:{{;~~{ ~]
I,...•...•·._ ..-3

':f }~:{~~ 

(41,0-60.0l Cl.AV; IHJXIDIZED; grar to black 
lak1 lldiNnt1, 1li~ w/rro 11lfI few pebt at 

_46; drilling rate about 50 ft/hour. 

... -·· ... .· -----1------1------ 1------ f------ f------1------ !------ t------ t------ t------ 1------ !------ t------ t------ 1------ !------ 1------ !------ t------ I 70 -I I 
(69, 0-70,0) CLAY1 IHJXIDIZED1 black, 1liay,-, 1:RAINYI 

'I Ill 1 I 

f
1111 I II 

I@) 11 I 't 
I I 1, I (70,()-91,0) SILTY SAND1 l.tllXIDIZEDi PEBIILV1 
I III Ill RAINY LOBEi III IJB-202 c:ort-t ill I ard 

----,----11-,---- r-----r----- r----- ,----- r----- ,------ ,------ ,------ ,------ r----- ----- , r ..-, I 111111 11111 rni1tance 75-nl cob at 76, 87, 901 cgr
-::J I I', 11 IIII I lind at 84 81-9 110re pl!bl than abov9, Ii 

ll::::1•:::: :::: : :::: [::::: L::::: L::::: ::::: L::::: :::::1..:::::L::::: :::::1.::::: : ::::: ::::: :::: ::: o1_ I I I 71-101 +1M h111ub&ng vf-f ptbl I chips, 
---- ---- ---- _ ----l-----t-----1------t-----L-----t-----L-----L-----t-----1------ -t-----t----- ---- ---1 :j I I!1111I I 
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1.1.8?26! @)
ISLU I CE BO:!N!'. ? .1.-.1..1. ?1 

tPY., Aspy! 
-j.1._8_?_2_?_A-i ~ 

!HUD PIT SAHP ? .1.-1. .1. ?i 
l.1.8?2?BI ~ 
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~STER FILE 

SAMPLE DH SAMPLE STD GFORTY LE6AL COUNTY DRIFT ASSAY 60LD WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl WT 1' WT 1' WT 1' REMARKS Appendix 8-44C. 
NUMBER NIJIIIBER INTERVAL DESC TYPE FT6 GRAINS HMC FEED +lOFEED NONMA6 MAG -f>JuM -63FEED -63uM +10 SAND 
18721 20200 71-81 10. MO SE-SW 16 63 23 K RL. SILTY SAND 71-81 0.0 7500.0 -2.0 12.2 4.2 -1.0 -1.0 -1 -1 -1 
18722 20200 81-91 10. MO SE-SW 16 63 23 K RL. 6VL. SAND 81-91 0.0 9100.0 -2.0 18.0 6.0 -1.0 -1.0 -1 -1 -1 
18723 20200 91-101 10. Pl OSE-SW 16 f>3 23 K RL. SILTY SAND 91-101 0.0 10600.0 -2.0 23,9 7.8 -1.0 -1.0 -1 -1 -1 
18724 20200 101-109 8. flt OSE-SW 16 63 23 K RL SILTY SAND 101-109 1, 0 6400.0 -2.0 Hi.5 7.1 -1.0 -1.0 -1 -1 -1 
18725 20200 109-117 8. MO SE-SW 16 f>3 23 K BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1. I) -1.0 -1 -1 -1 
18726 20200 71-117 46. MO SE-SW 16 63 23 K SLUICE BOX 71-117 3.0 5300.0 -2.0 20.8 6.3 -1.0 -1. 0 -1 -1 -1 
18727A 20200 71-117 46. MO SE-SW 16 63 23 K MUD PIT 71-117 o.o 11000.0 -2.0 29,4 10. 4 -1. 0 -1. I) -1 -1 -1 MUD PIT SAMP. 
18727B 20200 71-117 46.0 MO SE-SW 16 63 23 K illUD PIT 71-117 o.o 10800.0 -2.0 32.2 11. 1 -1.0 -1.0 -1 -1 + MUD PIT SAMP. 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPMl 

SAjl!PLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE II() AG AG2 SN SB BA LA HF TA w PB Bi TH u WT ASSAY 
NUMBER PPB g/kg WEIGHT" 18721 150 0.29 0 440 12000 31.10 100 180 130 120 0 39 -20 6 -0.5 0 -10 -0.8 1200 537 120 13 -11 63 -2 210.0 20.5 2 9.07 

·j18722 300 0.23 0 410 12000 22.50 80 160 96 120 0 20 -20 16 -0.5 0 -10 -0.5 900 539 76 10 14 62 -2 220.0 18.0 ... 17,20 
18723 27 0.27 0 370 13000 30.30 90 160 100 110 0 30 -10 13 -0.5 0 -10 -o. 7 800 552 79 10 12 63 -2 210.0 18.9 2 13.20 
18724 300 0.20 0 1600 9000 34.90 470 200 410 98 0 19 -10 8 -0.5 0 -10 o. 7 -500 379 80 6 13 51 -2 140.0 15, 4 3 12.40 
18726 350 0.24 790 1500 12000 23.40 240 170 170 210 0 24 -20 9 -0.5 0 -10 -0.6 900 491 71 12 38 56 -2 200.0 23.0 4 16.00 
18727A 51 0.16 0 2100 11000 21.80 230 170 200 200 0 23 30 8 -0.5 0 -10 0.8 900 436 94 7 11 34 -2 200.0 22.2 3 12.00 
18727B 36 0,18 0 2100 11000 21.60 230 180 200 200 0 24 -10 6 -0.5 0 -10 -0.4 700 461 92 11 15 46 -2 200.0 22.1 3 ii.60 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAPIPLE MSO TI02 CR NI cu ZN SE MO 00 PB WT 
NUMBER g/kg" " 18723 1.200 4.30 830 300 73 320 -1 53 -0.5 29 0.7 
18724 0.910 2.80 620 2800 87 200 -1 231 -0.5 22 1.1 

BEDROCK ANALYSIS (PPMl 

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 
18725 -7 -0.2 -1.0 400 0.0 -1 29.0 0.0 490 30 0 2 -100 6.1 " 12 o.o 5 230 0 0.00 0.0 -10 0 3.00 " -1.0 -~o 0.0 1. 7 -10 3 -0.5 0 0 0 

BEDROCK ANALYSIS (PPMl CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL SI02 s CL K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
NUll!BER 
18725 70 11 83 0 l.O 0 0 0 0.00 " 3 0 0.00 " o.o " 0.00 0 0 0 o.o " 0 0 0 0 0 0.0 -2 o.oo " 0 

187 



----------

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

Appendix 8-45A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20201 

Drilling Completion Date __2~/5_/~8_7_____ 

LOCATION (see map at right) 

S-T-R SE!-SEt-10-63N-23W 

County Koochiching 

Quadrangle __D_e_e_r_L_ak_e_N_.E_._7_._5______ 

Regional Survey Area __O_r_r________ 

HOLE PARAMETERS 

Surface Elevation __1_3_0_0_f_t_._______ 

Total Depth __7_7_f~t~•----------

Elevation, Top of 
Precambrian Bedrock __1_2_2_8_f_t_.______ 

Drilling Method __M_u_d_R_o_t_a_ry._______ 

Sample Diameter 4.5 inch 

Sample Collection 
Method Slurrv: Trough with Dam 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-62 Des Moines Lobe 
Gl. Drift 

62-72 Rainy Lobe F B,C B = Cu,Ni,Cr, 
Gl. Drift Ag,Se,Sb 

72-77 Bedrock 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: Arnphibolite (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. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlRDEN DRILllN3 l1ANA60ENT LIKITED LABOOATOO.'f flWlE LOO 

~lGff 16RAl1S DRY) AU DESCRIPTIOO Cl.ASS 
ssm-:r:z-

11. I. C(N; CLAST ~TRIX 
= -- 11 

TABLE +lO TAil.E TABI..£ N. I. CCN:. HOO Ill. Cfi.C SIZE S/U SD ST CY CU.CR 
SPllT OiIPS FEED COC LIGHTS TOTPl. tlAB HAS V.6. PPB 

V/S fiR LS OT SD CY 

18717 
-718 

8.3 
7.0 

0.2 
0.0 

8, I 
7.(l 

135.3 
23(1,9 

!05.8 
219.4 

2q_5 
11.5 

~·3.1 
9,9 

6.4 
1.6 

0 
(1 

NA P.S 
NA TR 

90 
NA 

10 
NA 

NA 
NII 

NA 
NA 

u 
u 

y 
y 

y 
'( 

y 
y 

BG 
GB 

GB 
GB 

TILL 
TILL~BDK 

-7'i!J 2.5 0.0 2.5 70.3 64.3 b.O 5.2 0.8 0 NA 

6(IJ) a.ASS lfICATICJt 

VISIILE 60C..D FROi SIW<Illl TABLE AHO Pfffillll 
N.J1BER CF 6RAJNS 

ABBAADED IRREBU..M W.ICATE ~ Cft.C V.6. 
SAPftE I PNIED ==--... ==-, ====- KA6 ASSAY 

Y/N DIMTER llilo::NESS T P T P T P TOTAL 611S PPB R91AR1<S 

18717 N NO VISIBLE GCU 

-718 Y NO './!SIBLE GOLD EST. 5i: hRlTE 

-720 Y I() VISIBLE 6<:lD EST. S'i. PYRITE 
20 GRAINS 

ARSENIFYRITE 
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LITl«Jt.OGIC DESCRIPTI~S A-,ID/OR RE14AR!<S 
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MASTER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL. COUNTY DRIFT ASSAY GOLD WT (g) WT (g) WT (gl WT (g) WT(g) WT (g) WT j WT" WT% REIIIARKS Appendix 8-45C. 
rtJMBER Nl.Jll!BER INTERVAL DESC TYPE FTS GRAINS HPIC FEED +lOFEED NONmG i'IAG -63uM -63FEED -63uJII +10 SAND 
18717 20201 59-66 7. MD SE-SE 10 63 23 K RL. GVL. SAND 59-66 o.o 8300.0 -2.0 23.l 6.4 -1.0 -1.0 -1 -1 -1 
18718 20201 66-73 7. MO 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. MD 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. MO SE-SE 10 63 23 K SLUICE BOX 59-77 o.o 2500.0 -2.0 5.2 0.8 -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" 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 -~· ... 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 -2 110.0 16.5 1 7.34 
18720 -33 0.32 855 5600 10000 33.00 220 380 740 190 0 28 -10 6 -0.5 0 -10 1.4 -600 470 120 9 94 59 -2 170.0 19.9 2 3. 71 

MAGNETIC HEAVY MINERAL CONCENTRATE !PPM! 

SAMPLE ~□ TID2 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 0.8 

BEDROCK ANALYSIS {PPM) 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU !l10 NI RB SM SC SE AGR NA TA TE TB TH SN w u YB ZNR ZR 
NUl'IBER PPB " " 18719 -9 -0.2 2.0 1000 o. 0 2 188. 0 o.o 380 30 0 4 -100 6.8 105 0.0 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 CO2 NA MG AL SI02 s CL K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
NUf!IBER " " " " " 18719 30 23 130 0 2.0 0 0 0 o.oo 3 0 0.00 0.0 0.00 0 0 0 o.o 0 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 NEt-NE¼-18-63N-23W 

County Koochiching 
Quadrangle Deer Lake N.E. 7.5 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surface Elevation 1330 ft. 

Total Depth 177 ft. 

Elevation, Top of 
Precambrian Bedrock 1159 ft. 

Dri 11ing Method _M_u_d_R_o_t_a_r~y_______ 

Sample Diameter 4.5 inch 

.\I' •• ~;, '~.;::,. ·:·'f ,._,'.'. ·-~·,,.: /~. !\). 

~ "··--=,~'.~- ., .~«,.·. • l • ;.-· • \.:i/:? •• .\..! . I\~ 
-;.,.. ·:'],~--· ~~.i:- ::·\:·.·• :.; ,-;:F--_.. - ~~~<~1j:- ·:t-·.:· ·• ..1:::::. 

·• 
. 

It-~~- ·...-.· ......-~t., -..-.1;~7~""'- •·.J~\; · /.!'.II'..:.(~('. . ) r , \:f.t'- ,. ; .· ,: ·1 .,...._,~.. ,., .. ••• iii,··• OS,.·' .s-~,~·>•. · ·· ·. r,·. 
....: ··1'._:....... : •.• ::-' ~:-':'A..\ r.!: ·~1":. • .. j.r. t~ . ..\:,,.-/ •• ~ ~·• ·,:w32:1 '. ~.-r,i;;.,L, :- ,,,: ·,,t~·- · ,-~ ~- ·· ·., · \·., 

}'.,.._. ! 133TX / .•• -'·•" •• \ .•• ..\ -~q- . • ., , 

;~~-~- ·)· '$,jtl;_#t~i'~[r:\:·>).~~:~:•:-,_ :-•• ,J... 
~-;. • •·" 1-· ~A ~-::;••,:.'.J~ \'· •. J '~. ·:·; ' . . . -,..". l .. 

-~111~Ij}t(f.fit."?'i;'.~\;~~;\--:(:_ - ,: ·, ~: ri 
. j, . ··Ji:.· . ·'t'.u-'-",'A'•>.•• \ '\i<.,,_• ~~~;,,\- • _$_}.:::,

\·~ ::~.--~;~-~?~~-·:{\J=t'\s-:~z:;-:=::;:1-- t:-- •c.ifi ~i1;_
..... .11, .. ~ .. -,.J. ,...... ·.-...... ~.. -1:"t. 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLRDEN OOILLilli tWlA6ElENT Ll11ITEO L.ABMATOOY EWf>lE Lili 

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 

0-161 Des Moines Lobe 
Gl. Drift 

161-171 Rainy Lobe 
Gl. Drift 

171-177 Bedrock 

Library 
Samples 

Available 
No 

F 

F 

Subsamples 
Tested 
No 

B,C 

I 

Significant 
Geochem 
Samples 

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

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G"' Core 

H 
I 

= 
.. 

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

BEDROCK 

Principal Rock Type: Uncertain 

Thin Section Description: 018715 

191 

5fW)t.£ 

tll. 
IEI6HT (kS. NET) -

TAfl.E +10 TA!l.E 
SPUT DUPS FEED 

18712 7.5 (1.(1 - r:
/ ,J 

-713 11 .5 0.2 11.3 
-714 12.5 (J.8 11.7 
-716 5.9 o.o 5.9 

r4D ClJeSIFICATI!Jt 

tEIEiHT CSRAHS DRY> 
~::z.:=::ar.smrmrrz 

11. I, CIH: 
= - ==-

TA!l.E 
Co«: 

11. I. CIJ.t, 
LIGHTS TOTrt. 

HOO 
HA6 HA6 

11}).4 74.7 25.7 18. 1 7.6 
238.7 198.5 40.2 31.8 8.4 
222.6 17(1,8 st. a 42.3 9.5 
210.1 171.0 39.1 31.b 7.5 

YISI 8LE ED.D FR01 SWIKUli TABLE AND P~IM3 

ft] DESCR IPTl CW a.ASS 
-=====--=• z:::::n::-:s 

= _____,, 
r-aee,c, -----CLAST HAffill - -; :, 

NJ. CALC SIZE X S/U SD ST CY 00..CR 
v.s. PPB ~ 

VIS fiR LS OT so CY 

0 NA TR NA NA NA NA u y y N 8 NA TILL 
0 NA P.G bO 40 NA NA u y y N B NA TILL 
(I NA p oO 41) NA NA LI y y B B TILL 
3 151 

N..tfBER Cf SRAINS 

Slllfl£ I 

13712 

PAtfED 
Y/N 

N 

DIAtETER THI

110 VISIBLE GOLD 

OOESS 

ABBAADED 
-=== 

T P 

IRRESLl.M 
==----= 

T P 

tEl.ICATE 
---= 

T P TO

10 
NAB 

TAL Ei!S 

-713 N NO VISIBLE GDLD 

-714 N NO VISl~LE GOLu 

-716 Y 50 X 75 
75 X 125 
75 X 175 

13 C 
20 C 
25 C 

3 31.6 151 

CALC V.&. 
ASSAY 
PPB ~S 

EST. 15Y. PYRITE 
20 GRAINS 

AASEtn?YRITE 



BLANK PAGE 

192 



• • • 

FiaDNOTE SU191ARY LOO OB-20204, MUD ROTARY 
IN O 11'.lG lflC ][ IN -63 IIIICR04 IN MAG FRAC -63 t()N MAG ~ lfi!C 08-20204 

t SOLD 
"200 "600 "S "25 "6000 "30 "100 "100 "10 "10 "300 "10 "500 "50 "100 ~MAG ~ "100 ~ "2 ~lE SRAINSt_ 
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MASTER FILE 

SANPL.E DH SA/IIPI..E STD GFORTY LEGAL COUNTY DRIFT ASSAY SOLD WT (g) WT (g) WT (g) WT (g) WT(g) WT (g) WT 1' WT 1' WT 1' RE\IIARKS 
Appendix 8-46C.NUMBER NlJIIIBER INTERVAL DESC TYPE FT6 GRAINS HMC FEED +lOFEED NONMAG ~ -63uM -63FEED -63ulll +10 SAND 

18712 20204 136.5-157 20.5 MO NE-NE 18 63 23 K RL. CLAY: GLACIAL LK 136.5-157 0.0 7500.0 -2.0 18. l 7.6 -1.0 -1.0 -1 -1 -1 
18713 20204 157-167 10. MO NE-IE 18 63 23 K RL. GVL. SAND 157-167 o.o 11500.0 -2.0 31.8 8.4 -1.0 -1. 0 -1 -1 -1 
18714 20204 167-172 5. MO 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 O NE-NE 18 63 23 K BEDROCK -1.0 -1. 0 -2.0 -1.0 -LO -1.0 -1.0 -1 -1 -1 
18716 20204 136. 5-177 40.5 MO 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 

r«:JNMAGNETIC HEAVY MINERAL CONCENTRATE <PPM) 

SA!IIPI..E AU NA CE CR MN FE co NI cu ZN ZN2 AS SE i'IO AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NU~R PPB " g/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 14-0 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 
18714 -23 0.24 0 490 11000 24.40 100 14-0 170 130 0 24 -20 7 -0.5 0 -10 -0.5 -500 4-03 54 9 -8 44 -2 140.0 13. 7 3 30. 70 
18716 130 0.22 603 430 12000 21.10 70 130 14-0 150 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 " " g/kg 
18714 1.200 5.00 800 150 77 290 -1 18 -0.5 22 0.8 

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 ,: " 18715 -6 -o. 2 -1.0 600 o.o 1 28.0 0.0 -50 10 0 2 -100 2.8 15 o.o 2 26 0 o.oo 0.0 -10 0 3.00 -1.0 -10 o.o 3.1 -10 -2 0.7 0 0 0 

BEDROCK ANALYSIS (PPM) CONTIMJED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL S102 s CL K CA FE□ NIR SR NB MOR BAR TAR BI LOI FE 
NU~ER ,: 
18715 20 13 39 0 1. 5 0 0 0 0.00 " 3 0 o.oo " 0.0 0.00 0 0 0 0.0 " 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 

Quadrangle Deer Lake N.E. 7.5 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surface Elevation 1310 ft. 

Total Depth 64 ft. 

Elevation, Top of 
Precambrian Bedrock 1256 ft. 

Drilling Method Mud Rotary 

Sampl~ Diameter 4.5 inch 

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-49 Des Moines Lobe 
Gl. Drift 

49-54 Rainy Lobe F B,C C == Ni 
Gl. Drift 

54-64 Bedrock 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: 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) 

OVERBLfUlEH DfULLHli tlANA68£NT LI11ITED LABOOATffiY SAK't.E LOO 

StWl.E 
IC. 

IEI9IT <k&.NETl ~lGHT (EiRAHS DRYl PJ.J DESCRlPTlOO a.ASS __..,._ 
11. I. COC CLAST t'J\TRIX 

TAll.E +10 TA!l.E TABLE rt. I. C!l.C, Nm 00. CALC SIZE % SIU SD ST CY CCI.~ 
SP\.IT OHPS FEED CCf«: LIGHTS TOTAL l1A6 MAS V.6, PPB = == 

VIS !iR LS OT SD CY 

18709 7.3 t).0 7.3 166.6 116.0 50.6 44.9 5.7 0 NATRNANANANAU y y y B B TILL 
-711 2.9 0.0 2.9 150,3 51.5 98.B 88.5 10,3 1 • 33 

6(lJ) a.ASSIFICATitw 

YISUl.E 91.D FROI 51-w=Ii.3 TABLE AHO P~l00 
11.NBER CF SRA IHS 

SAtfl.EIPM£D 
Y/N DIM:TER THIOOlESS 

ABBAADED 
=== 

T P 

IRRE6l.LM 
==---== 

T P 

DELICATE 
==== 

T P TO

~ 
HAS 

TAL &IS 

CALC V.6. 
ASSAY 
PPB Rfl1ARKS 

18709 t·l NO VlSli!l.E GOU1 

-711 y 100 X 150 2S C 

88.5 33 

EST. 50% PYRITE 
50 GRAINS 

ARSENCfYRlTE 
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1

FiaJNJTE SIJWIRY LOO OS~, Ill]) IJTARY 
08-20303[ IN PG IN Ill! H IN -63 NICD H IN IN F'RAC l -63 t04 NAG MAS 1-tC 

"200 "'600 AS "25 "6000 "30 "100 "100 "10 "10 "300 "10 ~ ASO "100 rg_A ~ "100 ~ "2At Cu Sb No 8a Al Cu Ni Sb Mo Zn FIi& Hi Pb Mo •~ •~ g/lcg g/kg g/kg (FEET) + 1&h LITIG.OOY LITIO.OSIC DESCRIPTIIM AND/OR OAKS Appendix 8-47B. 
'"]DES 'j'O 1 N~:~3ggl ! 
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l.1.d8 r,_ 00 .11rril I::: : : ~ Lobe; 49-50 car land I eobs1 51•54 w/P!fbil ,•10 1 ... ~ 1"°1 I: : : : : ~ 101"1 clayey tli1n usual; H 51-55 +10M has 

I - !'.._; •.._:.• ·1 subrnd I subang pebs I chips. I 
-,-----,,...._----1••, x .... :) I 
~ 1,. ,. 1 , 

,--L----.1 I "· .. , ···•.....1-----------------,
IJ;8 ·1 .101!1 I .... ,·, .... -····1 (54.~.0l I 
==! 1···•..... -··-... ,I BEDROCK,AMPHIBCl.ITE atablult blk •11 fol l 
~ I '.:< :·:: ::-:: :J r~~g~fs:t~:'iB:r·Mrp~~~s:gr~.~:2~~ •,', 
....,1,....._--.----+-x...._···-.-'-"'-t--··-1 frac:t ealc,o. Si stringer , frac:t 11Y, 51a 

_....ti II ' I ugnetitt 1n 10" of cnips;SH ODM I 
I I report;good rec:ov, 709 gu +10M/ft,..J I I I I ________,_______! 

1.1. a 7 .1.1. I [!] 
!PY, As;ey! 

I 1-.::,,:..:••0I
.,::,..,::,.,0.,::,.1----------------1I ·:;;-·:,';;:·9·9,1 (0.H.O> ~y SANDI OXIDIZED; within : 

I 

::::~~~~5:::,1 U&ll gravtl p1tI ls d01inant pab; cob at 8. I 
-c--:::•<:>·O I 

I 

~~~ (8,0-16.01 CLAY1 IHJXIDIZEDI gray to blackf 
11' 

V fllW pebs; lake Hdiaenh, I 
I 

.., .. , -- - I 
I)'.::;;;:;:~, 1 

_.,:., ,,~·· ,f· ,.

?: :~: ::f :: I 
,:._:·_·:~:_ ... :.._:·::-~: ~~.:.:·_::·l:-..::·:··· _:.:.:·:·:=::---_~:_·_ =-~:·:~· , ., . 1 11 
··.~-. ',:·, ··-~.. ··:2 

~ 
1,, 

-~- ,,, -~- -~ 
), ;,-, :::~, J l 
-<- ,-::- ..{' -·~ (16, 0-49. 01 CLAYEY TILL; I.NJXIDIZED; dark l, 
/~ :~< :::~ :::~i ftr~ w/nU11rous ls el11t1 and .,.,.., elasts, I:f :~~ ~~~~ ;., a ' 
--:;.: ,:;_: ,:;_: ,:· l 

1':,._:_~.·-~-:-:_:::. ·:~·.·::~:-:.:··.·.. _·:··.·:::~:·:~·,·.. ·_,'.·_::,~3 11 

1 
1 

...:' ··' -·- 1I;-.. ,;·, ··.:•.. ··.. :1 

11:~~ ~f~ ~i~~ ~: 
I~-~-.--~--',:,. ,_1 I 

~ 1:.-~- :-~-- :-~ ;.; 1 
I,;-:,:-:··;--.•·;~ !

::.:•. :>···.>.'·a :!RA f NY ,--t:-t ?: :::~ ! 
ljj ~ 1~ 3 (49,0-54.0> SANDY Ll)IMJ IHIXIDIZED; Rairi)' i 
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MASTER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY 6f1.D WT (g) WT (g) WT (g) WT (g) WT(g) WT (gl WT 1' WT 1' WT 1' REMARKS Appendix 8-47C. 
NUMBER NUMBER INTERVAL ne:sc TYPE FTS GRAINS HMC FEED +10FEED NONMAG MAG -bJuM -63FEED -63ul'I +10 SAND 
18709 20303 51-55 4. MO NE-NE 36 64 24 K RL. SILT 51-55 o.o 7300.0 -2.0 44.9 5. 7 -1. 0 -1.0 -1 -1 -1 
18710 20303 55-64 9. MO NE-M: 36 64 24 K BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
18742R 20303 55-64 9.0 MO NE-NE 36 64 24 K BEDROCK -1.0 -1.0 -2.0 -1. 0 -1. 0 -1. 0 -1.0 -1 -1 -1 
18711 20303 51-64 13. MD 1\€-NE 36 64 24 K SLUICE BOX 51-64 1.0 2900.0 -2.0 88.5 10.3 -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 LI WT ASSAY 
NUMBER PPB g/kg WEIGHT 
18709 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 
18711 63 0.21 39 60 10000 21. 70 BO 140 180 150 0 -2 -10 2 -0.5 0 -10 0.2 -100 20 4 16 19 -2 5.2 -1. l 31 67. 70 

MAGNETIC HEAVY MINERAL CONCENTRATE !PPM! 

SAMPLE Jl160 TI02 CR NI cu ZN SE 1'10 AG PB WT 
NUMBER g/kg

"' "' 18709 2.000 5.30 2000 740 120 220 -1 62 -0.5 21 O.B 

BEDROCK ANALYSIS (PPM! 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU Ill□ NI RB SM SC SE A6R NA TA TE TB TH SN w LI VB ZNR ZR 
NUMBER PPB 
18710 -7 -0.2 -1.0 300 0.0 18.0 0.0 50 40 0 3 -100 23.3 "' 6 o.o 2 BB 0 0.00 0.0 -10 0 0.96 "' -1.0 -10 o.o -0.5 -10 -3 -0.5 0 I) 0 
18742R -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 0 0.00 o.o -10 0 0.97 -1.0 -10 0.0 1.0 -10 -3 -0.5 0 0 0 

BEDROCK ANALYSIS (PPM) CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL 5102 5 CL K CA FEO NIR SR NB MOR BAR TAR BI LOI FE 
NUMBER 

"' "' "' "' "' 18710 88 12 170 0 2.5 0 0 0 0.00 0 0.00 o.o 0.00 0 0 0 o.o 0 0 0 0 0 o.o -2 o.oo 0 
18742R 95 6 180 0 2.5 0 0 0 0.00 0 0.00 o.o 0.00 0 0 0 o.o 0 I) 0 0 0 0.0 -2 0.00 0 
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Appendix l3-48A. 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 PARAI1ETERS 

Surface Elevation 1290 ft. 

Tot a 1 Depth _.:::.1.:::.1.::..3..:..;.5=--f=--t_.:__________ 

Elevation, Top of 
Precambrian Bedrock 1178 ft. 

Dri 1ling Method -~M_u_d_R_o_t_a_r~y_______ 

Sample 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 

INF0~1ATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-93 Des Moines Lobe 
Gl. Drift 

93-112 Rainy Lobe F B,C B = W,Cu,Pb 
Gl. Drift C = Ni,Ct.i,Mo 

112-113.5 Bedrock 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 "Whole rock" 
D = Sluice Box Composite G = Core Sample 

BEDROCK 

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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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLRDEN DRILll!i; tllWt6eEHT UNITED LABOOATMY !Wfl.E LOO 

SAlfU IEIGfl' !KS, WETI ~IG-IT !SRAHS DRY> 00 llESCR IPTICl! Cl.ASSNJ. ~:;::;=z;::.:a.,-:ma=:a:r::====-= ~===:::c z:::::::= 
~a;a-a ■ enaz-wra ---- ssr--esa-H. I, CCJC CLAST ~TRIX 

----=---=-7..: ==== -- - =-TABLE +10 TA!U TA!l.E H. I. CCU:. Hai m. CAI.C SIZE I S/U SO ST CY en.CRSPI. IT OHPS FEED coc LIGHYS TOTPL. /1A6 HAS V.6. PPB ~ 

V/S 6R LS OT so CY 

18650 
-651 

-654 

5.3 
10. ! 

2.4 

0.4 
0.4 

0.0 

4.9 
9.7 

2.4 

161.2 
172.8 

89.1 

145.6 
!44.9 

78.8 

15.6 
27.9 
10.3 

13.6 
2.3. 6 

9. 1 

z.o 
4. 3 

1.2 

(\ 

,:, 

2 

NH 
Nil 

483 

p 
p 

2(1 

7(1 
80 
~J) 

NA 
NA 

NA 
NA 

IJ 
u 

'( 

y 
y 
y 

y 
y 

GB 
GB 

GB 
88 

TILL 
TILL 

18754C 2,6 0.1 2.s 90.7 78.6 12.1 9.8 2,l 0 NA TR HA HA NA NA u y y y SB GB TILL 

6W> ~IFICATIO. 

YI SI ll.£ 6Wl FR0t SWtlc: IIi; TABLE AAD PAlfH 1-1; 

lUBER CF 6RA IHS 

ABBAADED IRRE6t.l..AR DELICATE t04 CAI..C V.6.SAtfl..£1PfH£D === ==---=:a === HAS ASSAY
Y/H DIAtETER nil00£SS T P T P T P TOTAi.. 6HS PPB REJ'ltRKS 

18650 N NO VISIBLE GOLD 

-651 N NO VISIBLE GOLD 

-654 Y 75 X 125 20 C EST, 37. PYRITE 
100 X 150 25 C 37. ARSEtOPYRITE 

!FINE) 
2 9.1 483 

18754C Y Nl YISilU lll.D 
EST. 5% PYRITE 

0.5% ARSaaYRITE 
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!RECLEANED 99-.1..1.2! 

iSLUICE BOX 99-1.1.3.5! 

(112.0-113.5) BED~11,Jt«:ERTAINf•50l' contu 
by ovtrburdmlf P9U QUARTZ DIOR TE gr~,
11111 fol, intrlck equigran text,~ plag, 
~ qtz, 10-~ hornblende, 1~ biot, ~ 
dillll calc 0.5~ di11N PY,lllt ODM
report1drill rat, +5 hl"I par 1,5 ft,

I 

IPY, As:pyf 
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MASTER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL crum DRIFT ASSAY 60J) WT tgl WT (gl WT tgl WT (gl WT(gl WT tgl WT" WT" WT" REAARKS Appendix 8-48C. 
NUIIIBER NUMBER INTERVAL DESC TYPE FT6 GRAINS lflC FEED +lOFEED NONMAG MAG -63uM -63FEED -63u/ll +10 SAND 
18650 20401 99-109 10. /II OSE-SW 13 &3 22 K RL. GVL. SAND 99-109 o.o 5300.0 -2.0 13.& 2.0 -1.0 -1.0 -1 -1 -1 

ill18754C 20401 99-112 13. OSE-SW 13 &3 22 K SPECI/l. SAMPLE 99-112 o.o 2600.0 -2.0 9.8 2.3 -1.0 -1.0 -1 -1 -1 RECLEANED +lOM ~T'L 
18&5.1 20401 109-112 3. MO SE-SW 13 &3 22 K RL. GVL. SAND 109-112 o.o 10100. 0 -2.0 23.& 4.3 -1.0 -1.0 -1 -1 -1 

ill18&52 20401 112-113 1. OSE-SW 13 &3 22 K BEDROCK -1.0 -1. 0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
18&53 20401 113-113.5 0.5 /II OSE-SW 13 &3 22 K BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
18&54 20401 99-113. 5 14.5 ill OSE-SW 13 &3 22 K SLUICE BOX 99-113.S 2.0 2400.0 -2.0 9.1 1.2 -1.0 -1.0 -1 -1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE IPPflll 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE Ill() AG A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUMBER PPB g/kg WEIGHT" 18&50 -5 0.14 0 240 12000 2&.20 100 170 420 140 0 11 -20 5 -0.5 0 -10 -0.9 -700 225 26 11 800 111 -2 83.0 12.5 3 9.92 
18651 -35 0.13 0 250 9700 23.90 100 200 540 120 0 19 -10 10 -0.5 0 27 -0.8 -700 205 47 4 4500 86 -2 73.0 9.7 2 17.40 
18754C 24 -0.05 3&9 240 10000 24.20 120 140 690 130 0 14 -10 8 -0.5 0 -10 o. 7 -300 249 41 -1 1900 48 -2 31.0 &.2 4 &.55 
18654 410 0.16 505 400 11000 2&.20 190 170 310 1&0 0 32 -10 8 -0.5 0 -10 -1.3 -1&00 3&2 70 12 4200 111 -2 130.0 10.7 4 6.91 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE MGO TI02 CR NI cu ZN SE MO AG PB WT 
NUMBER " " g/kg 
18651 l.200 4.80 1300 7&0 350 320 -1 119 -0.5 34 0.4 

BEDROCK AN/:l.YSIS tPPMl 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU PIO NI RB SM SC SE AGR NA iA TE TB TH SN w u YB ZNR ZR 
NUMBER PPB " " 18&52 -& -0.2 3.0 500 0.0 1 43.0 o.o &O 10 0 -2 -100 3.8 23 0.0 3 58 0 o. 00 0.0 -10 0 2.20 -1.0 -10 o.o 4.9 -10 f:O 1.4 0 0 0 
18&53 -6 0.3 5.0 500 0.0 -1 52.0 o.o 70 20 0 3 -100 4.7 33 0.0 2 &8 0 o.oo 0.0 -10 0 1.&0 -1.0 -10 0.0 8.0 -10 9 1.7 0 0 0 

BEDROCK ANALYSIS IPPMl CONTINUED 

SAMPLE cu PB ZN l'IN AG SNR LI BE ro2 NA 1'16 AL SI02 s CL K CA FEO NIR SR NB MOR BAR TAR BI LOI FE 
NUMBER 
18&52 39 19 " " " " " 77 0 1.0 0 0 0 0.00 2 0 0.00 0.0 0.00 0 0 0 o.o 0 0 0 0 0 o.o -2 0.00 0 
18&53 45 20 110 0 1. 5 0 0 0 0.00 2 0 0.00 o.o o.oo 0 0 0 o.o 0 0 0 0 0 0.0 -2 0.00 0 

• 
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Appendix 8-49A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-2O4O2 

Drilling Completion Date 12/31/86 

LOCATION (see map at right) 

S-T-R NW!-SW!-36-63N-22W 

County Koochiching 

Quadrangle __S~i_l_v_e_r_d_a_l_e_7_._5_______ 

Regional Survey Area __O_r_r________ 

HOLE PARAMETERS 

Surface Elevation -~1~3~3~O--=-f~t~-------

Total Depth -~5~9~.5=---f~t~•---------
Elevation, Top of 
Precambrian Bedrock -~1~2~7~2--=-f~t~•------

Drilling Method _M:.:.::.u=d_R=o~t~a~r~y'-------

Sample Diameter -~4~-~5-=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 Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-48 Des Moines Lobe No No 
Gl. Drift 

48-58 Rainy Lobe F B,C B = Cu, Se, W, Pb 
Gl. Drift C = Ni, Cu, Mo 

58-59.5 Bedrock F I I= W, Pb 

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: Uncertain 

Thin Section Description: #18648 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBlflDEN DRILLH6 twWEENT LINITED L.AflffiATOOY SIWlE LOO 

SM'L£ ~fEiIT (KS.WET! ltE IGiT (6RA11S DRY) f,I.J DESCR IPTI CJl a.ASSNJ. --·- aa.:z.ss::z;a:.a:m::ama::a:ipr:rz ~-1:11••--=--- ~--== s:r:rsese=-,.... --
11. I, CIJC CLAST ---------l'ATRIX 

---------= --------= --= 
TAllf ♦ 10 TA!l.E TABLE 11. r. coc. HOO I{), CAI.C SIZE % S/U SD ST CY CCX.Cfl
SPlJ T DHPS FEED CCN: LIGHTS TOTfi. l1A6 l'lt6 Y,6, PPB = 

VIS 6R LS OT SD CY 

18t4o 
-647 

10.5 
7.3 

0.6 
c),(l 

9.9 
., ➔ 

I•) 

28!,,8 
176,4 

246.9 
145.4 

36. 9 
3i. (i 

31).(1 

24,() 
6.9 
7.0 

0 
I) 

NA 
NA 

p 
TF; 

IS 
NA 

85 
NA 

NA 
/IA 

N~ 
NA 

u 
u 

y 
'( 

y 
y 

y 
y 

B 
GB 

B 
GB 

TILL 
TILL 

-649 3.2 0.0 3.2 99.1 81.5 17.6 14.8 2.8 3 117 
!875lC 4.4 o.o 4.4 14,9 o.o 14.9 11.9 3.0 0 NA TR NA NA NA NA u y y y 8 8 TILl 

6'l.J) a.ASSIFJCATJllf 

YISUU 6(lJ) F1D1 SWtKih6 TABLE fl«) PMII h6 
N..NBER CF 6RAINS 

ABBIW€D IRRE6U.M f£1..ICATE ~ Crt.C V.6.
SAPFt£ I PA'fED === -----=:r === MAG ASSAY 

Y/N DIMTER THICJ<NESS T P T P T P TOTAL 6NS PPB Ra1AAKS 

18646 u NO VISIBLE GQL[, 

-647 ti NO VISIBLE GOLD 

-649 y 25 X 50 8 C EST. 37. PYRITE 
25 X 125 15 C 57. AAS£NOPYRITE 
75 X 100 1B C 

<FINE) 

3 14.8 117 
187SlC N Ill YISifU 6{JJ) 



__ 

FIELDNOTE ~RY LOO OB--20402, ltd) ROTARY 
08-20402 

C lN NON NAG lfC JC IN -63 MIC~ H IN MAS F~ l -63 t4JN NAG Ml tfllC 
NON MAS t MMC"200 "flOO "S A~ "SO()O AJO "'100 "100 "10 "'10 AJOO "10 "500 "SO "100 "'SO() "100 "10 "2 IRWL Appendix 8-498. __ At __ Cu-~_ Mo . Ba --. Al Cu Ni , Sb lllo Zn F~ . Ni Pb llo Au ,-1,L.,-~..~--IDL INDICATORS LITHOLOGY LITI-OLOGIC D£SCRIPTIONS AND/OR REl'lARKS 

MO I N:JES .~:::::,;a 
I • • • • •• : f I • f -_:_-___LI---=-----;--=-- i.' ___--__ i___ ::.--__ ;--_-_-_-_-_ •\..'..-_-__ -__ ;_-__ ___- ; _____ :/ ;._____:.__.z 
:_ -----' -----: ----- ------ :,. _____ l ----- L----- L_____ : -----1------ -- -- - - - - -- ,.._..,,.........,_.. 
!----- L----- ,.. _____ ; --··- 1______ '·----- !------ 1------ !•-----. ----- ----- ,______ ,.. _____ '------ ,------ !------1------1------ I ----1 -1 ~-=-.:.:·-.....:, 

.----·--- , .. -----' -----. -----· ------- \------ !------ ~----- i------- ~----·~ ----- ~----- r-----: ----- t------~-----r----- :------ ~----- ! -c ~--··••-•·--:5________________________________ ,
-! 

ci::~---:::-·-----, (0.0-11,0l CLAY! OXIDIZED; brown. : 
~ _... ·- ..:-:, ' 
,....._._,..-..... ---;;f :[== =- r- -= =;: =-= r-=-== f===·= r==== [====: !===== ~::::: ~ ===== f :-::: ~ ::=::f::: -i::A::: =l===:-[::: =f:::::: :::::i::::=is :i 

___j I 
I

10 
IL----- 1------1------1------ !------ f- • ___ ! ----- l-----1------1·----- f -----1------1------ i------ r ----- -----·:-----I -----1------- !------ i -1 ' 

!----·--. --··--' -----' ----- L----·- !------1------1----- 1- ----1------ !------ 1.----- !------ L-----1.----- !------ L _____ 1.----- 1------ ,·----- i ---------------------: 
r------ r------ 1------ !------ !------ :------ !------ f----- • ~ ----- !------ ;------ 1------ i------ r----- i------ :------ :------ r----- ! ----- j·-----1 (11.0-12,0l GRAVELLY SAND; UNOXIDIZED. ! 
.- -- ..·--: ----·- .... -----: -----; ----- i -----·- 1------ ;----- ~-----, ----- r------ 1------ r -----!----- ;-----: ----- r----- r -·---- :-·.. ---- r·... ----; 

Ir- It.~=-= 
I 

~•-~·'=:·f··-~--~-~t·-~·"J·-------------------------------:~:::::; :::::: :::::i :::::~:::::i :::::~:::::i :::::~:::::~:::::! :::::~:::::! :::::~:::::::::::i :::::j :::::t:::::~:::::i·:::::: (12,0-2~.0l CLAY; UNOXIDIZED; gray, lake 
I 
I:------ ;______ i------ i-----· I ----- !------: _____ l _____ ,. _____ ~----- i------: ----- !------ ·----- ' ---- ·------- ··----- !------ ··----- i------- ! sediments, w/sil~y clay. 
I 

~ --- -- r-----' - ---- ~----- r---· - !·----- ~----- r----- ~-----: -----: -----: --- -- ;______ ~----- ~----- ~ ----- r----- ~----- ... __,___ r----- ! 
I 

:~ --- ...... ;.. - ....... - ... :---·.. ·--·.. , ----- r----"" :------ r----- r---·.. - 1 ... _,___ 1·---·..... t------ :---·.. - ~ --- ...... :----- ,,,, _____ :----- r------ J.. ---·-·.. !"'----- ,...-----, ' I 

I 

I 

1 I 

'..._____ 1------r•--·---; ---- __[___--' ---·-- r----- ___ ..._ •.. _____ ;---- ... _I·----- r -----; - ..·... -·" '. ------;-- .........-;.. -----!.. --·--- ~----- i··--·--·.. '.·· ....- ...... -\ 
I 

J_.; ..·:-•:;;-.;~:··.• ·--------------------------: 
L------' _____ . _____ L. _____ i -----L----- i _____ :______ i _____ : _____ :______ : _____ : _____ ! _____ . _____ : _____ :., ___________ •.. _____ i____ ... _: r------::• (24.0-25,0l GRAVELLY SAkD; UNOXIDIZED. : 

L.·:;;:-.:;:-·.::;:::::-::::z l,------ _______ ~ _____ ·------ ;..-----1---•---! ,. ____, ~----- \------ i------ .------ r----- • -----¼- ..•---:..-----: ~---- :., ______ ··----- .---··----'.------' 
~ ,., ____ ------ 0----- ~----- t l ----- :------- ~ ·"' ____ : ----- ,_ _____ f------: ----- !,.-_,., __ :.. -_,.,. __ · -----: ' I-----: -----' -----;-----I----- --••-- I 

········-•-•--- •··--• t;- ---· -·- .-- ..·---· . - - ..·-·- , - - -- - :-- - ·•- - :--·---- r-----· :--- --·- :·- - --- :·- - --- .- - -·- - - : --- - - . - -- - - : - --- - ----- - :-- ---· - : --·-·- - .- ·· -- -- ---..--- ,.. --·- -- , --; 
-- --..~:::::.:...::!--------·------------------------:-,.. __ ,.._~----- ... '... _____ ~-- ---~::=-:_-: ____ - ..·----·- -,. __ .,. __ '...... -... --; ___ :~=~~:-------...•-·-..-: J ; / ! I : :::;:; ' I 

, • , I i • • I l --1 ;...=-:"'-"".:::""': -, (25.0-39.0l CLAY; UNOXIDIZED; gray, lake l 
~-•--•.. -••• ;•·=---••- :.. --.-•-- ;__ ••~--~• •..... ,,, ... __ ~•-~-·-~• i.-•--•--• ;••-•~•--••~ :_____ ,_ ;M•~~---; ..... ___ ; •----- ~ ... ---- '.. -•---•- -~-•--- ~------;- ____ •~---•-••--- •••-~ ...... : ~:::==~: >:::".'".:'·'"".:'c.::"' sediments, w/silty clay, few coarse oebs.M 

•.. ___ ,.,_ '>•----- .. --M•-- -------' --••--' _____ :., _____ --M•---: -----•-------I-----.-----• ____ ,.. :----- ... _____ ••-----<----- i •-----I---•--.., ___ .,,_• 

:------1---....;.____.____ 

.. _____ : ____ ,,, ------ ------; -··---- ··-----. ----- ~------ :------' ----- !-----·--: ----- '----·-- ·------ .------' ----·-. ----·-- ;------ ·------ :.. ____ _ 
: ------:----.. -; ----- ~------: -·----. ----- ,--·••----;-----··-i------:------ :--·.. --- .·-----;---·---' ----- ------ ------ :---·--- ------· -- ... - ... - ·------i --i 

.----•--'------···-----------·.. ; M;-----·r ; • - : - -, ---·-·-;-·--··-:----··---·----_---···-_-·--·-·--:.. -·----·-·-----r-·.. •-·-·-! 
-1 

:----···-~:-----:-·=~ c:::: ;·::::: ~::::: ~:::: --L--t_:::: ~::::: '. ::::: L::::: ;_::::: t::::: L::::~ [~ ·:::~::::: ~::::: c:::: ~::::: i 
l------1------ !------ l------1------ 1------ !------ !------1------ !------ l------ 1------1------ !------1------1------ !------ !------ !------1------11----- i----- r----- :-----t----- r----- t----- r----- i----- j-----~-----r-----i-----r-----r-----1-----t-----r-----r----- ~-----1 h zj (40.0-48,0l CLAYJ lNIXIDIZED; gray, lake 

I H ildiNnts, w/sil~y cliy, 
k:::: ; ----•k:::: ic:: ; : :::: L::::f::::: f::::: [ ::::: [::::: !::::: [ ::::: f---·- f--· -- f-----f-::::f::::: f::: :: Im::::L ::: I I:l~
.!ij ' '· , J I • ; I '. >II--S--1 c:n -i :i (48.0-54.0l MEDIUM TO COARSE SAND••...,,,_,
,ii----- ili------ ~~ -- .~- -----' ----- -----,-----·· 'c ---- 1-----: -----· ----\------\------:!t---;!1¥11li.---! ....--i.--,-.,-..,.-,1 ~~ :\ UNOXIDIZED; RAINY LOBE1 w/~ pe6si sa 

'l :B 6 ,l!'.J:6 :! LIVJi :' 48-58 +10M = subrnd peos & chips.fil::::: 'J&-----1==--r==== ===== ====== ====·- :-~==== ====== ·:::::: ~===== :::: ::::::'..::::::fr.=== !!~~~===: 1 
! ' •

:.,:~,--,:,.:,::,-'-::,:.---------------------1.r~:::= l.ir-====·:f:m<=:=1·===== ----- ~----- ; . ; --·· :···---- :------- .;li:,~.i_:~--. ·- • (54,0-58.0l GRAVELLY SANDJ.UNOXIDIZED;~I ----- ~ ----- ;N----- ;- ..·----; ----- ~[ BOULDER, orange granite, J'l-56,~::::: ., .. :::: :,_::::; ::::: ::::: t::::: ::::- :·-:::: ::::::: :·::::: :::::: :::: t::::: c::::: !b~C: 
______ illlRUI.- ----- .• __ ,,. __ ------ ... ---·-- t----- ----- ~------- -----·- 0----- !------ !,. _____ '. ----- L ·---- ~-------,_ _____ '. ----- ; !------ --- ---------: 

l(58.0-59.Sl BEDROCK; UNCERTAIN; lithologies 
N•.. ---- ------; ----- ------' ----- ----- i----- 60% varied graywacke, 30-40% varied granite, I 

I ' 
1 !'" i ! • ··--·-·- j·----·· 10j amphiboiite; see ODM repart; 78 gns I 

,.. __... -----. ___ .,,_ ------ ------ ___ I' ----- r----- +10M/ft. • 
: ... ----: -----: ----- ------: ----- ----- ------ I·--------------------------: 

<RECLEA!NED 48-58. 5! 
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IAITER FILE 

Appendix 8-49C.SIR£ l)l SVRE STD 8 FORTY LESA.. crum DRIFT ASSAY 6'1.D WT (gl WT (gl WT (gl WT !gl WT(gl WT lg> WT-.; WT i WT-.; ~RKS 
IUlO N.J«R INTEM. IEOC TYPE FTS GRAINS ltC FEED +lOFEED tOf'IA6 IA, -f,Jufll -f,3FEEI) -63uM +10 SAND 
18646 20402 48-58 10. N OtlHiW 36 63 22 K RI... NED. TO C. SAND 48-58 0.0 10500.0 -2.0 30.0 6.9 -1.0 -1.0 -1 -1 -1 
18647 20402 58-58.5 o.5,. o •sw 36 63 22 K BEDROO< 58-58.5 o.o 7300.0 -2.0 24.0 7.0 -1.0 -1. 0 -1 -1 -1 
18648 20402 58.~:59. 5 1. NO Mr-SW 36 63 22 K BEDROO< -1.0 -1.0 -2.0 -1.0 -1. 0 -1. 0 -1. 0 -1 -1 -1 
1175:I: 20402 48-58.S 10.5 ,. o •sw 36 63 22 K SPECill. ~Pl.£ 48-58.5 o.o 4400.0 -2.0 11. 9 3.0 -1.0 -1. 0 -1 -1 -1 RECLEAhED +lOM MAT' L 
18649 20402 48-:59.5 11.5 NOMr-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 

tOMIETIC f£AVY l'llt-ERll. aN:ENTRATE (PPM) 

SAlll.E Ill NA CE CR FE co NI cu ZN ZN2 AS SE l'ICI AG A62 SN SB BA LA fl= TA w PB BI TH u WT ASSAY* 
JUIIER PPB i g/kg ~ISHT 
18646 96 0.20 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 
1875:1: 56 0.22 449 JS() 13000 21.70 140 130 440 150 0 20 -20 6 -0.5 0 -10 1.0 1000 307 82 8 38 57 -2 110.0 12.5 3 8. 72 
18649 120 0.27 686 580 12000 25.20 170 230 290 170 0 26 50 10 -o.s 0 -10 -0.8 -1400 496 120 11 2800 196 -2 180.0 19.3 5 10. 70 

NA9£TIC !EWY NINERll. aKENTRATE <PPM> 

SAMPLE 1B) TI02 CR NI QJ ZN SE NO AG PB WT 
POBER i i g/kg 
18646 1.300 4.30 1300 1700 200 270 -1 179 -o.s 28 0.7 

BEDROCK ANA..YSIS <PPM> 

SANPLE Ill S8 AS BA BR CD CE cs CR co EU fl= IR FE LA LU NO NI RB SM SC SE AGR NA TA TE TB TH SN w u YB ZNR ZR 
NJll£R PPB j j 

18648 -7 0.4 4.0 300 0.0 -1 31.0 0.0 50 20 0 3 -100 5.6 17 o.o 4 60 0 0.00 0.0 -10 0 2.40 -1.0 -10 o.o 4.4 -10 270 1.3 0 0 0 

BEDROO< AfRYSIS <PPM> C(JfTUIED 

QJ9IRE PB ZN AG SNR LI BE CO2 NA M6 ll. SI02 s CL K CA FED NIR SR NB NOR BAR TAR BI LOI FE* 
NJll£R j j i i j 

18648 61 183 72 0 1.0 0 0 0 0.00 2 0 0.00 o.o o.oo 0 0 0 0.0 0 0 0 0 0 0.0 -2 0.00 0 
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Appendix 8-50A. 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 Rauch 7.5 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surface Elevation 1285 ft. 

Total Depth 126 ft. 

Elevation, Top of 
Precambrian Bedrock 1164 ft. 

Drilling Method Mud Rotary 

Sample Diameter 4.5 inch 

Sample Collection 
Method Slurry: Trough with Darn 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-121 Des Moines Lobe 
Gl. Drift 

121-126 Bedrock 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 11Wholerock 11 

D = Sluice Box Composite G = Core Sample 

BEDROCK 

Principal Rock Type: Graywacke. Dark gray, well foliated graywacke. Grain size: 
sugar 0.05-0.15 and garnet rnetacryst 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. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

INERBlflDEN DRILLINi IW4AGEl'£NT LIHITED ~TOOY !Wf'l.E LOO 

SfWLE IEIM <KS.h'Ell ~ IGU !6RAl1S DRYl AU DESCR IPTI~ UASS 
t{). =- ==-------- ----- =:::zr:::====x:::= = --:r:-:: --:,:rr:::::a r:-==r:-:e:zr ", 

K. I, COC CLAST l'ATRIX 
=- - =--

TABLE +10 TA!l.E TABLE K. I. me. HOO t{), CAI...C SIZE I S/U 5D ST CY CCX.00 
SPt.. IT OH PS FEED coc LIGHTS TOTt'lJ.. HA6 HAG Y,6, PPB = 

VIS 6R LS OT so CY 

18685 1.8 0.0 1.8 102.5 97.1 5.4 4.9 0.5 0 NA 

6£1.D a.ASS IFICATI0. 

VIS IlU OOJl FR01 SWiK IJ-6 TABl.E AHO P#WiH,6 
NJiBER (F mAIHS 

ABBRADED IRR£6ll..AR DEI..ICATE tOf CALC V,6, 
SA,lflt_Ef PAtfED =-- -- HAG=== ASSAY 

Y/N OIA,£TER THIOOESS T P T P T P TOTAL e-!S PPB REl1ARKS 

18685 Y Ill VISIBLE 60.D EST. 10:t. PYRITE 

https://0.05-0.15
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FIEUINOTE SlJIIARY Lll3 08-20404, U ROTARY 08-20404
C IN O IIA6 ltC JC IN -63 MICU. JC IN MAS FM: l -63 0 IIA6 MAB lfC 

MOIN 
"200 "'2' "'30 "'100 "'100 "'10 "'10 "300 "10 "'100 ~- "100 "'2"'600 "'S "'6000 "'SOO "SO ~ ~ 

Al Cu Sb Mo h Al Cu Ni Sb No Zn Fd Ni Pb No ~ Au a/ka a/ka a/ka (FEET) ~ 
E l _____ [ _____ [ _____ [ _____ ( _____ [ _____ [ _____ [ _____ [ _____ L----- ( _____ [ _____ ( _____ ( _____ L----- [ _____ [ _____ [ _____ [ _____ I DES 

L-----L----- L----- L----- L----- L-----1------ L----- L----- '------ L-----'------ L----- L-----1------L----- 1------L----- L-----1
~-----1------1------ ~-----1------1------ 1------1------1------1------1------~-----1------l------ l------1------1------1------1------1------I 
~----- ~----- r----- ~----- i----- r-----i----- ,----- ,-----r-----t-----~-----r-----1------r-----t-----t-----r-----r-----1------, s 
i------ ,----- i------ i------ i------ i------ i------ r------ i------ i------i------ i------i------ ~----- i------ i------ i------ i------ i------ ~-----1 ~ r----- r----- r----- r----- r----- r----- r----- r----- r----- r----- r----- r-----r----- ,----- ----- ,----- r----- t----- r----- r-----1
I_______ ----- l. ------•---·- t. ------__ I------c-----c-----c-----c-----c-----c------·-·--- i L __________ ------ c----- L ------ ---------- -----c-----c---------- -----c-----c-----,-----___, ·---- _______________ __________ _____ -----~---- ----- -----1 1 1 10 ----- -----1------1------1-.-----1------1------1------ I------ I------ f..-----1------1------1------ L-----1------1------1------ L-----1------ ~ 
-----1------1------1------ I------ I------ I------ 1------1------1------1------ ,.. _____ 1------ 1------ 1------1------ ~-----1------ 1------1------ -I 
::::: ::::: t-::::: ::::: ::::: ~::::: i-::::: t-::::: ::::: ~::::: ~::::: ::::: ::::: ~::::: ~::::: t-::::: i-:::::~:::::~:::::~:::::I ~ 15 j:::::C:::::C::::C::::: ::::: ::::: ::::: t:::::C:::::C::::: C-::::C::::: :::::C::::: :::::C::::: .:::::C::::: ::::: :::::: I 

L----- L-----L----- L----- L----- L----- L----- L----- L----- L----- L_____ L----- L----- L----- L----- L----- L----- L----- L----- L-----1 -l 
l------l------1------l------l------1------1------1------1------1------1------1------1------1------1------1------1------l------1------I------ -I 

~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~-----1 20 
-4 

i------ i------ i------ i------ i------ i------ i------ r----- i------ i------ i------ i------ i------ i------ i------ i------ i------ i------ i------ i------1 -t 
-t 

,----- r----- 1----- r----- r----- t----- r----- ,-----f----- i------ i------ r----- r----- r----- r----- ,----- r----- ,----- r-----f-----1 r-----[----- 1----- ----- r ---- L :::.:.L ____ [ _____ -----c----c----c---- 1----- ------c----[----- r-----[----- c---- ----- •-::•c JL----- -----L-----L----- L----- L----- L----- ----- ----- ----- ----- ----- 1-_____ L_____ ----- ----- L----- ----- ----- ----- '-''-' ...J 
1------1------1------ 1------1------1------1------ I------ l------1------1------ l------1------1------1------1------ 1------1------1------ 1------ -I
1------1------1------ 1------ l------1------1------1------1------ I------ I------ I------I------ I------ l------1------1------1------ I------ I------ i -I
~-----r-----r-----r-----r-----r-----r-----r-----r-----1------r-----1------r-----1------r-----r-----i-----r-----r-----r-----1 -I 
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<15,0-90,0l CLAV1 IHJXIDIZED; griy, 11kt ! 
E_§__§_§_§__§I ltd!,. w/1ilty cliYI w/v ftw e.n1 softer : 

56-aa,1 hi)'.'der cliy 88-91; drilling rate !100I, - 1 feet/ 16 11nutes, , 

1~1-·--1·-~--1··d lI 
I 
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I 
d I 

I 
I 
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•-··---· !I 
L 4 ! 

ISi ! 

-tE ---- .I Ii 

I g I
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i--i Ie--·1 I 

• ! 
I 
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I 
I 
I 
I 
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iSLU I CE BOX .1.2i-.1.261 

1 ~ 1~1 ~t~ ~f ~rjr..,C "1 ......... ,1 

• 

:::0,-5 j~~~l j_;~______________ 
""1 I,·~>>=>~ (90,0-119, 0) CLAYEY TILL; UNOXIDIZED;
I I··\··::-.:··\-:~ N/nUNroUI gr1nite-grttnstont pab1, V 

-1 nc_:i I>· ::.:---::~·-,::.3 unusual 1 ,my Rai!I)'? or Dn Moinn 
..L'-"-' -1 1-•<:· ,<:· -<:· ,·~ incorporating loc:al rocks?. 

~ Ix: >: :::~: :::; 

110 
~ 1lHfj I •••••••••••• ·i 

-1 ·1 ~-~ l}~f }:~:3
~~·-· ~ IJj~jJ ! 
.1,-;,,-, i j,,,::::::::1- ,______ ---------: 
.L.::..u-1 I 1iiiiiiiiiii1 (119,0-121,0) VERY FINE SAND; UNOXIDIZED; soft,: 

I I I>:: )< i------·-----------: 
iJ. 8 6 8 4:1 I ~< ::-::I U21, 0-126, 0) BEDROCK; GRAYWACKE, •11 : 

__ -1 • I)<· ::< I foliatad, sug~ry-no relict gr1ins1 75" qtz + : 
J.:::::b--t I ::-,: :,,,:! plag sugar, 25" biotite, tr garnet : 

·>----+----.--- metac:rysts 0.2" disse11 py; arill recovery :
j I 130 gns +1 0Ill per foot; see 0DM report. l 

·1 •·:!rt__i I : 
.J..'-''-' -: 

i.:ll.86851 ~ 

!P:Yil 
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MASTER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY 60l..D WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl WT% WT% WT% REMARKS Appendix a-soc. 
NIJfi!BER NUMBER INTERVR.. DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63uM +10 SAND 
18684 20404 121-126 5. Iii OSE-SE 9 63 22 K BEDROCK -1.0 -1.0 -2.0 -1.0 -1. 0 -1. 0 -1.0 -1 -1 -1 
18685 20404 121-126 5. MO SE-SE 9 63 22 K SLUICE BOX 121-126 0.0 1800.0 -2.0 4.9 0.5 -1.0 -1. 0 -1 -1 -1 

NON/IIAGNETIC HEAVY MINERAL CONCENTRATE (PPM} 

SAMPLE ~ NA CE CR MN FE co NI cu ZN ZN2 AS SE i'IO AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
UBER PPB j( g/kg WEIGHT 
18685 65 0.28 546 310 12000 31. 30 220 400 300 130 0 21 -20 9 0.5 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 NI RB Si"! SC SE AGR NA TA TE TB TH SN w u YB ZNR ZR 
NUMBER PPB j( "'° j( 

18684 -6 -0.2 2.0 700 0.0 -1 47.0 o.o 100 20 0 4 -100 4.9 30 0.0 4 69 0 o.oo 0.0 -10 0 2.60 -1.0 -10 0.0 6.5 -10 2 1.6 0 0 0 

BEDROCK ANALYSIS (PPl'll CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL SI02 s CL K CA FEO NIR SR NB MOR BAR TAR Bi LOI FE 
NUMBER j( j( j( j( j( 

18684 59 15 82 0 1.0 0 0 0 0.00 3 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 8-51A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-2O4O5 

Drilling Completion Date 1/13/87 

LOCATION (see map at right) 

S-T-R NW!-SEt-19-63N-22W 

County Koochiching 

Quadrangle Rauch 7.5 

Regional Survey Area __O_rr________ 

HOLE PARAMETERS 

Surface Elevation __1_2_8_O_f_t_._______ 

Total Depth _.;;:;l..;.0..:..7.....;;.ft..;_;_.__________ 

Elevation, Top of 
Precambrian Bedrock 1174.3 ft. 

Drilling Method _.:..M~u..;.d_R_o_t_a_ry"-------

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 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-41 No Observations 
41-99 Des Moines Lobe No No 

Gl. Drift 
99-105.7 Rainy Lobe F B,C 

Gl. Drift 
105.7-107 Bedrock 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: Uncertain 

Thin Section Description: D18664 

212 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLRDEN OOILLil-6 l1AIWE£MT LINITED l.ABCllATOOY 5rWLE LOO 

SA'fll.E WEiliiT <KS.NET! ~IGlT <GRAMS DRYI AU DESCR IPTHJi a.ASSl(J, - sa.:.z.c.::::.z::a--::z:=z~cr:r cs::.s:r:::::a:a ~ =a•==z:::u:PSZ D =====-== N. I. COC CLAST ----l'ATRIX 
= ----:::=--- --. - --==-== 

TABLE +10 TAa.E TABLE N.I. C(l,t, HOO M'.J, Cfi.C SIZE %. 5/U SD ST CY CTX.~
SPLIT CUPS FEED coc LIGHTS TOTAi. l1A6 l'A6 V.G, PPB ===-==a 

VIS 6R LS OT SD CY 

'71 '!-·18663 8.(1 !.I .~. 9 :.34.6 ~01 ..:. .)-.,, .., 26.8 4,5 1) NA F' iO ;,t) NA NA u 1 y y & GB TILL-665 3.2 o.o 3.2 136.1 !18.7 17.4 15,0 2.4 2 

F4.D a.ASSIFICATI Of 

YI 9Ul.E 6ClD FRa1 5HAKIN3 TABLE ~ PAlfll lfi 
ll.l1BER Cf" 6RAlli/S 

ABBRAJ:e) IRRf6ll..M IE.ICATE 004 CAI.C V.6.
SAm.EIPfH£D === ==---==:i === NAB ASSAY

Y/N DIAt'ETER TMICXNESS T P T P T P TOTAi. 611S PPB flEl1MKS 

18663 N N(1 VIS!&LE GC!Li) 

-665 Y 25X 25 SC 
______ EST, 7'I. PYRITE 

15.0 2 50 fiRAINSARSENFYRITE 
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08-20405

Hfl!C 
HMC I SOLD 

8$1P!PI.E SRAINSL 
II INDICATORS ~ITl10LOGY LITl10LOGIC DESCRIPTIONS ANO/OR REMARKS Appendix 8-518. 
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MASTER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL COONTY DRIFT ASSAY GOLD WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl WT,: WT,: WT,: REMARKS Appendix 8-51C. 
N'-"BER NUMBER INTERVAL DESC TYPE FTG BRAINS HMC FEED +lOFEED NONIIIAG MAG -63uJII -63FEED -63uM +10 SAt-lD 
18663 20405 100-105. 75 5.8 MO NW-SE 19 63 22 K RL. SVL. SAND 100-105. 75 0.0 8000.0 -2.0 28.8 4.5 -1.0 -1.0 -1 -1 -1 
18664 20405 105.75-107 1.3 MO 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. MO 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 lPPMl 

SAMPLE ~ NA CE CR MN FE co NI cu ZN ZN2 AS SE JI() AG AG2 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NUIIIBER 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 

cc C18665 80 0.17 515 710 13000 30.90 130 180 150 170 0 23 -10 5 -0.5 0 -10 0.8 -600 292 56 7 110 JJ -2 120.0 14. 2 J 11, 30 

MAGNETIC HEAVY MINERAL CONCENTRATE lPPMl 

SAMPLE MGO TI02 CR NI cu ZN SE MO AG PB WT 
NUMBER ,: ,: g/kg 
18663 1.400 6.20 1000 200 51 360 -1 34 -0.5 19 0.6 

BEDROCK ANALYSIS (PPMi 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO NI RB SM SC Sc AGR NA TA TE TB iH SN w u YB ZNR ZR 
r.lJMBER PPB ,: i 
18664 -6 -0.2 3.0 600 0.0 2 37.0 o.o 60 10 0 3 -100 3.2 21 (I, 0 2 45 0 0.00 0.(1 -10 0 2.80 -1. 0 -10 0.0 5.6 -10 4 l. 3 0 0 0 

BEDROCK ANALYSIS lPPMi CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL 5102 s CL K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
Nl.J1'1BER % i ,: i i 
18664 25 16 63 0 1.5 0 0 0 0.00 3 0 o.oo 0.0 0.00 0 0 0 o.o 0 0 0 0 0 0.0 -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 ing Completion Date 1/14/87 

LOCATION (see map at right) 

S-T-R NWt-SEz-36-64N-22W 

County Koochiching 

Quadrangle __S_i_l_v_e_r_d_a_l_e_7_._5_______ 

Regional Survey Area __O_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1300 ft. 

Total Depth 208 ft. 

Elevation, Top of 
Precambrian Bedrock 1098 ft. 

Drilling Method Mud Rotary 

Samp~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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-127 Des Moines Lobe 
Gl. Drift 

127-202 Rainy Lobe F B,C B = Au,As,Se, 
Gl. Drift Mo,Pb 

C = Mo,Ni 
202-208 Bedrock 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: 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. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERB!llDEN DRILLilll HANA6El£MT LIKITED l.ABffiATOOY sm>t.E LOO 

SAtft.E ~100 (1(6.WETI WEIGHT (ElAANS DRYI AU DESCRIPTIOO a.ASS 
___,,,..'Cl.,.,. ST""t:D:I r---.ars-JO, -=--===============-== = -==========;= c=::-= - ===--

11. I. coc CLAST ~TRIX 
_____:::::-=;:___ --------= 

TABLE +10 TAfl.£ TA!l.E ti.I. C!K. NOO liJ. CALC SIZE ? S/U SO ST CY ax.oo 
SPl lT DHPS FEED coc LIGHTS TOTAL MS MAG V.G. PPB ==--======== ===== 

VIS 6R LS OT SD Cf 

18666 7,5 0.7 6.8 82.o 71. 7 1(Vt 8.4 'j
_,J 

~ i) NA G 15 25 NA NA IJ y y GB B TlLL 
-6,:7 8,7 4.b 4. i 2/7. 'I 21::: I.(, J,:;,7 12. 7 4.2 0 NA p 41J /ii NA NA u i' y y B G& TILL

-668A 9.7 1.2 B.5 78.4 60.9 17.5 11. 3 6.2 0 NA C 70 30 tlA Nii u y y i btl ti I !LL 
-6688 10.5 2.0 8.5 104.7 87.1 17.6 11 .2 6.4 t) N~ p 55 45 NA N.~ iJ y i' '( G!l B TILL 

i= ')-669 B.7 4.4 4.3 44.4 39,2 .J,L 3.6 1.6 (l NA C 65 35 NA NA u y y' y GB B TILL 
le-, ·j t) p t!A lJ y y y B GB TILL 

•-I.,_-070 6,(1 (I, 4 5.6 1(19.4 94,2 11.0 4.:2 NA 51) 5(• HA 
(I NA TR NA NA Nt'l NA u V y i GG GG-671 12.0 0.0 12.0 104.S 76.5 28.0 18.3 9.7 TILL 

y y y-672 6,5 0.0 6,5 237.3 210.9 26.4 1i3.7 7.7 0 NA iR NA !1A NA NA u GB GB TILL 
-674 6.2 o.o 6.2 149.9 135.9 14.0 6.3 7.7 3 916 

&a.D a.ASSIFICATIClt 

YISlll.E 00...0 FR!11 SWIKIIE TABl.£ ~ PANUIE 
liliBER CF BRAINS 

ABBAADED IRRE!llM DELICATE OOH CALC V.6. 
SAPfllE I PANED =-- ---- === l1A6 ASSAY 

YIN DIA.'ETER THIOOESS T P T P T P TOTAL 6t1S PflB REMAflKS 

18666 N NO VISIBLE GOLD 

-1:,1:::7 N NO VIS H:LE G0Lv 

-66BA N NO VISIBLE GOLD 

-668B N NO VISIBLE GOLD 

-669 N NO VISIBLE GOLD 
-t:/1.) N NO VISIBLE GQ:_[, 

-671 N NO VISIBLE GOLD 

-6i2 ti NO ViSlBLE GLiLO 
-674 y 50 X 50 10 C EST. 157. PYRITE 

50 X 100 15 C 
125 X 175 29 C 

3 b,J 916 



FIELDNOTE SU191ARV LOO OB-20502, 1'4JD ROTARY 
08-20502C IN t()N ~ HMC JC IN -£3 lilICR!ll JC IN MAG FRAC J -6.1 tG MAG MAG 

"'200 "'600 ~ -'6000 "JO "'100 "'100 "10 "'10 "'300 "'10 "'°° ~ "100 ~MA8 :8 "100 ~ "2A~ ~ 
__llt_ Cu Sb Mo __!I_. Al Cu Ni . Sb Mo Zn Fej Ni Pb Mo fu"' ~u a/kg g/kg g/kg (FEET) I LITI0..08IC DESCRIPTIN AND/OR REMARKS Appendix 8-52B! 
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MASTER FILE 

Appendix 8-52C. 
SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT (gl WT (gl WT (gl WT(gl WT (gl WT')(. WT')(. WT ')(. REMARKS 

NUl'IBER NUl'IBER INTERVAL DESC TYPE FTS GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -£3uM +10 SAND 

18666 20502 127-137 10. MO NW-SE 36 64 22 K RL. GVL. SAND 127-137 0.0 7500.0 -2.0 8.4 2.5 -1.0 -1.0 -1 -1 -1 
18667 20502 137-139 2. MO NW-SE 36 64 22 K PEBBLES/BClJLDERS 137-139 o.o 8700.0 -2.0 12. 7 4.2 -1.0 -1.0 -1 -1 -1 

1866~ 20502 139-152 13. MO NW-SE 36 64 22 K RL, GVL SAND 139-152 o.o 9700.0 -2.0 11.3 6.2 -1.0 -1. I) -1 -1 -1 
186688 20502 139-152 13.0 MO NW-SE 36 64 22 K RL. GVL. SAND 139-152 o.o 10500.0 20()). 0 11.2 6.4 -1.0 -1. 0 -1 -1 -1 

18669 20502 152-168 16. MO NW--SE 36 64 22 K RL. GVL. SAND 152-168 0.0 8700.0 -2.0 3. 6 1. fi -1.0 -1. 0 -1 -1 -1 
18670 20502 168-183 15. MO NW-SE 36 64 22 K RI... F. TO V.F. SAND 168-183 0.0 6000.0 -2.0 11.0 4.2 -1. 0 -1. 0 -1 -1 -1 
18671 20502 183-198 rs. Ill ONW-SE 36 64 22 K RL F. TO V.F. SAND 183-198 0.0 12000.0 -2.0 18.3 9.7 -1.0 -1. 0 -1 -1 -1 

C"18672 20502 198-203 ,J, MO NW-SE 36 64 22 K RL F. TO V.F. SAND 198-203 0.0 6500.0 -2.0 18. 7 7.7 -1.0 -1. 0 -1 -1 -1 
fll18673 20502 203-208 5. ONW-SE 36 64 22 K BEDROCK -1.0 -1.0 -2,0 -1.0 -1.0 -1. 0 -1.0 -1 -1 -1 

18674 20502 127-208 81. MO NW-SE 36 64 22 K SLU!CE BOX 127-208 3.0 6200.0 -2.0 6.3 7.7 -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 Sill SB BA LA HF TA w PB BI TH u WT ASSAY 
')(. g/~.g WEIGH:NlJ!l!BER PPB 

18666 -5 -0.05 0 50 14000 5.60 30 230 290 190 0 15 -10 4 0.5 0 -10 0.3 -100 99 12 3 5 72 -2 38.0 3.1 1 2.4'3 
18667 -19 0.24 0 280 11000 30.30 110 170 230 190 0 93 40 7 -0.5 (l -10 1. 2 -1200 337 48 17 64 77 -2 120.0 23. 2 9. 78 
18668A -5 0.05 0 -50 13000 4.80 20 190 340 180 0 18 -10 2 1. 0 0 -10 0.2 -100 85 11 21 96 -2 30.0 3. 1 1 2.40 
186688 830 0.05 0 -50 13000 4.70 30 190 300 170 0 12 -10 10 0.5 0 -10 -0.2 -100 97 12 2 23 133 -2 37.0 3. 7 -1 2.64 
18669 55 -0.05 0 -50 13000 4.70 20 200 200 170 0 13 -10 15 -0.5 0 -10 0.2 -100 73 1~ 1 10 56 -2 ·2s.o 2.6 0 2. 1'3 

.-,
18670 790 0.20 0 370 11000 26. 70 90 160 150 120 0 29 -20 14 -0.5 0 -10 1. 7 1000 546 1iO g 43 68 -2 180.0 22.2 ,; 8.03 .,
18671 -5 0.06 0 60 12000 4.60 10 140 150 150 0 4 20 8 -0.5 0 -10 0.3 200 :10 17 .. 6 67 -2 41. 0 2.8 2 :. 9'3 
18672 -16 0.34 0 270 8200 27.10 150 180 280 110 (l 2'0 -10 39 -0.5 0 -10 1.2 -400 306 54 8 14 53 -,;" 120.0 16. l 3 13.60 
18674 350 O.E'S 1060 460 11000 26. 70 180 230 240 170 0 50 -20 11 -0.5 0 -10 -0.6 500 656 98 13 86 67 -2 270.0 24.4 1'3. 50 

MAGNETIC HEAVY ~INERAL CONCENTRATE <PPM) 

SAtiPLE 1'11G □ TI02 CR Ni cu ZN SE MO AG PB wT 
NUMBER ')(. '/, gh<g 

1 ~.18672 1.100 3.20 2900 460 240 180 -1 730 -0.5 19 ,,; 

BEDROCK ANALYSIS (PPl'!l 

~ SA/tlPLE AU SB AS BA BR CD CE cs CR co EU h,I'" Iil FE LA LU MO NI RB SM SC SE AGR NA TA TE TB Trl SN w u YB ZNR ZR 
NUi'tBER PPB '/, '/, 

18673 -6 -0.2 -1.0 600 o.o 2 33.0 0.0 50 :.o 0 3 -100 '2. 7 29 o.o 3 40 0 0.00 0.0 -10 0 3.30 -1.0 -10 o.o 4.5 -10 -2 1.3 0 0 0 

BEDROCK ANALYSiS (PPM) CONTINUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL S102 s CL K CA FEG NIR SR NB 1'10R BAR TAR BI LOI FE 
NUi'IBER ')(. ')(. ,: '/, '/, 

18673 20 15 52 0 1. 5 0 0 0 0.00 3 0 o.oo 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 8-53A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20601 

Dri 11 ing Completion Date 1/8/87 

LOCATION (see map at right) 

S-T-R NW:-NW:-14-63N-21W 

County St. Louis 

Quadrangle __G_h_ee_n_N_r._w_._7_._5_______ 

Regional Survey Area _O_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1300 ft. 

Total Depth 141 ft. 

Elevation, Top of 
Precambrian Bedrock 1162 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 Interpre
Feet tation 

0-128 Des Moines Lobe 
Gl. Drift 

128-138 Rainy Lobe 
Gl. Drift 

138-141 Bedrock 

Library 
Samples 

Available 

F 

F 

Subsamples 
Tested 

B,C 

I 

Significant 
Geochem 
Samples 

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

E 

F 
G 

= Skeletonized 
in Core Box 

= Interval Cut
= Core 

Grab Sample 

tings in Bucket 

H 
I 

= 
= 

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

BEDROCK 

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. 

220 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

0\/ERBlRDEN DRILLl!fi tWWE£MT LIHITED l.AflffiATCRY 5tWLE LOO 

SM't£ IElOO (KS.NET) 00 DESCRIPTIOO a.ASS 
NJ. rrr=-=--

11. I, COC 
===---= 

TA!l.E +to TAa.E: TAa.E 11, I, cooc. Nm tlJ. CAI..C SIZE X S/U SD ST CY ca.CR 
SP\. 1T OU PS FEED coc LIGHTS TOTAL HAG l1A6 V,G, PPB ==s::::a 

V/S 6R LS OT so CY 

18655 8.4 0.4 8.0 126.6 102.1 24.5 19.6 4.9 0 NA 6/P 40 60 NH NA IJ i '( V B B TILL 
-656 6.7 0.4 b,3 78.6 61.3 17.3 13.5 },8 (1 N.4 61P 15 85 NA W, u y 1 '( fj fj Tlll 
-658 5.2 o.o 5.2 126.4 98.7 27.7 24.6 3.1 bl 

t8756C 7.l o.o 7.3 175.9 152.1 23.B 21.3 2.5 1 18 TR NA NA NA NA u y y y B B TILL 

6(U) ClASSIFICATI!Jf 

VISia.£ EaD FIUI 9WCUS TABl.£ ~ P~Ilf:i 
tl.tiBER CF liAAIHS 

ABBAADED IRRE6ll.M ta.ICATE '°' CAI..C V.6, 
SAlf\f I p~ =--= ==---=,. === l1A6 ASSAY 

Y/N DIAtETER THIOOESS T P T P T P TOTAL 6HS PPB REMMKS 

18655 N NO VISIEt.E GOLD 

-656 N NO VISIBLE SOLD 

-658 V 75 X 125 20 C EST. 20l PYRITE 
1:( AASE~YRITE 

24.6 61 (Flt£) 

1B756C Y :50 X 75 13 C EST. 101 PYRIT! 

21.3 18 
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L----L----l-----L----L----L----L----L----L----L----L----L----L___ J _____ L-----L----L----L-----L----l-----1 90 
~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::t:::::~:::::t:::::~:::::~:::::t:::::~:::::~:::::~:::::~:::::~:::::~:::::I 
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LITHLOOIC DESCRIPTIN AND/OR REMARKS Appendix 8-53B. 

(0.0-10~0) CLAYJ OXIDIZED; d•pth of ox 
uncart11n. 

I (10.0-80.0) CLAY; LMXIDIZED1 l1k1 
lldiNnts, grlYf w/tilty clay; flM 
observations th11 inttr'val, 



l----- L_____ L-----1------ L_____ L_____ L_____ !_ _____ L----- L-----1------ L_____ t _____ L----- L----- L _____ L _____ I ----- L----- L-----1 -j 

l -----l----- l-----1------ L-----l-----l-----1------ l-----1------ l----- l----- -----L-----l-----t----- l-----1------ l-----1------1 -l
1------1------ l------1------ l------1------1------1------1------1------1------ I------ -----1------1------ -----1------1------ 1------1------ -l• 1nn-1 
!------ 1------ 1------ 1------ i------ 1------ !------ t------ !------ r----- t------ f_____ f_____ t------ 1------ 1------ 1------ !------ 1------ t·---- I - - -i
i------ i------1------ r-----i------ r------ r------t------ r------ t----- i------ ----- -----i------t----- r----- i------ i------ i------ -----1 ""i I<85.0-128. 0) NO OBSERVATJONS! uncertain,----- ,----- ,----- ,----- r----- r----- ----- r----- r----- ,----- r----- ----- ----- r----- ----- r----· r----- r----- r----- ----- 7 Nhtthtr clay or clayey till,r----- r----- L......: 1----- c----- r-----f----- r----- r----- r-----r----- c---- I -----c---- I----- c---- r----- I ----- r-----t ----1 -1 nc_I 

I 

I 
I 

l----- l------l-----1------1------ 1------1------l------ L----- 1..-----1------ L----- L----- L-----1------ L----- L----- L_____ L----- L-----1 .L'-'·-' ...J 

t-----t•·---1------t··---t-----t-----t--·--t-----1------ !..-----t-----t-----1------t-·---t-----t----- ~----- 1------ 1-----· t··--- I ~ ----- -----!------ ----- ----- ----- ----- -----1------1------ ----- -----1------ ----- ----- ----- -----!------~----- -----1----- -----r----- ----- ----- ----- ----- -----r-----r----- ----- -----t------ ----- ----- ----- -----~-----r----- -----
~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~::::: ~:::::!:::::~:::::~:::::~:::::~:::::~:::::~::::: ~::::: l 110-1c._____ r_____ r_____ c_____ r______ c_____ c_____ c_____ c_____ c_____ r ____ c_____ c_____ c_____ c______ cL _____ r_____ c_____ r_____ r_____ 1 3_
r-----f-----f----- t-----f----- r----- r----- r----- r-----r-----t-----f-----f-----r-----t-----, ----- t-----f-----f----- r-----1 1 -1 ~~ 
l------1------1------1------1------1------1------ j------1------1------ 1------ l------1------1------1------1------ !------ 1------1------1------1 --·-· -l 
1------1------1------1------ !------ t------1------- t------ i------ t------ t------ r----- t------ t------1------ i------ t------ t------ t------ i------1 -1
i------ r------ r------ i------i------ i------ r----- i------ i------ r----- r----- ,----- i------ i------ r------ r----- i------ ,----- r----- r------ 7 r----- r-----r----- r----- r----- ,------ ,------ r----- r----- r---- -r. ---- r----- r----- r----- r----- r----- r----- r----- r----- r-----1 -i .-,,-, , 
t ______ [ _____ ( _____ ( _____ ( _____ ( _____ (. _____ ( _____ [ _____ ( _____ ( _____ L____ - [ _____ [ _____ [ _____ [ _____ [ _____ I ----- ( _____ [ _____ I J..0::..U-:J 

L----- L----- L----- L----- L----- L----- L----- L----- L----- L----- L----- L----- L_____ L_____ L----- L-----1------ L----- L----- L-----1 -1 
~-----1------l------1------~-----~-----t-----~-----~-----1------1------1------1------~-----1------1------~-----~-----~-----t-----1 --1
1------ 1------ 1------ 1------ 1------ f------ ----- 1------ !------ 1------ !------ 1------ !------ !------ i------1------ 1------ 1------1------' ----- - - -I

1 '-··'6-.... ._ -1i------ i---·---- r------ r------ i------ r------ r------ i------ i------ i------ r------ :------ r----- i------ i------ i------ i------ r------ r------ i------1r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----i------r-----r-----r-----r-----r-----c-----r-----r----- -----1 
---- --- ---- ---

::: 
------

---- _____ ( _____ l_ ---- -·---- _____ l_____ _____ l_ ---- [ - ___,_ l_____ 

:::: t::::: ~::::: t::::: t::::: t::::: ~::::: t::::: t::::: t::::: t::::: 
---- 1------1------ 1------ ,------ r------ 1------ t·----- t----- 1------ ,----------i------r-----i------r-----r-----r------i------r-----i------,-----

-- - ,[ _____ I ----- I 

::: ~:::::~::::: 
--- 1------ 1---------,-----i-------

---- ____ I :l--RA I NY! 
·1 •:q-, _j 1 
.L'-"-' -l I:::I d I 

---1 J.18655\1 ~ 
. •JC 4 Il,.:,.;;7 I 

:1 I 
I I 

..J1.:qo~.1s6s7!I 
-1 
7 

"---1c-....:J.L ..,,_, ..J 
_j 

!REDR I LLED J.. 3 .1. - .1. 3 81 i.l.86S61 f0l 

IRECLEA NED J.. 2 8 - .1. 3 8 ! 118?56Cl [!) 

~ 
iSLU I CE BOX J..28-.l.4J..l ~IJ._s_6_s_a....,l G!] 

!Py, AsE:YI 
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l'IASTER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (gl WT (g) WT <g) WT(g) WT (g) WT~ wT ;( wT % ~EPlARKS Appendix 8-53C. 
NLlttlBEri NUMBER INTERVAL DESC TYPE FTS GRAINS HMC FEED +lOFEED NONMAG MAG -63uM -63FEED -63u~ +10 SAND 
18655 20601 128-138 10. Pl ONW-NW 14 63 21 SL RL. GVL. SAND 128-138 0.f) 8400.0 -2.0 19. 6 4.9 -1.0 -1. 0 -1 -1 -1 
18656 20601 131-138 7. MO NW-NW 14 63 21 SL REDRILLED 13H38 0.0 6700.0 -2.0 13.5 3.8 -1.0 -1.0 -1 -1 -1 R~RILLED 

fl!18756C 20601 128-138 10. Q NW-NW 14 63 21 SL SPECIAL SAMPLE 128-138 l, 0 7300.0 -2.0 21.3 2.5 -1.0 -1.0 -1 -1 -1 RECLEANED +lOPl MAT'L 
18657 2060! 138-141 3. M ONlrHIW 14 63 21 SL BEDROCK -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1. 0 -1 -1 -1 
18658 20601 128-141 13. !11 0 NW-Ml 14 63 21 SL SLUICE BOX 128-141 1, 0 5200.0 -2.0 24.6 3.1 -1. 0 -1.0 -1 -1 -1 

MINIIIAGNETIC HEAVY MINERAL CONCE~TRATE (PPMi 

SAl'!PLE ALI NA CE CR IIIN FE co NI cu ZN ZN2 AS SE 1'10 AG AG2 SN SB BA LA hF TA w PB BI TH u WT ASSAY 
NUMBER PPB ~ g/kg WEIGHT 
t8655 160 0.10 0 210 11000 23, 90 210 220 170 120 0 23 -10 7 l,0 0 -j.() 0.4 700 278 36 8 20 47 3 110.0 12.4 2 12.50 

0 -~18656 -5 -0,05 0 -50 11000 5.50 so 300 260 160 0 5 -10 7 1, 0 0 -10 ,,:_ 200 8: 12 -1 5 75 3 25.0 2.6 2 2. 79 
4,,18756C 58 0.13 266 190 9300 25.10 160 160 140 120 0 24 -10 4 -0.5 0 -10 -0,6 800 178 21 30 ,:_ -:=> 56.0 9. l 3 15.50 

18658 78 0, 21 476 310 11000 27.80 250 250 1'30 150 0 19 -10 6 -0.5 0 -10 0,6 400 373 6: 6 :90 63 3 120.0 13,3 5 18, 70 

MAGNET1C HEAVY i'r,l.\ERAL CONCENTRATE iPP/1\l 

SAMPLE ~GO TI02 CR NI cu z~ SE MO AG PB WT 
NUl'!BER ,: ,; g/i<g 
18656 o. '300 3.80 1100 180 76 230 -1 13 -0,5 63 0,6 

BEDRCC~ ANALYSLS (P9~J 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF Irl FE LA L.J MO NI RB SJY! SC SE AGR NA ·;A TE TB TH SN w u YB Zt.R ZR 
NUMBER PPB ,; i 

,c-18657 -6 0.2 i.O 800 o.o 2 20.0 0.0 -so -10 0 -2 -100 1. 5 .,J o.o 25 0 0,00 0.0 -10 0 4.00 -1.0 -lO 0.0 2. 7 -10 3 3.1 0 0 0 

BEDROCK ANALYSIS (P9~) CONTINUED 

,..,.SANPlE cu PB ZN i'IN AG SNR LI BE CO2 NA JY!G AL SI02 s CL K CA FED NIR SR 1118 MOR 8Hil TAR BI LOI '"' 
NUMBER j ,: ,; ,: i 
18657 12 17 45 0 l, 5 0 0 0 o.oo 4 0 o.oo 0.0 0.00 (I 0 0 0.0 0 0 0 0 0 o.o -2 0,00 0 
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Appendix 8-54A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number _O~B_-_2~0~6~0_3_____ 

Drilling Completion Date 12/30/86 

LOCATION (see map at right) 

S-T-R SEt-SW!-32-63N-21W 

County St. Louis 

Quadrangle -~S~i~l~v~e~r_d~a~l~e_.;_7~.5;...________ 

Regional Survey Area -~O~r~r________ 

HOLE PARAMETERS 

Surface Elevation -~1=2~9~0~f~t~·-------

Total Depth -~l.:::.9.::.3_f::..t::...:...__________ 

Elevation, Top of 
Precambrian Bedrock -~l~l~O~l_f_t~•;...______ 

Drilling Method -~M=u=d_R~o:::...:.:ta~r~y~------

Sample Diameter -~4~-~5--=-in~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 
Library Significant 

Interval Interpr1e- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-165 Des Moines Lobe 
Gl. Drift 

165-189 Rainy Lobe F B,C C = Ni 
Gl. Drift 

189-193 Bedrock 

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 "Wholerock11 

:;D = Sluice Box Composite G Core Sample 

BEDROCK 

Principal Rock Type: Uncertain 

Thin Section Description: #18644 

224· 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLfUlEN DRILUlf3 HAliA6El'EIT LIHITED LABOOATCRY SAlfl.E Lili 

SNf>I..E IEIOO (K6,WETl t.£ IGHT (6RAl1S DRY) AU DESCRIPTICH a.ASS)IJ. ·- rma::zz:z==a..-:mzmrrr c::s::::::r:::ac:a ac:::a::-z:::: -rmcazz -====•==--
N, -----I. COC CLAST ~TRIX 

---~.:::: ----=--=- --,
TABl.E +10 TAEU Truu: N. I. CCU:, HOO Ill, CALC SIZE I S/U SO ST CY CTl.00
SPl lT QUPS FEED CO£ LIGHTS TOTAL HAS HAS V,G, PPB ==--' ;::::;.,:::a 

VIS 1iR LS OT SD CY 

18642 11 •.3 0,1) 11.3 317.6 139,0 178.6 153,7 24.9 (1 NA TR NA NA NA NA u y ·1 y 68 B TILL!~643 9,8 0.0 9.8 259.3 66.4 19.2.9 165.1 2i.8 0 HA TR NA NA NA u y y yt¥\ BB B TILL
-644 9.b 0,2 9,4 277.4 117.7 159.7 115.5 44.2 (I NA p 70 30 ~;A NA u l' y y GB B TILL
-645 4.7 I). 0 4,7 200.0 •70.0 130.0 101.8 Z'S.2 3 66 

187S2C 15.4 o.o 15.4 305.9 113.9 192.0 166.1 25,9 1 96 TR y yNA NA NA NA u y SYD 6YB TILL187S5C 10.2 o.o 10.2 sn.1 341.1 236.6 208.9 27.7 1 219 TR NA NA NA NA u y y y GB 68 TILL 

6Cl.JJ 0.ASSlfICATIClf 

YISill.E en.D FRIJ1 SWtKIPl3 TABLE f,iaJ P~Itli 
PUiBER CF GAAINS 

ABBAADED IRRE6U.M DELICATE tOf CAI..C V,6.
SAfft.£ I PAlfED === ===--=:a: === t1A6 ASSAY

Y/N DIMTER nuo::HEss T P T P T P TOTAL 6'1S PPB flfHAR)(S 
18642 N NO VISIBLE GOLli 

18643 N NO 1/ISIKE GOLD 

-644 N NO VISIBLE GOLD 

-645 y 25 X 50 8 C EST. 25% PYRITE 
50 X 75 13 C 1000 GRAINS 

125 X 200 31 C ARSENCPYRITE 
IF It£) 

• 3 101.B 66 

18752C y 175 I 275 42 C EST, 7l PYRITE 

1 166. l 96 

18755C N 250 I 400 58 C 1 

1 208.'I 219 



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

FIEUNlTE .QJIAIY US €8-20603, II.II IJTAIV 

t IN 8 Ill ltC ]( IN -6.1 NJCID IN IIA8 FM: l -6.1 MAB OB-20603 
"2 Al ~ 1° /k I IALI LinwllC D£SCRIPTI<NI INJ/OR bAKS Appendix 8-546.

DES HOIN 
5 
10 

===== I::===== ===== ===== ===== I====== ===== (0,0-18.0) a.AYI OXIDIZED! lake Ndillftt,----- ----- ----- ----- ----- ----- ----- brown, 

Ill 
1::::±...-e±±:I 

E:::=::--..bd 
t::s=::m 

US. 0-130, 01 a.AY1 IHIXIDIZED1 11kt 
lldiaent1 gri1y1 11 ptbs noted i1t 301 44, n1 
V soft i'C 120. 

==-==== ===== ==::a ===== t===m= .. a==== 
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__ __________ ____ 

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

FlEUM>TE SLIIIARV LIE Cl-20603, U IIJTAAY 

[ IN tO lllA8 lfC ][ IN -&3 MICD lC IN NAB FIR: l -&3 Q MAG MAG 

...200 "SOC AS "25 "6000 "30 "100 "100 "10 "10 AJOO "10 "SOO AS() ...100 ~- ~ ...100 ~ "2 stfiu
(FEET> IL Al_ Leu_[_ Sb_ L Mo _t_ 8a__ [__Al _L_eu _ L Ni_ L_ Sb L Mo _L Zn _c_ F~_r__Ni _c__Pb _1 . Mo_ c__ Au L_ Au ta/ka_la/kg_ Lgl!L,1 

~----- L----- L----- ~-----l-----l-----l..---· - L----- '------ '------ l----- '------ '------ ~----- L----- L----- L----- ----- L----- l----- 3----- L----- L----- -----L-----L-----L-----t-----~-----L-----~-----~-----~----- -----L-----1..-----L----- -----~-----L-----1 
----- ~----- ~----- ----- ~----- ~----- ~----- ----- ----- ~----- ----- ----- ----- ----- ~-----i----- ~-----i----- ----- ~-----

135-:jr-----1-----t-----1-----t-----t-----t-----t-----~-----1-----1-----1-----l-----tr-----l-----;-----1----- ----·jt-----rt·----1 
c----- -----t----- -----f-----f-----t-----t-----t----- :----- c_____ ----- t-----L____ t _____ L____ r-----Lu__ t_ ____ 1--·---- J 

·1 .::in ... ,._. -IL-~--- L-----L----- L-----L-----L----- L-----L-----L----- L----- ► -----L-----L-----L----- L----- ►-----►----- L----- L----- L-----, 
~:::::~:::::~:::::~:::::~:::::~:::::t:::::t:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::,' 
t----- t----- i------ ,------ i------ i------F----- r----- i------ i------ i------i------i------t----- i------ i------ t----- i------ i------ i------ .....- ~ 

..I. "'it:,--, 

f----- ------ c----- c-----c-----c-----c-----c-----r-----f----- c----- c----- [-----c----- c-----, ·----c----- c----- c----- c-----,
:::::t:::::L:::::L:::::L:::::L:::::L:::::,::::: ::::: :::::c:::::L:::::c:::::L:::::1.-:::::c:::::L:::::L:::::L:::::L:::::1 
----- L----- 1------ L-----L-----1------1------1------ ----- ----- l------ l------1------ i------ L-----1------1------ 1------ 1------1------ ! 1MJ 

1------1------ ~-----1------1------1------1------1------ i------- t------ 1------ 1------ !"----- 1------- 1------ 1------1------1------1------ 1------1 - - - ....,
i------ i------ r----- r----- r----- r----- i------ i------ i------ r----- i------ i------i------t----- i------ i------ i------ r------ i------ r-----1 -Jr----- r----- r----- r-----r-----r----- r-----r----- r----- r----- r----- r----- r----- r----- r----- ,----- ,----- r-----i------ ,-----, 1·----- I -----r----- r ·----, _,____ r-----r----- r----- r----- ,------ r-----c-----r-----1 ·---- r----- ,·---- c----- r----- r----- r-----1 -1 cc- _:i 

7 

L-----L-----~-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----1 :i.1.•.NI ----- l------1------ t------ ~-----l------ l------1------1------1------1------1------1-- ----1------ L-----1------1------ ~-----1------1------1
!------1------1------ 1------1------ 1------1------1------ l------1------ i------ l------1------1------1------ 1------1------1------1------ 1------ i -I 
1------1------i-------i-------i-------i-------i-------1------1------1------1------1------1------1------1------1------r-----1------1------1------1 

1E;O-i
,::::: r:: :: r::::: c:::: c:::: r::::: ~::::: • :::::r::::: r::::: r::::: r::::: i-::::: t::::: t::::: r::::: c:::: t::::: r::::: c::::: i j'L---··- [ _____ l-----1 ----- [ ,___ L----·· ! ---- -·---- L----- L----- i --··-- L------i-----L·---- 1 ·--·-·- 1. [ _____ L----·- L ... 1 

•Is 
Ir:lCATOf.s LITI0.08Y LITI0.08IC DESCAIPTICM N/OR REMARKS 

rm I
I I(IJt.o-t4J.O> SILTY cuwi llllllDIZED1 l1k1 l 

Hdi•nt, gray; v 10ft1 lilt incl"IIIH I~ N/d1pth1 v , ... ptbl. I 
II 

f - ~ <11tJ. 0-146. 01 •sii:TV CLAY1 lNliiiiizen, -! 
t: I .,,nlllll"OUI 11 clash. I 

l~~±J I
!±:-~+..,..:. ;-1---------------- : 
tt::;;;t+j:g:;±-;:;::J !146. 0-161. Ol CLAYEY SILT1 lHlXI0IZED; gray I 
tj::+±+~±+:J w/cla1t1 of 1,1ar1nit1 &grttn1tone clasts; 11li-:i!r.-~:::::+:l ptb 01" cob at 59 &161. 1 , E+~+~+Et3 i 

i t:::=:=:=:::1 I 

l 81£tft;$a --- iI l ~ -1 <i&l.H&s.O>SiLTY-CLAYi-UNOXIDIZED; N/li----1 
-----1------ ----- !------L-----1------1------ -----1------1..----- L_____ 1------ 1 -----1------ 1------ l----- ----- ,.. _____ L-----.1 -----1 _J lR·"" I ......._. I cl11ts; no u1pl1 tak1n. ! 

I ' . nJt.I 1!:i5 I IHI i .-1
l------ ----- i------ t------1------ ~----- !------ !------ !------ !------ ~----- f------ ~----- ~----- ~-----
1----- ----- i------1------ 1------ j------ i------ 1------1------ 1------1------1------ ----- j------ j------i------- ----- r----·-r----· r ---- i------ i------ r----- i ----- ------ ( ·---- i--·---- ----- r----- r----- ~ !~~j~g~~~fl-------------- -- ---!r----- ----- r-----· 1 ---- r----- r----- i------ r----- r----- ~----- i ----- r----- ----- r-----1 ----·- .1 .,.,-, ,._.___.,,...: - 1:;;;::;~:~;;:::;;:1 <165.0-189.0l GRAVELLY SAND; UNOXIQIZED; : 

.1. 11- 1"\l.. 8 6 42 Ii 101 1.,:,-<:,..,:,..,5.1 RAINY LOBE! boulder 165-167; 11nd 11 ,
I - -,;,..,;,-<;,..,;:·! 1gr-cgr1 H 165-176 ha1 1ubing vf P@bs in I::::: t::::: t::::: ~::::: ::::: t::::: t::::: t::::: t::::: 1.-:::::L::::: ::::: t::::: t::::: -1 I ::=:::::::::=:),:::I +IOM1 11 176-186 +10M h11 1115ang vf-fint I 

-- ,--f------~----- ~----- ----- ~----- ~----- ~----- /------ ----- ----- ----- ~----- ~----- 1 ...,,.... -I 1 ~5-~:~;,5.;5.1 Dlbl; 11 186-193' +10M hll 1ubing vf ptbl in I 
• i t,--l <;;:..:;,••?•?l HOM; A 165-186, appro,c 20 wtj +lOM. I 

-1----1----1i-----r----- 7c----- :J l 
·1 i:'.!11.....-...,,_.,,..-,,,-::,-,I ...-. 

j------ ----f----- -----1----- ~-----L-----1------ L-----1------ ~----- ~----- - ----- ~-----1------ ......_.._. 1.1. 8 6 43 I!~ 
~----- , ---- ----- -----t·----1------r-----1------- ~----- ~-----1------1------ - ----- ~----- 1------- I 
l ----- ---- ----- ----- -----~-----~-----~-----i------1------~-----~----- -iii!--- - -----~-----~---·-- -inc =l I r . 1 , . i:...,-t 1

:1:::::I::::~:::::1-----1----(_____ t_____ t_ ____ L _____ t _____ _____ L ____ _____ t _____ t_____ I____ L t L----- !.----- { -Il==-1:-:= ----- ----- ----f-----:---··--1------r----- ~----- r----- r-----r-----r-----1------, ----- ~-----1------ ·1 9n-oc,s 6 441!~ ~4------·----------1 
t-----,·---- ----- -----a----1------1------1------1------ l------ 1------ :------1------1------ !------ t----- t----- 1------ - - - -, I I ~< ::<1 <189. 0-193.0l BEDROCK; IKERTAIN; bedrock :
1----- • ---- ----- t-----r----- i------F-----i------r----- i------ r----- i----- 1------1 ·----f.----- t----- i------ r----- -i I I:,-:: :,-:: 1 not ~llecttd Hparat,ly froa ov1rb11rdll'I; :
i ----- ---- ----- f----- ---- r----- -----r------r-----r------ ~----- r----- r----- ! ·---- ----- r-----r----- r----- . "1-;,------1,----.1------;1 suple collection trror, not drilling -oolN. Ir----- r------ 1--·--- r--------- r----- ---------- r----------r---·-- · ----- r-·----r ·---- ·----, ---- r----·· 1 ---- 1 -----, ·-----, 1•=tC'__J I I 1 ,.. I 

·-·-· -----·-----------1 
tRECLEA NED .1. 7 6- .1. 8 6 ! 1.1. 8 7 5 2 Cl L!J 

IPYI 
1_.1._8_7_5_5_C_,l iTl!RECLEA NED .1. 6 '5 - .1. 7 6 .1.86-.1.93!I' 

!SLUICE BOX .1.65-.1.93! l.1. 8 6 45 I (ID 

t.1. DELI 

1.1. I :RGI 
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INTER FILE 

9AIIU 1)4 9AIIU IT D 8 FtllTY L£JR. IIDTY DRIFT ASSAY fll.Il WT lgl WT lgl WT lgl WT lgl WTlgl WT lgl WT I WT I WT i REMARl<S 
!IND 
18'4l 
18'4.l 
117'52C 
18644 
117S'5t 
11645 

!IND 
eo61.\l 
20603 
20603 
eo6c)J 

20603 
20603 

INTINl. 
165-176 
176-116 
176-116 
116-113 
165-193 
165-113 

1B: 
11. N OSE-SW l2 6l 21 
10. NO!I-SW 32 6l 21 
10. NO !I-SW l2 6l 21 
7. N O!I-SW 32 6l 21 

--2.0 NOSE-SW l2 6l 21 
a. NO !I-SW 32 6l 21 

a. 
SL 
a. 
SL 
SL 
SL 

TYPE 
fl.. SYL. SAND 
fl.. SYL. 8'N> 
SPECUl. SAMPLE 
ll.. SYL. SAND 
SPECiil. SAIRE 
SLUICE OOX 

FTB 
165-17S 
17S-186 
17S-186 
186-193 
165-193 
165-193 

BRAINS He FEED +lOFEED IOIIA6 
0.0 11300.0 -2.0 153. 7 
0.0 9800.0 -2.0 165.1 
1.0 1:5400.0 -2.0 1ss.1 
0.0 9600.0 -2.0 115.5 
1. 0 10200. 0 -2.0 208.9 
3.0 4700.0 -2. 0 101.8 

MIW3 -63uM -f.3fEED ~ 
24.9 -1.0 -1.0 -1 
27.8 -1.0 -1.0 -1 
a.9 -1.0 -1.0 -1 
44.2 -1.0 -1.0 -1 
27. 7 -1.0 -1.0 -1 
28.2 -1.0 -1. 0 -1 

+10 
-1 
-1 
-1 
-1 
-1 
-1 

SAN) 

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

AE!l.BIEl +11»1 MAT' L 

Sia165-17S & 186-193 

Appendix 8-54C. 

POtlAGNETIC l£AYY NINEIR. CCN:ENTRATE IPPMl 

SAIIU 
IUllER 
18'4.2 
11&43 
117'52C 
18644 
1175S: 
11645 

IIJ 
PPB 
-12 
-14 
--20 
-1, 

47 
-33 

NI 
j 

0.65 
0.63 
0. 70 
0.60 
0. 78 
0. 78 

CE 

384 
432 
504 

0 
523 
873 

CR 

160 
130 
180 
170 
180 
270 

Ill FE 

JOO() 8.20 
4100 9. 70 
4400 11.60 
3500 10.50 
3400 12.70 
3500 14.20 

co 

50 
60 
60 
70 
60 
90 

NI 

110 
110 
110 
110 
94 

150 

Ill 

120 
110 
130 
93 
72 

150 

ZN 

150 
150 
180 
170 
160 
14-0 

ZN2 

0 
0 
0 
0 
0 
0 

AS 

3 
3 
4 
4 
7 

10 

SE 

-10 
-10 
-10 
-10 
-10 
-20 

Ill A6 

1 --0. 5 
2 --0,S 
2 --0.5 
1 --0. 5 
2 --0.5 
7 --0. 5 

A62 

0 
0 
0 
0 
0 
0 

SN SB 

-10 --0.2 
-10 --0. 2 
-10 --0. S 
-10 --0.3 
-10 0.8 
-10 0.7 

BA 

400 
300 
200 

1100 
600 
500 

IA 

193 
222 
a4 
21, 
2'8 
430 

If' 

21 
21 
28 
24 
JO 
51 

TA 

3 
2 
4 
4 
2 

-3 

w 

s 
7 

-14 
8 

-10 
55 

PB 

20 
23 
18 
20 
17 
25 

BI 

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

TH 

17.0 
18.0 
18.0 
27.0 
21.0 
43.0 

u 

4.2 
4.4 

-2.9 
4.3 
4.S 

10., 

WT ASSAY 
g/kg IEI9-IT 

14 112. 00 
17 121.00 
11 117.00 
12 13. 20 
20 150.00 
22 75.50 

IRilETIC IEAYY NINEIR. CKENTRATE (Pi-.) 

9AIIU 
UllER 
18"3 

Ill) 
j 

2.000 

Tlll2 
j 

1,JO 

CR 

1200 

NI 

420 

Ill 

110 

ZN 

160 

SE 

-1 

Ill AG 

68 --0. 5 

PB 

' 
WT 

g/kg 
2.8 
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Appendix 8-SSA. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number 08-20604 

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_t_a_ry_______ 

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 

Library 
Samples 

Available 
Subsamples 

Tested 

Significant 
Geochem 
Samples 

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

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

H = Thin Section 
I= (Bedrock or Drift) 

Split of "Wholerock" 
Sample ' 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

• 

No samples obtained for heavy mineral .. 
concentration. 

228 



-----

E 
I-
I- 98 

l 
r 

L 03 
I-
I-
t_ ,-, I 
1 ::IL 
r 
E 
1- IJLI
I-

t: 39C-
t 
I
I 09r r 
C
!:- S9 
I
I
i-
i OS 
C 
L 
t_ Sb> 
i--
l-

E- 017 
I
I
I-
I- St: 
r 
C 
L 
I-- o;:::
I
I
i-r ,-,n
t.:::i-:::, 

I-

~ 02 r r 
E_. ST
I
I
I-

I=- OT 
E 
I-
I- s 
I-
i-,.... 

~'§§IS3NJOM S:3:<It.... ·ass-a x1pueddv SWH~ 110/QNl! SNJUdili:193Q :II80"1CJUI1 3W (.133:1)A90700I1 ~,.I 

,-----1-----1-----1-----1 -----1-----,-----,-----,-----,-----]-----, -----,-----, -----,-----, -----,-----,-----1-----,-----, 
I:::::J :::::J ::::: :::::J :::::J :::::J :::::J :::::J :::::J ::::: :::::J :::::J :::::J :::::J :::::J :::::J :::::J :::::J :::::J ::::: I_____ .J _____ .J ----- _____ J _____ .J _____ .J _____J _____ ) _____ J _____ _____ J _____ J _____ J _____ J _____ J _____ _____ J __________ .J _____ 

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-----1-----1------j -----1-----1-----
1-----, -----, -----, -----1-----,-----,-----,-----, -----, -----, -----, -----, ----- ----- ----- -----,-----,----- -----,-----
I_____ J _____J _____ J _____ J _____.J _____.J _____ .J _____ .J _____ .J _____ .J _____ .J _____J _____.J _____.J _____J _____ .J _____ .J _____ .J __________ .J 
1------l -----.J-----.J -----.J ------1-----.J------1------1------1------1------1------1------I--. ---1------1------1------1-----.J----- ------1
l------l------l------l ------l------1------1------1------i------l------l------l------l ------I ------l------1------1------1-----1-----

1------1 ------1------1 ------1------1 ------1 ------{ ------! -----4 ------1-----1------1------1------f -----4 ------1------1------1-----1------I 
1------i ----- ➔ ----- ➔-----; -----, -----;-----1-----;------i ----- ➔ -----; ------1-----, -----; -----, -----; -----; ------j-----;-----,
1-----1 -----1-----1 -----; -----1 -----1 -----1-----1-----1-----1 ----·: -----1-----1 -----1-----1----·-1------1-----~-----1-----1
! -----, -----, -----7 -----, -----,-----, -----, -----, -----, -----, -----, -----1-----, -----, -----, -----, -----, ----- -----, -----7 
i _____ J _____ l _____ l _____ , _____ , ____ , ____ J --- j _____ ~ _____ j _____J ____ l ,____J _____ I_____ J _____ JI _____J _____J_____] _____ ~ 
I _____J _____ .J _____J _____ J _____J _____ J _____ J ____ J _____ .., _____ J _____ J _____ J _____ J _____ J _____ J __________ J_____J _____ J ____ _ 
I_____ ; _____ ..j -----..! -------1 ------1 ------1 -----../-----..! ------1 ------1------1------1------1 ------l ------1 ------1------1------1-----..f _____ J 
1-----4-----7-----i•----7-----i·----1-----i-----1-----7-----,-----,-----1-----1-----i-----;-----1-----i-----i-----,-----1 
1-----1 -----1 -----; -----1 -----1 -----1-----1 -----1 -----1-----1-----1-----1-----1-----1-----1 -----;-----; -----1-----1 -----1 
1-----1 -----1 -----1 -----; ------; -----,-----, -----, -----, -----, -----, -----, -----, -----, -----, ------i -----, -----7 -----1-----1 
,-----]. ---·· J ----·,-----, -----J-··---, -----1-----7 -----7 -----1 ··--- ! --··--1 -----·,----- .., -----, ----·· 1. ----- I ·--·-1 ---- ..,----·! 

l _____J____ .J _____J_____ j _____J_____J_____J____; _____ J_____ ~ _____J____ _j _____ !_____ _j _____ i ---· __J _____ J_____ _j ____ _j ____ _.: 
1------1------1------1 -----..; ------l _____ .J ------1------i ------! ------l ------1------1------1------1------' ------l ------1------1------1-----,
!-----; -----;------1-----, ------1 ----- :------1 ------1-----, -----; -----, -----;-----1 ------! ----- i -----; -----➔ -----,-----;-----·I
1-----1 -----1-----1 -----1 -----1-----1 -----; -----1 ------1 -----1-----1 -----1 -----1 -----4 -----1 -----1 -----1-----1-----1----·1 

£ , I f 

I:::::: :::::J :::::J ::::J :::::J :::::J ::::-1:::::J :::::J :::::J :::::J ::::: ~ ::::j ::::J:::::J :::::j ::::_J ~::::j ::::: \ :::::J 
I------1------1------1-------1------1----•--l------1------1------1------1 -----.! ------1------i ------1------1------ •-----: ------1 -----.! _____ J 

' ' ' --! 
i------i -----1-----, ------1------1------1-----1 ------, -----, -----, -----, -----, -----, ------1-----~ -----..j ----i ·-----j-----1------i
!-----, ---- 7-----1 -----1 -----1 ----1-·-----1 -----1 -----1 -----1-----1 ------1-----1-----1-----1-----1-----~! -----1-----1-----1 
1-----1 -----1 -----, ----- l -----7 ----- 1-----, -----1 -----, -----, -----, -----, -----7 -----, -----, ----- I ----- '-----,-----, -----,
,-----,-----7~-----, ----- I -----J-----, -----f-----J-----7-----7----- I.----,--·---, -----1-----,------,---- ., . -·-·1 ·---·1 

l~~I ~D o6L i -~ 6S., ~ ~t it riJt ,;,t ~ ~t ~ ~ ~y~y ~y ~y ~y 

~ fMI etl'"tQ £9- C ~:I M NI JC ~IN £9- NI H ~ 9111 tOf NIirosoi-eo 
AHtflCJH aTlf •~ao 901 AlllilflS 3!1J«i13I:f 

l 



230 



----------

-----------

Appendix 8-56A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20702 

Drilling Completion Date 12/18/86 

LOCATION (see map at right) 

S-T-R SW¾-SW¼-26-62N-21W 

County St. Louis 

Quadrangle Meadowbrook 7.5 

Regional Survey Area __o_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1290 ft. 

Total Depth _.;;.l.;;.3~3_f~t;....;...__________ 

Elevation, Top of 
Precambrian Bedrock -~,;..._,,,;;..;:__..;.._1162.5 ft. ____ 
Drilling Method _M_u_d_R_o_t_a_r~y_______ 

Sample 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 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-96 Des Moines Lobe 
Cl. Drift 

96-127.5 Rainy Lobe F B,C C = Ag,Ni,Cu 
Gl. Drift 

127.5-133 Bedrock 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: Uncertain 

Thin Section Description: #18630 

231 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPEND IX) 

O'v'ERBl.fHlEN DRILLl!ti ~ Ll111TED l.ABffiAT~Y !Wfl.E LOO 

Stffl..E IEI&rr <KS,WETI IUGff (fiRAHS OOYI 00 DESCRIPTICW a.ASS 
a:rw ■ ggg- arzs..;:;:.::::.=:;;,::._-c::.:z:::=arr::e:rKl. ~::.=i:::i c:::::-= r==,;n,:,:p -zssrz:ra 

11. I. COC CLAST ------HATRIX -- -- ---=--= =--- = =------..
TA!l.E +10 TA!l.E TA!l..E 11. I. coc. t{],NOi CAI.C SIZE X s,u so ST CY ca.,~
SPLIT OHPS FEED CCU: LIGHTS TOTri. l'iA6 MS Y,6. PPB = 

V/S 6R LS OT so C'( 

18626 5.8 0.3 S.5 246.1 220.5 25.6 2L.6 3.0 (, b(INA f 40 NA N~ u '( t y B TILL1Bo26R 4.4 0.3 4.1 174.l, 145.0 29.6 25.B 3,8 p B
0 NA 75 25 NA NA u y y y ~B BNB TILL 

-27 15.0 0.4 14.6 290.i 224.3 o6.4 53.6 12.8 0 NA 20 8•J NA u '( y [I. ~. C NA r GB TILLU-28 13.3 ,.: 13. 1 26b,(1 197.3 68. 7 52,9 15.8 3 188 F' b(/ 40 NA NA u y '( y B GB TILL18628R 10.7 o.o 10.7 214.9 139.4 75.5 58.7 16.8 0 NA TR u y y yNA NA NA NA 68 6B TILL 
-29 10,3 o.o 10.3 242,9 181.0 61.9 46.3 15.6 0 NA TR NA NA NA NA u 'f 'f y & GB TILL-631 3.0 0.0 3.0 96.3 6.3.2 33.1 25.9 7.2 2 2 

18748C 19.1 o.o 19. 1 J76.5 340,1 36.4 11.5 24.9 0 NA TR NA NA NA yNA s C N 6B NA SAAD 

6a.D a.ASSIFICATI~ 

VISIIU IW> FRO! SWIKI!ti TABLE "4D PIW4Ih6 
~ CF SAAINS 

ABBRADED IRRESll.M DEi.. ICATE t04 CPLC V.6, 
SAf9I..£ I PAff£0 ==""' ==--=a c:== HAS ASSAY 

Y/H DIM'.TER THl00£SS T P T P T P TOTAL SNS PPB RaWll<S 
18626 N NO VISIBLE GOLD 

18626R N NJ VISlll.E fnD 

N NO VISIBLE t:iOI..O 

-28 Y l(M) X 125 22 C EST. 17. PYRITE 
100 X 150 25 C 25-0 GRAINS 
JOO X 200 ·;,-9 C ARSEOOPYRITE 

PHOTO F:EFERENCE 1129 
3 52.9 .188 

18628R N NO VISIBLE [lll) 

-29 N NO VlS!EtE GOLD 

-631 Y 25 X 25 5 C 2 
_______ EST. SI PYRITE 

2 25.9 2 0,5'! ARSEtfPYRITE 
<Fil£l 

1B748C N l(J VISill.E ED..D 

2 



BLANK PAGE 
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IRECLEANED 97-J.28. 51 IJ..8748CI 101 
!SLUICE BOX 97-J..331 jJ..S63J..I @] 

!Py, Aspyl 
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MASTER FILE 

SAMR.E DH SAMPLE STD 8 FORTY LER. ~ DRIFT ASSAY 6(U) WT (g) WT (g) WT (g) WT (gl WT(gl WT (gl WT" WT" WT i REMARKS 
UBER NJIBER INTE!Ml. IESC TYPE FT& &RAINS lfC FEED +10FEED tOM MA6 ~ -6JFEE1) -63uM +10 SAND Appendix 8-56C. 
18626 20702 97-102 5. MO SW-SW 26 62 21 SL RI.. SILTY SAND 97-102 o.o 5800.0 -2.0 22.6 3.0 -1.0 -1.0 -1 -1 -1 
18626R 20702 97-102 5,0 MO SW-SW 26 62 21 SL RI., SILTY SAN> 97-102 o.o 4400,0 -2.0 25,8 3.8 -1.0 -1.0 -1 -1 -1 
18627 20702 102-112 10. MO SW-SW 26 62 21 SL RI.. 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. MO SW-SW 26 62 21 SL RI.. !ED, TO C. SAND 112-122 3.0 13300.0 -2.0 52.9 15.8 -1.0 -1.0 -1 -1 -1 
18628R 20702 112-122 10.0 M O SW-SW 26 62 21 SL RI.. MED. TO C. SAND 112-122 o.o 10700.0 -2.0 58. 7 16.8 -1.0 -1.0 -1 -1 -1 
18629 20702 122-128.5 6.5 MO SW-SW 26 62 21 SL RI.. l'IED, 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 MO 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 JI! 0 SW-SW 26 62 21 SL SPECIAL SAMPLE 97-128.5 0.0 19100.0 -2.0 11.5 24.9 -1.0 -1.0 -1 -1 -1 RECLEAtED +10M MAT'L 
18631 20702 97-133 36. M O 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 

rotlOONETIC HEAVY JIII~IW. eotaNTRATE (PPJlll 

SANR.E AU NA CE CR ~ FE co NI cu ZN ZN2 AS SE MO A6 A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NJCBER PPB g/kg WEIGHT" 18626 66 0.32 221 120 8400 8.80 30 120 97 150 0 9 -10 2 3.5 0 -10 0.2 200 111 11 -1 44 42 -2 22.0 2.1 4 20.00 
18626R -16 o. 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 0.5 0 -10 0.8 -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 30 4 -0.5 0 -10 1. 0 -400 388 49 14 25 54 -2 130.0 10.1 4 38.80 
18629 -19 0,38 614 490 8700 21.00 100 170 150 130 0 23 -10 5 -0,5 0 -10 0.9 1000 337 so 7 23 51 -2 99.0 10.3 4 33.90 
18748C -19 0,38 563 530 8100 23.40 70 110 70 140 0 17 -10 3 -o.s 0 -10 0.8 400 337 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 -0.5 0 -10 0.8 600 514 79 13 120 66 -2 160,0 12.6 9 19.50 

JIIA6t£TIC HEAVY JIII~RAL COtCENTRATE (PPNl 

SAMPLE N60 TI02 CR NI cu ZN SE MO A6 PB WT 
tolBER " " g/kg 
18628 1,000 6. 70 1500 520 65 480 -1 48 6.5 12 1,2 

BEDROCK At«.YSIS (PPM> 

SANPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU Kl NI RB SM SC SE AGR NA TA TE TB TH SN w u YB ZNR ZR 
UB£R PPB 
18630 -7 -0,2 2.0 800 o.o 1 32.0 o.o 120 10 0 2 -100 3.9 " 20 o.o 58 0 o.oo o.o -10 0 3.40 " -1.0 -10 0.0 3.8 -10 -2 0.8 0 0 0 

BEDROCK iNl.YSIS (PPN) cmmae 

SANR.E cu PB ZN ~ A6 SNR LI BE CO2 NA N6 ~ SI02 5 CL K CA FEO NIR SR NB KIR BAR TAR BI LOI FE 
NJCBER 
18630 32 20 67 0 1.0 0 0 0 o.oo " 3 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 8-5 7 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20704 

Drilling Completion Date 12/17/86 

LOCATION (see map at right) 

S-T-R SWt-SWt-17-62N-21W 

County St. Louis 

Quadrangle Bear River 7.5 

Regional Survey Area __o_rr________ 

HOLE PARAMETERS 

Surface Elevation 1290 ft. 

Total Depth __1_0_2_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 1192 ft, 

Dr i 11ing Method Mud Rotary-----'"'--------
Sample Diameter _..;..4_.5_1._·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 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-80 Des Moines Lobe 
Gl. Drift 

80-98 Rainy Lobe F B,C C = Ag 
Gl. Drift 

98-102 Bedrock 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 11Wholerock11 

D = Sluice Box Composite G = Core Sample 

BEDROCK 

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% dissern. 
magnetite. (By ODM, see report in Appendix) 

I 

Thin Section Number: #18624. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLRO£H OOILLI~ ~ LINITED L.A.BrnATCRY SAlflE LOO 

SFffl.f ~IlifT 0:6.WETI l.f:Iliff (6RAl1S OOYI fiLJ DESCRIPTIOO a.ASS 
Ill. rs--=--=-

P1. I, COC CLAST ~TRIX 
=--- r:=-== 

TAll.E ♦ 10 TAll.E TAll.E P1. I. CC.OC. Nill tll, CALC SIZE X S/U SO ST CY ca.m 
SPI.IT OHPS FEED COC LIGHTS TOTri. HAG tV!6 Y.6, PPB =--= ~ 

VIS 6R LS OT SD CY 

18622R 8.7 o.o 8.7 294.0 168.3 125.7 108.5 17.2 35 TR NA NA NA NA u y y y GB 6B TILL 
y '( y-23 6.7 0.2 6.5 241.0 161.3 i9.7 68.8 10.9 0 NA p 60 40 NA NA u B BGN TILL 

-22 u ·y ·1 y10.1 0.4 9, 7 348.8 233.3 115,5 98.5 17.0 1 22(1 C so so NA NA B flGN TILL 
-625 3.8 0.0 3.8 131.1 89.9 41.2 32.4 8.8 l I 

l8747C 7,8 O.l 7.7 214.8 145.8 69,0 59.2 9.8 0 NA 6 70 3-0 NA NA u y y H B Wt TIU 

6Cl.D a.ASSIFICATICJf 

YISIll.E 6CUI FR01 9WC I16 TABlE AAO P~It.G 
tu1BER CF fiRAIHS 

SAPfll.E I PAHED 
Y/N DIAtETER Tlilo:NESS 

ABBAADED 
=== 

T P 

IRRE6U..M 
==---=:a 

T P 

DELICATE 
===== 

T P TOTAL SNS 

t04 
PVtS 

CAI..C Y.6. 
ASSAY 
PPB ROWll<S 

-22 Y 

18622R N 

150 X 350 

125 X 150 

46 C 

27 C 

98,5 220 

EST. 3~. PYRITE 
700 GRAINS 

AASENOPYR !TE 
PHOTO FiFERENCE J129 

108.5 35 

-23 N NO VISIBLE GOLD 

625 Y 25 X 25 5 C 

32.4 

EST. 157. PYRITE 
4l ARSENLf'YRITE 

PfllTOtUCfWGRAPH 
FILM REFERENCE 1137 

18747C N l«J YISill.E llLD 
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FIEU)NJTE SLMARY UX3 OW0704, lllD ROTARY 
lN tOI NAG IIC JC IN -63 NICO JC IN NAG F~ J -6J tOI MAG ~ 

t04 MAS -63 IIC 
"aoo "600 AS ...es "6000 "'30 111•00 111100 111 10 11110 "'300 11110 • "SO 111 100 ...soo "'eo "'100 "10 "'2.BL C11. Sb M0 st Al Cu Ni Sb M0 Zn Fd Ni Pb M0 Au Au ;/kg g/kg g/kg 
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OB-20704t !;f;11lie ll'UU/ 

SAMPLE BRAINSL Appendix 8-57B.·(FEETl t INDICATORS LI1l0.CX3V LITHl.08IC DESCRIPTIIM AND/DR REMARKS 
-:JDEs Mo I NEs 

-1 I 

~ 
5 1 

~ 

10 ---l=l 
-,
-i 

(0,0-10~01 CLAYt OXIDIZEDJ dtpth of ox 
unctrtu n. 

(10,0-SO,0I CLAV1 Ll«lXIDIZED, 11kt sedi111nt1 
w/1ilty cl1l1 IOII 11 gr1nuln at 30}
drilling r1 • w/dr1g bit in clay 38 t Pl 
hour; softtr clay 51-58. 
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IRECLEAHED 84-9'91 

!SLUICE BO'.'.I< 84-1021 

~ I [lmrrrrrr -i 
Lt:!:!R~A~l~N!.."!:VJ-1--r~.!.~.Jl~!lll~JJ! (80.0-84.0) SILTY., I.NJXIDIZED1 RAINY LOBE.! 

~86 !2JI L!JAs ii~ii; :.·-rv-r-..j-i\-~~-84--85-y,-r·~--,-1-a-x-I-,I-fED-~-..;-7J...-"ts-,-! 
-0-,::,.-c,01101"1 und 7-89 l 97. 1 prob Ull1 84~ I 

IREPL I CAT El ·x'999I JS wti +1~ tubing f pttbi I ehiPII u 94-99 I 
r:., :o:~;60 130 wti +10M; tubing f-illd ptbt l dlips. I 
~ 0000 I

----=---i•C:-000
95 ----~ ;ggg ! 

~ 0000 I 

-1-----i---...... ·=~:·::~·=:,__(98._0-_1_02_._0_l-BEDR00{--,-6-r-•--c:-ka-,-10d--w_1_k-ly-1 
lOO-;:d.1.86241 ' ,~1.1. >~ ):: foli1hd N/0. si diltnH!, o. 1i dislH : 

11gnetih1 IN ODM N l good rteOVtry 760 I 
n +10M par footl bi fa lurt at 101 19 !IItNl in 111111111 40 ppa Ni, !I PPII As, 8 PPII ,1i-iC'- 1I.,.. ,_f _j I Mo, 240 PPII W. 

...I I I 
·-------------- ·---1 

l1874?Cl ~ 

1186251 II] 

!Py., AsPYI 
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ATER FILE 

SAMPLE DH SAIA.£ STD 6 FORTY LESIL CD.NTY DRIFT ASSAY 6Cl.D WT Cg) WT Cg> WT Cg> WT lg) WTlg) WT lg> WT" WT I WT I REMARKS 
Appendix 8-57C.NJIBER UIIER INTEIMl. DESC TYPE FT6 GRAINS ltC FEED +1CFEED fOlfA6 NAS-63uM~-63ull +10 SAND 

18622 2070. 84-94 10. NO SW-SW 17 62 21 SL RI.. 1M. SAND 84-94 1.0 10100.0 -2.0 98.5 17.0 -1.0 -1.0 -1 -1 -1 
18622R 2070. 84-94 10.0 NO SW-SW 17 62 21 SL RI.. 6'v'l. SAND 84-94 1.0 8700.0 -2.0 108.S 17.2 -1.0 -1.0 -1 -1 -1 
18747C 2070. 84-99 15. NO SW-SW 17 62 21 SL SPECIIL 9'IIPlE 84-99 o.o 7800.0 -2.0 59.2 9.8 -1.0 -1.0 -1 -1 -1 REa.EAt£D +10N NAT'L 
18623 2070. 94-99 s. MO SW-SW 17 62 21 SL RI.. 6'v'l. SAND 94-99 o.o 6700.0 -2.0 68.8 10. 9 -1.0 -1.0 -1 -1 -1 
18624 2070. 99-102 3. NO 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 2070. 84-102 18. MO SW-SW 17 62 21 SL SLUICE IIJX 84-102 1.0 J800. 0 -2.0 32.4 8.8 -1.0 -1.0 -1 -1 -1 

~IC l£IVY Nit£AA.. aKENTRATE IPPM> 

SAMPLE IIJ NA CE CR FE co NI QJ ZN ZN2 AS SE MO A6 A62 SN SB BA LA hf TA w PB BI TH u WT ASSAY 
UBER PPB * g/kg ~IQff 
18622 21 o.sa " S5S 180 4700 10.90 40 120 66 170 0 5 -10 7 -0.5 0 -10 -0. 3 500 262 25 6 110 26 -2 JJ.O 4,5 10 72,20 
18747C -15 0.60 486 230 4300 14.90 70 160 S7 190 0 13 -10 3 -0.5 0 -10 0.8 400 225 27 5 180 22 -2 27.0 3.3 8 43.JO 
18623 49 0,52 421 270 4100 14,60 70 210 67 150 0 15 -10 3 -0.5 0 -10 o. 7 -JOO 210 23 5 240 25 -2 29,0 4,3 10 SO.JO 
18625 -26 0.55 756 310 4000 15. 70 80 180 n 170 0 13 -90 7 -0.5 0 -10 -0.5 -400 409 48 6 630 26 -2 48.0 4.0 9 48,70 

MA6t£TIC l£IVY Nit.EIR. aN:ENTRATE IPPM> 

SAMPLE N60 TI02 CR NI cu ZN SE MO A6 PB WT 
IUIBER " " g/kg 
18622 1.300 2.50 1200 290 74 230 -1 43 1,5 10 1. 7 

BEDROCK Atil.YSIS IPPM> 

SIIIPlE IIJ SB AS BA BR CD CE cs CR co EU If:' IR FE LA LU MO NI RB SN SC SE ASR NA TA TE TB TH SN w u YB ZNR ZR 
UBER PPB " " 1,318624 -7 0.3 5.0 800 o.o 2 52.0 o.o 70 JO 0 -2 -100 4.6 29 0.0 8 140 0 0.00 o.o -10 0 3.00 -1.0 -10 o.o 4.8 -10 240 0 0 0 

BEDROCK Atil.YSIS CPPM> C!WTitUD 

SAMPLE QJ PB ZN AG SNR LI BE CO2 NA MS IL SI02 s CL K CA FEO NIR SR NB IIIJR BAR TAR BI LOI FE* tUl!ER 
18624 45 17 79 0 1.s 0 0 0 o.oo " 3 0 o.oo " o.o " o.oo 0 0 0 o.o " 0 0 0 0 0 0.0 -2 o.oo " 0 

• 
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Appendix 8-58A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20705---------- HEAVY MINERAL CONCENTRATE REPORT 
Drilling Completion Date _2_/_7_/_8_7_____ 

• 

O'.JERBLflDE1' DRILLI!li HANA60£NT Lil1ITED LABOOATOOY SAlfl.E LOO 
LOCATION (see map at right) 

S-T-R NE¼-SE!-J0-62N-21W 
SM'LE ~JSHT <KG.WET> 1.1:IGHT (6AA'1S DRY> AU DESCRIPTIOO a.ASSCounty St. Louis 00. 

11. I. coc CLAST ~TRIXQuadrangle __B_e_a_r_R_1_·v_e_r_7_.~5_______ 
-------= ======== ==--===----

Regional Survey Area __o_r_r________ TABLE +10 TAaE TABLE 11. I. cm:. Ne« t-0, CAI.C SIZE , SIU SD ST CY CCX..00 
SPl IT CHI PS FEED cm: LIGHTS TOTAL MAG HAG V. 6. PPB =~--==---= = HOLE PARAMETERS VIS liR LS OT SD CY 

Surface Elevation __1_29_0_f_t_._______ 

Total Depth __2_1_7_f_t_.__________ 18723 9.7 0.6 9.1 1(16.6 64.8 41.8 31.(i W.8 (l NA p 5(1 5() Iii½ !lA U '{ y B B TILL ., .,.-729 11.5 0.6 10.9 175.5 144.8 )).7 23.4 I• _, (l NA C 50 51) 1{4 NA 'J Y r y B B TILL
Elevation, Top of -730 10.6 0.9 9.7 165.6 121.9 43,7 34.6 9.1 lb26 C 45 :'.5 NA NA U Y y y B B TILLPrecambrian Bedrock __________ -731 8.1 0.4 7.7 144.7 85.0 59.7 46.1 13.6 (; r,,, F' 55 45 NA HA Li Y 'r B B TILL"' -732 11.0 0 ? 10.8 181.3 115.8 o5.5 40 0 15.6 (l NA F' 20 8D N.➔ NA LI y y B GB"' TILLDrilling Method __M_u_d_Ro_t_a_r~y_______ 

-733 :== " "!•!2.6 0.2 12.4 177. 7 122.3 ~..: .., 44.5 l(l, :i 0 NA F' -•.J 65 i,A !If\ u i' '( N B NA TILL 
\'.·Sample Diameter 4.5 inch -734 9.8 o.o 9.8 239,0 i36.b 1c,2. 4 88.5 13.9 (1 NA TR NA t,li', IC'"! NA S H,C Y N B NA s.;_"ID

1,,.-. -:,
Sample Collection -735 12.2 0.1 12. 1 209,3 -0,- 31.1 70.4 1(1, 7 (l NA p 45 55 NA NA S M,C Y N B NA SAND 
Method Slurry: Trough with Dam 18736 8.4 0.4 8.0 200.3 121.5 i8.8 69.2 0.. o ' (, t1M 

,,. p .:5 65 NA NAU'!' NB Nt1 TILL 
18737 4.9 0.0 4,9 156.2 98.6 '57. 6 43,9 13.7 15 

SEE FOLLOWING PAGES sa.J> a.ASSIFICATI~ 
Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log 

VIS IBl£ 6a.D FRCJ1 SWtKI Iii TABLE ANO P~I113 
INFORMATION SUMMARY PUiBER Cf SRAINS 

Library Significant 
Interval Interpre- Samples Subsamples Geochem ABBRA!E) IRR£6ll.M r£LICATE IO( CPLC V.6. 

Feet tat ion Available Tested Samples Sfffl.E I PfHEl ==== ===---=== =-==== tlAS ASSAY 
0-78 Des Moines Lobe Y/N DIMTER THICKNESS T p T p T P TOTAL SNS PPB RENARKS 

Gl. Drift 
78-217 Rainy Lobe F B,C B = Se 13728 N NO VISIBLE GOLD 

-Gl. Drift 
-729 N NO VISIBLE GOLD 

A= -63 microns fraction E Skeletonized Grab Sample H Thin Section 
-jy.) N 250 X 45() 61 CB = Heavy Minerals, Nonmag in Core Box I= (Bedrock or Drift) 

C = Heavy Minerals, Mag F = Interval Cuttings in Bucket Split of "Wholerock" 
1,,;..,D = Sluice Box Composite G = Core Sample 34.b 

BEDROCK -731 N NO VISIKE GOLD 

Principal Rock Type: -732 N NO VISIBLE GOLD 

Thin Section Description: -733 N NO VISIBLE GOLD 

-734 N NO VISIBLE GOLD 

-735 N NO VISl&LE GOLD 

1873-6 N NO VISIBLE GOLD 

18737 y 75 X 75 15 C EST. 7'!. P~RITE 
15 GRAltlS 

43.9 15 AASENOPYRITE 
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FIBJNITi QJIIIARY LIii c&-i0705, d IIITARY 
08-20705£ IN tG MS ltC J[ IN -i3 NICD l[ IN A RR: l -i3 tG MAS MAG •tlfnltC 

"200 "'600 '1 "2S ""6000 "30 "100 "100 "10 "10 "300 "10 '100 ASO "100 ~-~ "100 ~ "2 8RAillsAl Cu Sb Mo 81 Al Cu Ni Sb No Zn Fd Ni Pb No Au Au q/ka g/ka a/kg <FEET> -~ • INDICA LITID.C8V LITID.C8IC DESCAIPTICM AND/OR REMARKS 
I 

Appendix 8-58B. 
IMOINES~1JDES 
I5 -=I 

I 
I ~ ., (0.H,Ol Cl.AV' OXIDIZED! l1k1 lldillnt ■ , I 

I 

I lsb---::::±:::l N/6 inch11 p,1 on top, I 
I11J ~ 
I 
I15 ~ I 
I 

I I 
I 

20 .ll 
§1 

I 

I 

I I 
I 

•~•I I
r.:::.,::, I 

I"=I I 
I 

30 I 
I 

I 
I1 I•':!C" I 
I-1_.l,_t -=I I 
I=I I 
I 
I40 --3 
I 

I(6.0-78.0) CI.AV1 IJ(IXlDIZEDI 11kt lldilllfflt ■, 
I 

N/ ■il~ clay, gr•~ cob at 9 &26t ■l 
I 

I 

.:1C::,._. -3 
=I I 

IEB rttddi color •t I tr•nsi tion to gr•v11ly 
I 

I 

I. Hnd 78-79,50 -1 
:::i I 

I 
I 
I 

55 ==1 

I60 ~ rn-:=EB 
I 

I=I 
I 
If35 -3 II!- I 

I 

I 

=I I 
I70 -=I f .. ""9=t -+ 
I 
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,:;,.-,c:;_...,,.______ -
U'-"-'1.1.8736!1 ~ 

210-~ : 
.-. ... .- =I I 
O:::.J_t,7 I 

IJ.87371 II] 
jpy,. Aspy! 
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l'IASTEil FILE 

SAMPLE OH SAMPLE STD GfORTV LEDAL CClJNTV DRIFT ASSAY GOLD wr (gl WT (g) WT (gl WT (gl WT (gl WI (gl WT i WI i WT i ~£/1\A'iKS 
Appendix 8-58C.

NJMBER NUMBER INTERVAL OESC TVPE FTG GRAINS HIIC FEED +IOFEED NONMAG /1100 -63uM -63FEED -63uM ♦ 10 SAND 

18728 20705 79-89 10. MO NE-SE JO 62 21 SL RL. IWL. 5~0 79-89 o.o 9700.0 -2.0 31. 0 10.8 -1.0 -1.u -1 -1 -1 

18729 20705 89-99 10. MO NE:-6£ 30 62 21 BL RL. SILTY BAND 89-99 o.o 11500.0 -2.0 23.4 7.3 -1.0 -1.0 -1 -1 -1 
-1, 0 -I18730 20705 99-109 10. MO NE-SE JO 62 21 BL RL. GVL. BAND 99-109 1. 0 10600.0 -2.0 34.b 9, I -1.0 -1 -1 

-1.0 -!. 0 -1 -I -118731 20705 109-124 15, MO Nt-SE JO be 21 SL RL. SIL TV SAND 109-124 o.o 8100.0 -2.0 46. I 13.6 
18732 20705 12HJ0,5 6.5 MO N£-6E JO 62 21 SL RL. GVL. B~O 12HJ0,5 o.o 11000.0 -2.0 49.9 15.6 -1. 0 -1.0 -1 -1 -1 

18733 20705 130.5-m 26.5 MO NE:-SE 30 be 21 SL Ill. GVL. SAND 130.5-157 0,0 12600.0 -2.0 44.5 10.9 -1.U -1.0 -1 -I -1 

18734 20705 157-177 20. _MO NE-6£ JO 62 21 SL RL. GVL. BAND 157-177 0.0 9800.0 -2.0 88.5 13.9 -1,0 -1.0 -1 -I -I 

18735 20705 177-197 20. MO Nt-SE JO &2 21 BL Ill. GRAVEL 177-197 o.o 12200.0 -2.0 70,4 10.7 -1.0 -1.0 -I -1 -1 

18736 20705 197-217 20, 0 NE-SE 30 62 21 BL RL. GVL. SAND 197-217 o.o 8400,0 -2.0 &9.2 9.6 -1.0 -1. 0 -1 -1 -1JI! 

18737 20705 79-217 -3,0 MO Nt-Sf 30 62 21 SL SLUICE BOX 79-217 1.0 4900.0 -2.0 43.9 13.7 -1.0 -1. 0 -1 -1 -1 ST(-31·138 

NONMAGNETIC HEAVV MINERAL CONCENTRATE (PPP!l 

SAMPLE AU NA CE CR MN Fi: co NI cu ZN ZN2 AS SE MO A6 AG2 SN SB BA LA HF TA w PB 81 TH u WT ASSAY 
g/kg WEIGHTNUMBER PPB 

18728 180 (l, 39 " 0 380 7400 17,00 70 130 130 170 0 20 50 3 -0. 5 0 -10 0.8 600 398 45 7 B 28 -2 110.u '3. I 3 11. 40 

18729 68 0.27 0 490 11000 20,80 60 120 56 160 0 12 30 3 -0.5 0 -10 o. 7 -1000 lt(fj 54 12 9 38 -2 150.0 .E,.o 2 10.80 
lU, 9(ilil730 1300 0.40 0 JbO 8600 17.80 bO 120 54 160 0 13 -10 4 -0.5 0 -10 0.4 JOO 289 38 6 -5 20 -2 84.0 7.8 J 

18731 -18 0,51 0 260 6800 14.50 50 110 60 160 0 10 -10 3 -0.5 0 -10 0,5 JOO 2E.4 37 " b 21 -2 58.0 6.1 b ll, 70J 

18732 -18 0,47 0 JOO 6700 16.70 f,0 110 66 170 0 15 -20 4 -0.5 0 -11) 0.4 500 330 45 8 8 2':l -c: 86. (j 45.0 5 11.80 

18733 -18 0,27 0 320 !(1000 22. 30 70 130 71 160 0 29 20 12 -0,5 0 -10 0,4 -400 302 34 B f, 28 -2 56.0 ll. 5 4 'Uo 
C

18734 49 0,15 0 190 12000 20,40 50 110 8'3 140 0 33 -10 4 -0.5 0 -If) 0.5 300 l '3 l 2: c.. ., 3it -2 4t,. (1 4.3 '3 le'.. 40 

18735 -14 o. 14 0 180 12000 c:0.40 50 110 76 140 0 17 -;O 3 -0.5 0 -10 O.J 400 180 1'3 4 4 50 -2 50. '; 4.'3 0 11. 3IJ 

18736 170 o. 12 0 18(1 12000 23.30 60 110 120 140 0 26 -10 3 -0.5 () -It) i;. 7 600 182 25 3 -4 48 -2 53.0 4. '3 8 :l.6iJ 

18737 42 0,41 737 330 7500 16.80 60 130 82 170 0 17 -10 4 -0.5 0 -10 -0,4 -300 395 55 12 21 27 -2 100.0 8.9 3 33.60 

/llAGNE,IC HEAVY MINERAL CONCENTHATE (PPM) 

SAMPLE lllGO TI02 CR NI cu ZN SE 1110 AO PB WT 
NUl'18rn " " g/kg 
18730 1,400 4,50 1400 320 36 330 -1 2.1 -o.~ 29 0,9 
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Appendix 8-59A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20801 

Drilling Completion Date 2/11/86 

LOCATION (see map at right) 

S-T-R SE!-SW!-10-62N-20W 

County __S_t_._L_o_u_i_s____________ 

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 S_l_u_r_r~y_:_T_ro_u~g~h_w_i_·t_h_D_a_m__ _____ 

SEE FOLLOWING PAGES 
Sample Types, Intervals, Chemical Data, Gold Grain 

INFORMATION SUMMARY 

Interval Interpre-
Feet tation 

0-50.5 Des Moines Lobe 
Gl. Drift 

50.5-139 Rainy Lobe 
Gl. Drift 

Gold particle micrographs 

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

BEDROCK 

Principal -Rock Type: 

Thin Section Description: 

-- ---- ... - ... -..c---=-..,..-=-~-
--...... _...... ---- .... ....- ...... ----

. -- --=.._---+- -
-'Ir- __ : ........ __..... 

Counts, Graphic Summary Log 

Library 
Samples Subsamples 

Available Tested 

No No 
F B,C 

from Scanning Electron Microscope are 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Significant 
Geochem 
Samples 

B = Au,As,Ag,Sb 
W,Pb,Bi,Se,Cr, 
Fe,Ni,Cu,Sn 
C = Ag,As,Pb,Mo, 
Se,Cu,Ni,Cr 

also available. 

H = Thin Section 
I= (Bedrock or Drift) 

Split of "Wholerock" 
Sample 
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08-20801 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVER!lROO. ~UUH6 l'WWEEHT UNITED LA.tmATCRY 5A.'flE LOO 

srffl.£ IE19ff (KB. WET> 1.£ lGiT I6RAHS OOYl {lLJ DESCRIPTIOO a.ASS
I(). rz-•=--=~-==--===:r.::sr-r :c::s=-:::.:c:::r s:::::-:: -z ::rszswn szn:::srzra-r 

r. coc CLAST MATRIX 
:: "·- •---=i::::::.-~ 

TALU +10 TAfl.E TAil.£ 11.I. C[K, MOl I{), CALC SIZE I S/U SD ST CY CQCfl
SPLIT DIIPS m:D roe LIGHTS TOTAL IVi6 IVi6 Y,6, PPB = 

VIS SR LS OT SD CY 

18605 11.0 5.4 5,6 163.3 162.1 21. 2 16.i 4.5 2 l(•l C 90 lo NA NA u y y ¥ B 8 TILL
-0/, 11.6 o.o 11.6 299.4 254. 7 44, 7 35.6 9.1 6 J160 TR Nil NA NA Ill\ u y ¥ y && TlLL

18606A 16,0 o.o 16,0 404.4 322,1 82,3 68,0 14.3 2 31 TR NA NA NA NA u y y y 6B 68 TILL-07 13.1 0, 1 13.0 344.3 3(12,1 42.2 34.3 7.9 (I NA p 50 5v /IA NA u y· y ¥ GB SB TILL--('8 12.8 o.u 12.8 3.39.1 2B9,7 49.4 37.6 11.8 I) NA TR NA NA t~ NA u y y y 8 & TILL-09 13.7 0.0 13. i tU3,9 151.(1 52.9 39.9 13.0 3 35 TR NA NA NA y yNA u y B B TILL1Bb09A 10,S 0,0 10.5 154. 9 116,4 38.S 29.8 8.7 3 78 TR y yNA NA NA NA u y B B IILL7. 9 o.o-11) 7.9 1i2. 9 139.9 33.0 30.1 2.9 0 I-IA TR NA NA NA HA u y y T & BGN TILL18611 12.8 0,2 12.6 158.8 54.b 104.2 49.2 55.0 7 48 F· 7(l 3(J fiA NA y y .'( B B .TILL 
-12 7,2 1),(1 7.2 198. 1 148,B 49.3 4b.7 2,6 2 TR 

u 
5 N!1 NII NA NA u '( y y BGN &GN llLL18612H 13.0 0.0 13.0 233.b 134.2 99,4 94.5 4.9 11 12'.'i TR18613 NA NA NA till u y y y 6NB 6NB TILL3.3 o.o 3.3 107.8 79.7 28. 1 22.9 5.2 25 228

IB744C 13.3 0,1 13.2" 309.5 262.8 46,7 38.7 8.0 \) HA 6 75 2'5 NA NA u y V N 9 HA TILL 



sa.D a.ASS IFICATI CN Ga.D a.ASS IFICATIIJt CONT. 

VlSUU 6Cl.D mot GWCI!li TA!l..E ~ PIWl 116 tl.K8ER Cf EAAI NS 
VISlll..E 6rul FRIJi SWtkllS TAB!..£ AND P~Itl; 

PUiBER IF mAINS 

S,WU: I PN+ED 
YIN DirftTER Tttl00£SS 
y JI) C18605 50 X 50 

1-.~.,..,75 X 21) C 

5(1 11) (;--06 y ~j l 
l(ll) X 200 29 C 

I,~125 i. .J ~:, C 

150 l 250 ~.8 C 
250 l 250 4o C 

18606R y 75 X 75 15 C 
75 l 125 20 C 

-07 N NO YISl&tE GOLD 

-va H HO VISIEU GOLD 

-ill y 25 A 25 :S C 
,..,SO X 13 C-· 

75 'J. 100 18 C 

ABBAAOCD IRRE:6ll.M 
S:::::.:Zc;:a" -=>I 

pT p T 

2 

OCl.lCATE ~ 
c:=:::::x 1'116 

T P TOTAL 6HS 

I 

1 

., 

.I. It:. 7 

2 
I 

b 35,b 

2 68.0 

3 39,9 

CAL.C Y.6, 
ASSAY 
PPB RBWlKS 

EST. 3Vt. P(RI TE 
21. AA:iENOf'YRl TE 
fHOTi.i F>EFEFU£E ¥I 30 

101 

EST. 35,;hRllt 
ii'. hldT£ 
nmo mEliftl:£ v12:,, 

l lbV 

EST. NI. P¥RITE 
O.Sl ARSDU'YRITE 

31 

EST. 20l PYRITE 

35 

SAlflt.EIPAtfED 
YIN 

18612R y 

y18613 

18744C y 

ABBRADED IRRESLl.AR 
:::;:;;:--===-==-= 

THIO::NESS T p pDIAl'ETER T 

25 X 25 5 C 
25 X so B C 
50 X 50 10 C 
SO l 75 13 C 
75 X 75 15 C 

100 l 125 22 C 
150 X 200 34 C 

25 X 25 5 C 
25 X 50 8 C 
25 X 75 10 C 
25 X 125 15 C 
SO X so 1(1 C 

50 l 75 13 C 2 
75 X 75 15 C 

Ill VISl!l.E Gl.D 

DEJ..ICATE t.OH 
=== t1A6 

T P TOTAL &'1S 

4 4 
3 3 
I 1 
2 2 

1 
I 
1 

13 94.5 

5 7 
2 

3 3 
1 

4 b 
2 5 

25 22.9 

CAI..C Y.6. 
ASSAY 
PPB R81AR!<S 

EST. 60Y. PYRITE 
1(,00 GRAINS ARS810PYRITE 

125 

EST. 40% PYRITE 
l l AAScKJf'YR I TE 
PHOTOMICROGRAPH AYAILAftE 
FILM f(£fEF:£NCE 11~8 

2~& 

EST. boX PYRITE 
300 SRAIHS 

MSE>IPYRITE 

;~: 

.t 

18609R y 25 X 
7S X 

100 X 

75 
7S 

100 

10 C 
15 C 
20 ·c 

1 
1 
1 

EST, !OX PYRITE 
0.2SY. AF;SENCfYRITE 

3 iq,a 78 

-lv ~- NO Y!Sli.tE 60...u ESl. m. hFdT£ 

18611 

-12 

y 

y 

25 X 
25 X 
50 X 
75 X 

25 :( 
50 t 

25 
50 

l{l(I 
m 

25 
50 

5 C 
8 C 

15 C 
2(1 C 

5 C 
10 C 

I 
1 

3 
2 

3 
2 

7 49.i: 

EST. 8•;i'. F'YRITE, CfiYSTALLINE 
5(11) GRAINS /'..li-SEt-!Ci'1RITE <FINEl 
!(11) GRAINS AASENOF'YF:ITE <COW<5El 
f'HOT0,'1JCFiOGfWH AYAlLA&LE 
FILM RHEKEHCE U3o 

48 

EST. b5i'. f·YkllE 

2 4o.i 5 
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----- -----

FIEUNJTE SIJIMARY LCN3 08-20801, IIJD lllTARY 
C IN NJ4 MAS ltlC JC IN -63 MJCg -63 y MAG OB-20801 

"'100 "10 "'10 "'2"S.00 l° ;g l: N Mo /k Appendix 8-598. _____ , 

:::t:::::1-:::::~::::: :::::~::::: :::::~:::::~::::: 
---i-----r-----r-----r-----r-----r-----r-----r-----
--- -----c----- c ----r-----f-----c-----c-----c-----
--- -----L-----L-----L----- -----C-----L-----L-----
---J-----1------~-----~-----~-----~-----~-----~-----
---t-----1------1------r-----r-----r-----r-----r----- -----1------1--------- r---- i------ i------ r----- i---··-- 1------ 1------ 1------ ----- r---------r-----r-----r-----,-----,-----,-----r-----r----- ::::: r::::: ---- --- r ---- ----- ----- -----r ----r-----r-----

---- II..---- L----- L_____ L-----L----- L----- L----- L----- ----- L--------- ~----- 1------ 1------1------ 1------ !-----· I ---- -----1------
----1------ l------1------1------1------1------ I------
---- ----- ----- i------ ----- ----- ----- ~-----

_____ f ____ _
:::: ::::: :::::r:::::t::::: :::::t:::::f::::: • :::: 
______________ [ __ ,___ ! ___________ [ ___________ ---·--- t· ----- L____ _ ----- -----
----1------ L-----L----- L-----L----- L-----L----- ----- ----- L-----1 ----- -----

---,---\--- ---1--- ---
--- ..:::.:..1 
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----- r----- r-- •··-· r-· ····· 1 • I I I 1 I 1 111 I 1 - '1111 -----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----.-----r-----r----- ---
::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: c::::: :::: ::::: :::::. ·::: 

-----~-----~-----~-----~-----i-----~-----1------ ---- 1------ ~---------!------~-----~-----~----- -----~-----~----- --- ~----- r-----
-··- 1------ 1---------- -----~-----~-----t----- -----~-----~--------- ----- ,----- r-----. ----- ----- !------ r----- --- r---·N-1-----

::::~:::::i:::::~:::::L:::::t:::::~:::::~::::: :: t::::: ~::::: 
----1------ !------ ' -----!------ i------ !------ I,.----- - I••·----'·-----

::::~'r::::: ~::::: :::::: L::::: 1-::::: r::::: ~:::::. /~:::: : ---- ---- 1.. _____ r----- c----- ------ ,------ ,-----c----- c----- ------ ,..____ _ 
----. ---- ,_ _____ '--··---1 ---··- L-··--- r----- r-----; -----j --- •.• !----- f· ··----· 

---- ---- L-----, ------ L----- L----- !..----- !,.. _____ l ----- ... _____ :______ ! -----

!llli&t!l~----1----- ~----- ------ ~----- ~----- :------ ~----- .. -----1------ 1------ !------
---- ii----- l------1------1------ !------1------1------ l------ r------ !------ '.'"-----

---- i---·--- r----- ,------ i------ 1------ :------- 1------ 1------ ~----- j·-----

IPY,. ASPYI 

ISLU I CE BOX 52-J.371 !J.86J.3! ~ 

!PY, Aspyj 

12 IRG! 

tl.7 DELI 
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lf!STER FILE 

Appendix B-59C. 
SAMPLE DH SAMPLE STD GFORTY LESll. COONTY DRIFT ASSAY 6IJ..D WT lg) WT lg) WT lg) WT lgJ WTlgl WT lgl WT% WT" WT% REMARKS 
tUIBER NUfllBER INTERVAL DESC TYPE FTS GRAINS HIIC FEED +10FEED NONMA6 MOO --63uM -63FEED -63uJII +10 SAND 

18605 20801 52-62 10. Iii OSE-SW 10 62 20 SL RI... SVL.. SAND 52-62 2.0 11000.0 -2.0 16.7 4.5 -1.0 -1.0 -1 -1 -1 
18605R 20801 • 52-£2 10.0 Ill OSE-SW 10 62 20 SL RL. GVL SAND 0 0 0 0 0 0 0 0 0 0 
18606 20801 62-72 10. MO 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 MO SE-SW 10 62 20 SL RL. SVL. 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. MO SE-SW 10 62 20 SL RI... SVL.. 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. MO SE-SW 10 62 20 SL RL.. SVL SAND 82-92 o.o 12800.0 -2.0 37.6 11.8 -1.0 -1.0 -1 -1 -1 
18608R 
18609 

20801 
20801 

82-92 
92-102 

10.0 ll OSE-SW 10 
10. MO SE-SW 10 

62 20 
62 20 

SL 
SL 

RL.. 
RL.. 

SVL. 
SVL. 

SAND 
SAND 92-102 

0 0 
3.0 13700.0 

0 
-2.0 

0 
39.9 

0 
13.0 

0 
-1.0 

0 
-1.0 

0 
-1 

0 
-1 

0 
-1 

:i 
~>:1 
;) 

18609R 20801 92-102 10.0 MO SE-SW 10 62 20 SL RI... SVL. 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. Ill OSE-SW 10 62 20 SL RL. GVL. SAND 102-112 0.0 7900.0 -2.0 30.1 2.9 -1.0 -1.0 -1 -1 -1 
18611 20801 112-122 10. MO SE-SW 10 62 20 SL RL. 6Vl. 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. fl! 0 SE-SW 10 62 20 SL RL.. SVL. 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 MO SE-SW 10 62 20 SL RL. SVL. 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. MO SE-SW 10 62 20 SL SPECIAL SAMPLE 52-137 0.0 13300.0 -2.0 38. 7 8.0 -1.0 -1.0 -1 -1 -1 RECLEANED +lOM Jl1AT' L 
18613 20801 52-137 as. MO SE-SW 10 62 20 SL SLUICE BOX 52-137 25.0 3300.0 -2.0 22,9 5.2 -1.0 -1.0 -1 -1 -1 

tOflAGNETIC HEAVY MINERAL COICENTRATE IPPMl 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE MO AS A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
ttJMBER PPB " g/kg WEIGHT 
18605 25 o.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 m 630 9400 26.50 220 210 210 120 0 67 -10 6 -0.5 0 -10 2.4 -600 373 51 10 610 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 7 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 6.0 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 

MAGtETIC HEAVY MINERAL CONCENTRATE IPIJIIIJ 

SAMPLE M60 TI02 CR NI cu ZN SE MO A6 PB AS WT 
l'OIBER " " g/kg 
18605 1,300 2.70 2200 580 130 290 1 94 2.0 4 o.o 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 -0.5 14 4,2 0 
18608R 0.530 3.50 1700 160 70 410 -0.1 18 -0.5 12 3.4 0 
18609 1.000 4.00 2100 420 74 370 1 71 3.0 10 o.o 0.9 
18609R 0.510 3.30 2100 150 64 290 0.1 17 -0.5 12 6.1 0.8 
18610 0.760 2.80 2500 240 130 340 0.4 66 -0.5 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-2O8O3 

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 Orr 

HOLE PARAMETERS 

Surface Elevation 1290 ft. 

Total Depth 129 ft. 

Elevation, Top of 
Precambrian Bedrock 1166 ft. 

Drilling Method Mud Rotary
-------L..-------

S ample 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 
Library Significant

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples

0-4 Organic Sediments 
4-90.5 Des Moines Lobe 

Gl. Drift 
90.5-124 Rainy Lobe F B,C B = Au,As,Sb,Pb 

Gl. Drift C = Ag
124-129 Bedrock 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 ''Whole rock" 
D = Sluice Box Composite G = Core Sample 

BEDROCK 

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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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERMDEN DRILLI!li HAHAWENT Lil1ITED LABOOATOOY S,",ifLE Lili 

SAIRE IEl9fl' IK6,h£Tl ~ Iliff 16RAHS DRYl DESCRIPTIOO.«J. .,....,..,a,,10:--,...,==,soaac- aa:.:::r:::::=:.::..::::==::::&!r:r:r:-::::::::z= ~==== ~==""'•--~cz.-::s:r::::::==z=-r•-=::::::a 

11. I. COC CLAST t'ATRIX -----------~ ==-- ------ r,:;;;::::
TABLE tlO TAil.£ TAil£ 11. I. era:. ~ Ill, CAI.C SIZE X S/U SD ST CY Cll.00SfllT CHIPS FEED COC LIGHTS TOTfi. MG HAG V,6. PPB =--= 

VIS fiR LS OT SD cY 

18732 9.9 o.o 9.9 151. 4 JJS.3 36,1 29,1 7.0 0 NA TR t~A NA NA NA u V y y [I-33 19,6 o.o 19. 6 289.4 219,i 69.7 57.1 12.6 
B TILL 

0 NA TR NA NA u y yNA NA V GB GB TILL-34 16.9 o.o 16.9 233.7 166,9 66.8 53.3 13.5 0 NA TR NA NA NA A u y V y 
-~ 13.3 0.0 13,3 259,7 GB 6B TILL216.4 43.3 36.1 i.2 0 NA TR NA NA NA NA u y i' y GB GB TILL-637 3.b o.o 3.6 96.1 65.4 30.7 24,7 6.0 4 50

18749C10.5 o.o 10,5 129. 1 96,6 32.5 29.7 2.8 0 NA TR NA NA y18750C 19.1 o.o 19.1 343.2 270,1 73. 1 58.8 
NA NA s C N B NA SANO14. 3 2 133 TR NA NA WI ~ u y y y 68 6B TILL 

sa.D CUSSIFICATICJf 

YISIIU 6W) F1Dt SWtKihS TABLE~ P~Itfi 
N.tiBER CF SRAIHS 

ABBRAIE> IRRE611.AA DELICATE tOf CALC Y.6.SAlfL£ I PNfED === ==---== l'1A6i:=== ASSAYY/N DIMTER THIOOESS T P T P T P TOTAL SNS P?B RENARKS 

18732 N NO VISIBLE GOLD 

-33 N NO VISIBLE GOLD 

-34 N NO VISIBLE GOLD 

-35 N NO VISIBLE GOLD 

-637 y 25 X 25 S C EST. 10% PYRITE50 X 50 10 C BOO GRAINS50 X 75 13 C 
AASENOPYRITE50 X 100 15 C 

ff I/£) 

4 24.7 50 
y18749C tll VIS UlE 6Cl.D EST. 7'/. PYRITE 

y1B750C 25 X 50 8 C 1 1 EST, !OX PYRITE 
125 X 225 34 C 1 1 

2 58.8 133 
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ATER FILE 

SAMPLE DH SAMPLE STD 6 FMTY LE1R. lllNTY DRIFT ASSAY 60J) WT lg) WT (g) WT (g) WT (g) WT(g> WT (g) WT it WT it WT it REMARKS Appendix a-soc. 
l'Ul!ER tUIER INTEIMl. ~SC TYPE FT6 &RAINS IN: FEED +10FEED NltflA6 1111:i -63uJII -63FEED ~uM +10 SAN) 

18632 20803 91-96 5. M0~32 6220 SL RI.. 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. M D NH6l 32 62 20 SL RL. SILTY SAN> 96-106 o.o 19600.0 -2.0 57,1 12.6 -1.0 -1.0 -1 -1 -1 
Ul634 20803 106-116 10. M0~32 6220 SL RL. SILTY SAND 106-116 o.o 16900.0 -2.0 53.3 13.5 -1.0 -1.0 -1 -1 -1 
18750C 20803 106-116 10. M D NH6l 32 62 20 SL SPECill. SAMPI.E 106-116 2.0 19100,0 -2.0 58.8 14.3 -1.0 -1.0 -1 -1 -1 RECI.EANED +10M MAT' L 
18635 20803 119-124 5. M0~32 6220 SL RL. SILTY SMD 119-124 0.0 13300.0 -2.0 36.1 7.2 -1.0 -1.0 -1 -1 -1 
18636 20803 124-129 5, M D NH6l 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. M0~32 6220 SL SPECill. SAMPLE 91-124 0.0 10500. 0 -2.0 29. 7 2.8 -1.0 -1.0 -1 -1 -1 RECLEAtED +10M MAT' L 
18637 20803 91-129 38. M D NH6l 32 62 20 SL SLUICE BOX 91-129 4.0 3600.0 -2.0 24.7 6.0 -1.0 -1.0 -1 -1 -1 

t«MAGNETIC l£AVY MitERAL CIKENTRATE (PPM) 

SAMPLE ru NA CE CR "' FE co NI cu ZN ZN2 AS SE MO AS A62 SN SB BA LA If' TA w PB BI TH u WT ASSAY 
IUIBER PPB " g/kg IEiliff 
18632 200 0.25 822 820 9700 27,10 240 250 290 140 0 75 -10 4 0.5 0 -10 2.3 700 514 91 6 26 69 2 200.0 19.3 3 21.40 
18633 88 o. 17 S68 750 10000 23.80 200 240 2SO 130 0 63 -20 6 0.5 0 -10 1.4 400 359 53 9 8 123 3 140.0 14.2 3 41. 70 
18634 86 0.15 635 960 10000 25.60 210 240 290 120 0 63 -10 5 -0.5 0 -10 1. 9 600 409 57 11 12 46 2 160.0 15. o 3 39.10 
187SOC 100 0.16 656 1100 9800 29.80 240 210 2SO 150 0 99 -10 5 -0.5 0 -10 1.6 -600 465 72 12 20 66 3 170.0 14.8 3 43.00 
18635 220 0.18 542 970 10000 25.60 200 220 200 120 0 S5 70 4 -0.5 0 -10 1.1 -500 331 42 10 -6 40 2 130.0 11.4 3 26.40 
18749C 3S 0,19 283 600 9300 23.60 180 180 190 120 0 82 -10 3 -0.5 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 60 69 -2 180.0 15.9 7 18.20 

MAGNETIC HEAVY MitEIR CIKENTRATE (PPM) 

SAMPLE 1G) TI02 CR NI cu ZN SE MD AS PB WT 
UBER " " g/kg 
18634 1.200 4.30 2500 180 42 440 -1 4 4.0 10 0.8 

BEDROCK ANll.YSIS CPPN> 

SAMPLE ru SB AS BA BR CD CE cs CR co EU If' IR FE LA LU NO NI RB SN SC SE ASR NA TA TE TB TH SN w u YB ZNR ZR 
tUl!ER PPB 
18636 -7 -0.2 2.0 400 o.o 2 37.0 o.o 130 20 0 3 -100 5.4 " 19 o.o 1 86 0 0,00 o.o -10 0 3.40 " -1.0 -10 0.0 3.9 -10 -2 0.8 0 0 0 

BEDROCK ~YSIS (PPM> ~TIN.ED 

SAMPLE cu PB ZN "' AS SNR LI BE CO2 NA M6 ll. SI02 s Cl K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
IUBER " " " " " 18636 30 14 59 0 1.0 0 0 0 0.00 3 0 o.oo 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 8-61A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20804 

Dr i 11ing Completion Date 2/11/86 

LOCATION (see map at right) 

S-T-R sw¾-SE¾-5-62N-20W 

County St. Louis 

Quadrangle __G_h_e_e_n_N_._W_._7_._5_______ 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surface Elevation 1288 ft. 

Total Depth 92 ft. 

Elevation, Top of 
Precambrian Bedrock 

Drilling Method __M_u_d_R_o_t_a~ry._______ 

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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-64 Des Moines Lobe 
Gl. Drift 

64-92 Rainy Lobe F B,C C = Ag,Ni,Co 
Gl. Drift 

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: 

Thin Section Description: 

' 
,1 I 'i 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

IMRllRDEN MILLl!ll IWWll£MT L!Nll!ll l.AfQ!ATOOY SAlf'lE LIS 

Slft'LE IEllffl IK&,IETI IEl!xiT 16RAl1S DRY) PLI IF.iCJI IPTI111 
Ill. n-a ;;;g~z..::a::a:::::::s::r =-===:m:::a ~ 

N. I. CCH: CLAST t'ATRU 
~=- -= 

TAil.£ +10 TAa.£ TAa.£ lt,I, CCM:, IOl I(), CJ't.C SIZE 1 SIU SD ST C't ta.Cli 
SfUT DIIPS FEED roe LIOOS TOTrt IIA6 IIA6 Y.6, PPS -ws ~ LS OT Sil CY 

liibol 11.3 1.6 9, i 31,7,5 ~'i7,4 71i, I ~.6 ll,5 0 AA C 85 15 1¥1 ~ u ·, t y &!iN ii!iN TILL 
--02 19,4 1.8 17.6 557.B 445.0 112.B 91.6 21.2 0 NA C 90 10 It'.! NA u y y y E<H & TILL 

18602A 8.3 0,6 7.7 200.1 145,2. 54.9 46.0 8.9 4 91 p I,() 40 NA AA u y y y B B TILL 
-03 9.l 0.2 9.1 272.1 222.a 49,3 39.7 9.6 Ii N>I C &5 15 tlA NA u y fl jj TILL' y-04 3.2 0.2 3.0 a2.9 71.3 11.o 9, 7 I. 9 v tlH p 85 15 NA NA u i l i & 6H TILL 

18604R 6,4 o.o 6.4 lbU 133.5 31,3 25.0 b.3 2 48 TR NA NA W\ NA u y y y 68 68 TIU 
-621 2.9 o.o 2,9 126.1 96.4 'l!i.1 'll.7 7.0 28 

1874lC2l.7 0,0 2l.7 407,5 279,7 127,B 100,1 27.7 l 162 m W\ NA NA NA u y y y B B TIU 

&a.JI a.ASSIFICATIIJI 

vmu SlJI F'IOt !IW:INB TABLE ~ PAlfHl«i 
IUIOOI IF liRAINS 

ADBRAIIEI) JRREliU.M IE.ICAT£ to( IXC Y,6. 
6NfL£ I PIH£D ..,.-=a -==a -=--=- l'IA6 ASSAY 

YIN DIMTER THID:1£$ T P T P T P TOTAL &'IS Pf'B R£Wff:S 

IBoOI Y IO VISIBLE 6!X.D EST, 351 Pl'RITE 

--02 'I NO VISllil GCl.D EST. 3vl P1RITE 
I>: AASEoor-1F11TE 

18o02R Y 25 X 50 BC EST. 151 PYRITE 
501,50 10 C 150 GAAIHS 
75 I 100 18 C MSE>O>YRITE
75 I 175 25 C 

4 46.0 91--03 H I() YISlll.E G!l.O 

-<>4 N NO V!Slal: G(l.0 

SO l 10 C EST. 151 PYRITE 
~ l 100 18 C 

18604A Y 50 
O,lI~ITE 

2 25.0 48 

-621 Y 75 X 75 EST. 151 PYRITE 
1000 GRAINS 

I 22.7 28 !VlSOO'YRITE 

1amc Y 25 1 25 :IC £Bl. 50% Pi1UlE
25 I 75 10 C JOO GRAINS

200 I 250 42 C ARSfJO>YRI TE 

3 100.l l1,2 
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MASTER FILE 

SAMPLE 
UIIIER 
18601 
18602 
18602R 
1874JC 
18603 
18604 
18604R 
18621 

DH 
ttNIER 
20804 
20804 
20804 
20804 
20804 
20804 
20804 
20804 

SAMPLE 
INTEIMl. 
&4-74 
74-84 
74-84 
74-92 
84-89 
89-92 
89-92 
&4-92 

STD 6 FORTY LEBAL 
llESC 

10. N OSHE S 62 20 
10. NOsw-sE 5 62 20 
10,0 NO ~SE S 62 20 
18. N Osw-sE 5 62 20 
s. NO ~SE 5 62 20 
J. NOsw-sE S 62 20 
3,0 NO SHE 5 62 20 

28, NO5W-SE 5 62 20 

alJITY DRIFT 
TYPE 

SL RI.. IM.. SAND 
SL IL IM.. SAND 
SL RI.. IM.. SAND 
SL SPECI~ SANPI.E 
SL RI., IM.. SN> 
SL IL IM.. SAND 
SL IL IM.. SAND 
SL SLUICE BOX 

ASSAY 
FT& 
64-74 
74-84 
74-84 
74-92 
84-89 
89-92 
89-92 
&4-92 

&OJ) 11T (g) 11T (g) 11T (g) 11T (g) 11T (g) 11T (g) 11T j 

BRAINS Ill: FEED +lOFEED t«NIAB NA6 -6JuM ~ -6JuN 
o.o 11300.0 -2.0 56.6 13,S -1,0 -1.0 -1 
o.o 19400,0 -2.0 91,6 21.2 -1.0 -1.0 -1 
4.0 8300.0 -2.0 46.0 8.9 -1.0 -1.0 -1 
3.0 23700.0 -2.0 100.1 27. 7 -1.0 -1.0 -1 
o.o 9300.0 -2.0 39. 7 9.6 -1.0 -1.0 -1 
o.o 3200,0 -2.0 9.7 1. 9 -1.0 -1.0 -1 
2.0 &400.0 -2.0 25.0 6.3 -1.0 -1.0 -1 
1.0 2900.0 -2.0 22.7 7.0 -1.0 -1.0 -1 

11T j 

+10 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

11T j 

SAND 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

REMAll<S 

REClBltED +HIN NAT' L 

Appendix 8-61C. 

t«MIA6t£TIC l£AVY Nlt£RAL aKENTRATE (Pi.II 

SANPLE 
IUIIER 
18601 
18602 
1874JC 
18603 
18604 
18604R 
18621 

AU NA 
PPB j 

120 0.46 
22 o.~ 

150 0.33 
-22 0,24 
-9 0.13 
32 0,24 
62 0.53 

CE 

493 
330 
511 
&47 
295 
490 
755 

CR 

690 
470 
630 
460 
180 
470 
910 

~ FE 

4300 JO.JO 
4900 24.10 
6500 30.40 
noo 24.20 
6600 10.10 
9100 21. 10 
6300 27.80 

co 

280 
220 
250 
170 
70 

170 
220 

NI 

260 
240 
230 
190 
210 
220 
410 

QJ 

510 
560 
470 
270 
630 
280 
390 

ZN 

160 
140 
140 
120 
140 
150 
150 

ZN2 

0 
0 
0 
0 
0 
0 
0 

AS 

61 
53 
52 
36 
11 
42 
39 

SE 

-10 
20 

-10 
-60 
-10 
-10 
-10 

Kl A6 

6 -o.s 
5 -0.5 
5 -0.5 
4 1.0 
6 0.5 
6 -o.s 
6 -0.5 

A62 

0 
0 
0 
0 
0 
0 
0 

SN 

-10 
-10 
-10 
-10 
-10 
-10 
-10 

SB 

1.1 
1.3 
1.0 
0.9 
0.4 
1.8 
1. 7 

BA 

2000 
1600 
1600 
800 
400 
600 

1500 

LA 

281 
192 
340 
393 
174 
341 
561 

~ 

42 
26 
48 
55 
29 
59 

120 

TA 

-3 
-2 
4 
8 
6 
7 

10 

w 

21 
41 

"67 
75 

320 
120 

PB 

52 
58 
46 
60 
39 
86 

101 

BI 

4 
4 
3 
2 
2 
2 
3 

TH 

85.0 
&4,0 

120.0 
150.0 
65.0 

120.0 
190.0 

u 

12.5 
6.9 

14.4 
14.9 
7.8 

10,3 
19.2 

11T ASSAY 
g/kg WEIM 

5 34.50 
S 68. 70 
4 73. 70 
4 29.30 
3 10.60 
4 18. 70 
8 16.90 

NAIKTIC .SWV Nit£RAL CIKENTRATE <PPNJ 

SAMILE 
tUIIER 
18603 

ltiO 
j 

0,810 

TI02 
j 

3.80 

CR 

1300 

NI 

230 

QJ 

73 

ZN SE 

340 -1 

I«) 

19 

A6 PB 

3.0 16 

11T 
g/kg 
1.0 
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Appendix 8-62A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-2O9O1 

Drilling Completion Date 12/19/86 

LOCATION (see map at right) 

S-T-R SE:-NE!-14-63N-2OW 

County St. Louis 

Quadrangle Gheen 7.5 

Regional Survey Area __O_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1335 ft. 

Total Depth 65 ft. 

Elevation, Top of 
Precambrian Bedrock 1275 ft. 

Drilling Method Mud Rotary 
--------..a..-------

S ample 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 

0-47.5 Des Moines Lobe 
Gl. Drift 

47 .5-60 Rainy Lobe 
Gl. Drift 

60-65 Bedrock 

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

BEDROCK 

Library 
Samples Subsamples 

Available Tested 

F B,C 

F I 

E = Skeletonized Grab Sample 
in Core Box 

Significant 
Geochem 
Samples 

B Cu,Ba,Bi 
C = Ag,Ni,Mo 

H = Thin Section 
I (Bedrock or Drift) 

F = Interval Cuttings in Bucket Split of "Wholerock" 
G = Core Sample 

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% dissem. 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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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

O\IERBlllOEN DRILLI!fi ~ UNITED 

5MllE IEI6HT <KB.WETl ~ IGI-IT (fiRAl1S DRYl AU 
I(), IQ"1I' FT'":J:::I =--=-===;..:::::.;:::~:::::sc--rr== a:::=.=:::c::::i 

11. I. CIX 
------

TAa.E +10 TAlU TAElE 11. I. CIN:, Nru 00. CALC 
Sf'l.lT OiIPS FEED CIX LIGHTS TOTri. l'1A6 l1A6 1/,6. PPB 

18638 11. 9 (}. I) 1I. 9 

18b3eR 9.7 0.0 9.7 
-~9 6.1 o.o b. I 

18639R 5.4 0.0 5.4 
-641 5.0 !). 0 5.0 

18751C 0,4 o.o 0.4 

liClll a.ASSIFICATI 0. 

LABOOATOOY SAtfll.E LOO 

DESCRIPTiru 
s::-= --i::==::a:-::r=::r ==r-:zs :::::r:zr:, 

CLAST ~TRIX 
--------- =--· 
SIZE I 5/U SD ST CY ca.oo 

= 
VIS GR LS OT SD CY 

Cl.ASS 
rrczr-:res 

167.2 129.0 38.2 3•).5 7.7 0 NA TR NA NA NA A u y y y BB GB TILL 
155.0 121.6 33.4 25.6 7.8 1 1424 TR NA NA NA NA u y y y B B TILL 
76.3 62.4 13.9 8.7 5.2 1 172 TR NA NA NA t-lA u y y y BB GB TILL 

125.5 102.1 23.4 18.4 5.0 1 157 TR NA t¥l NA NA u y y y B B Tili 
120.8 100. 7 20.1 15.7 4.4 2 24 
53.2 52,0 1.2 

VISIBLE 6CUl FRtJ1 SWIKil6 TABlE 1WD PIW4It«i 

!Wft.EIPAIIED 

18638 

18638R 

Y/N 

N 

N 

DIMTER 

NO VISIBLE G

200 X 400 

lHIOOESS 

OLD 

54 C 

-39 N 75 X 125 20 C 

18659R y 100 X 150 25 C 

-641 y 50 X so 10 C 

18751C N NJ VISII.tE 60Ul 

0,9 0.3 0 NA TR NA NA NA NA s 11 y N B NA SANO 

tUBE'R CF 6RAIHS 

ABBRADED IRRE6Ll.AR IE.ICATE KlN 
~== ==---== === t1A6 

T p T p T P TOTri. Ei1S 

CAI.C V.6, 
ASSAY 
PPB REMARKS 

l 

2 

2 

25.b 

8.7 

18.4 

15.7 

1424 

PHOTO REFERENCE U.30 

172 

EST. 5X PYRITE 
150 SAAINS 

157 ARSEHPYRITE 

EST. 2oz PYRITE 
1% ARSENOPYRITE 

24 <FINE! 
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FIEIJHJTE UNARY LOO 08-20901, fl.II) ROTARY 
OB-20901C IN tOUAB llC JC IN -63 MlCD JC IN IIA8 FAtC J -63 tG IIA8 MAB ..C 

"100u "100 "10 "10 "300 "10 ASOO ASO "100 MJ_A :ti ~ A£ IILAS l ~ A~ C Hi 8 No Zn Fd Ni Pt1 No ~ •~ /k (FEET1 I l I T 115 LITIG.OOY Ll1l0.08IC DESCRIPTICNI AND/OR REMARKS I Appendix 8-62B. 
~DES M INES~ 
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c----- c·----c-----c-----,-----c----- c-----c----- c·---- c----- c----- c----- c·--- c ---- c----- c-----c----- c·---- c----- c-----, ::i 1 
• -----L-----L-----L-----l------L-----L-----~-----L-----L-----L-----L-----L-----L-----~-----L-----L-----L-----L-----L-----1 ~ I 
1------ r-----~-----r----- t-----1------r-----r-----r-----t-----t-----r----- r-----r-----r-----t-----t-·--- r-----r·---- r----- zo ~ 1
~-----►----- ►----- ►----- ►-----~----- ►-----►-----►----- ►-----~----- ►-----►-----►-----~-----►-----~-----~-----► -----~-----! ~ I ------ i------- i------ i------ r----- i------ i------ i------ r----- r----- r----- t----- i------ r----- t----- r----- r----- t----- r------i------1 7 (0,0-45, Ol CLAY! LNlXIDIZEDJ lik1 Hdi•nh I 
·----- r-----r----- r-----r----- r-----r-----r----- r-----,-----r----- r----- r----- r----- r----- r----- r----- r·---- r----- r-----1 -, w/1ilt'l c:l•Yf oxidation d1~h not obllrvt111 1 
_-----[-----, -----1 ----- r-----[_____ (_____ -----· ·1 ----c·---- r----- r----- I ---- I . --- r----- r----- ------ r-·---c----- r----- I 25 ____:! 37-47,:1 c:l1y ii v 10ft. ! 
------ ----' ,. _____ f.. _____ [ _____ ----- _____ l _____ L----- ----- L----- !.----- L----- L----- t, _____ i: _____ l _____ [:_____ L-----L-----1 -:J 1 

------1------1------L-----~-----l------l------l------l------L-----1------L-----1------L-----l------1------1------1------1------1------1 ~ I 
------ 1------ 1------ 1------ 1------ 1------ 1------ 1------ 1------1------1------ ~-----1------ ~-----1------ ~-----1------ ~-----1------1------1 -I I 
·-----►-----►----- ► -----1------ ►-----►----- ►----- ►----- ►----- ►-----► -----~-----t-----~-----~-----~----- ►-----► -----~-----I ~ I• :.:lO -1 : ·-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r----- -, 1 
:::=:: [:=::[::::[::::[:::: [==== [==== [==== [==== [=:::[::::E::=: [::=: [:::= E==== E::=: ===== [::== [==== [==== j--1 ! 
------ -----' ----- !------ -----1------ ----- ----- ----- ----- ----- -----1------1------ -----1------ ~----- ~-----!------. -----

85 ! 
::::::~:::::~:::::~:::::t:::::~:::::~:::::~:::::~:::::t::::: ► :::::~:::::~:::::t:::::~:::::~:::::~:::::~:::::~:::::t::::: ~ ! 
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iRECLEA NED 5 8- 6 .t.j i.1.875.1.Q ~ 

!SLUICE BOX 48--~ 

(!5,, A!.'> '1P~] 
i~L I RGi 
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MASTER FILE 

~PLE DH ~PLE STD 6 FORTY LESAL cwm DRIFT ASSAY 6Cl.D WT <gl WT (gl WT (gl WT (gl WT(gl WT (gl WT% WT % WT% REMARKS Appendix 8-62C. 
NJMBER PUMBER INTERVAt. DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMA6 ~ ""b3uJII -63FEED ""b3ufll +10 SAND 
18638 20901 48-58 10. MO SE-NE 14 63 20 SL RL. MED. TO C. SAND 48-58 0.0 11900.0 -2.0 30.S 1.1 -1.0 -1.0 -1 -1 -1 
18638R 20901 48-58 10.0 Iii OSE-NE 14 63 20 SL RI... IED. 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. Iii OSE-NE 14 63 20 SL RI.., MED. TO C. SAND 58-61 1.0 6100.0 -2.0 8.7 S.2 -1.0 -1.0 -1 -1 -1 
18639R 20901 58-61 3.0 MO SE-tE 14 63 20 SL RL. IIIED. TO C. ~ S8-61 1.0 S400.0 -2.0 18.4 s.o -1.0 -1. 0 -1 -1 -1 
187S1C 20901 58-61 3. Iii OSE-NE 14 63 20 SL SPECIAt. SAMPLE 58-61 o.o 400.0 -2.0 0.9 0,3 -1.0 -1.0 -1 -1 -1 RECLEANED +10fll MAT'L 
18640 20901 61-6S 4. 14 0 SE-#£ 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. MO SE-NE 14 63 20 SL SLUICE BOX 48-65 2.0 S000.0 -2.0 1S.7 4,4 -1.0 -1.0 -1 -1 -1 

t(Jtf!AGNETIC HBWY MINERAL C()t,[ENTRATE IPPMl 

~PLE AU NA CE CR IIIN FE co NI cu ZN ZN2 AS SE JIIO AS A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NJIBER PPB " g/kg WEISHT 
19638 54 0.19 817 320 8600 30.40 280 280 430 180 0 23 -10 6 -o.s 0 -10 0.8 2000 54S 76 9 38 52 3 190.0 21. 9 3 22.10 
18639 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 16.80 
18639R -23 0.30 499 270 8700 22.20 200 230 180 110 0 13 -10 s -o.s 0 23 0.7 700 360 64 7 6S 99 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 8. 1 2 0.85 
18641 -31 0.36 949 370 8200 28.70 350 500 380 140 0 28 -30 8 -0.5 0 -10 -0.8 800 714 140 10 100 109 3 240.0 30.6 3 11.30 

~IC HEAVY IIII~RAL CO~ENTRATE (PPflll 

SAMPLE MSO TI02 CR NI cu ZN SE MO A6 PB AS WT 
l'tJIIIBER " " g/kg 
18638 0.380 2.70 2200 220 66 350 0.1 12 -o.s 8 2,S 0.8 
18639 0,880 3.20 1500 560 92 310 -1 98 3.0 10 o.o 0.9 
18639R 0.530 3.20 1400 190 61 290 -0.1 23 -0.S 14 2.1 0.9 

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 VB ZNR ZR 
l'tJIIIBER PPB " " 18640 -7 -0,2 2.0 800 o.o 2 40.0 o.o 100 20 0 3 -100 4.0 2S 0.0 2 71 0 0.00 o.o -10 0 3.70 -1.0 -10 0.0 S.4 -10 -2 1.3 0 0 0 

BEDROCK ANALYSIS (PPMl COOirilD 

~PLE (lJ PB ZN MN A6 SNR LI BE CO2 NA 1116 Al SI02 s CL K CA FED NIR SR NB MOR BAR TAR B! LOI FE 
NJIIIBER " " " " "18640 37 17 7S 0 1. S 0 0 0 0.00 4 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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__ __________ ____ 

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

FlEUM>TE SLIIIARV LIE Cl-20603, U IIJTAAY 

[ IN tO lllA8 lfC ][ IN -&3 MICD lC IN NAB FIR: l -&3 Q MAG MAG 

...200 "SOC AS "25 "6000 "30 "100 "100 "10 "10 AJOO "10 "SOO AS() ...100 ~- ~ ...100 ~ "2 stfiu
(FEET> IL Al_ Leu_[_ Sb_ L Mo _t_ 8a__ [__Al _L_eu _ L Ni_ L_ Sb L Mo _L Zn _c_ F~_r__Ni _c__Pb _1 . Mo_ c__ Au L_ Au ta/ka_la/kg_ Lgl!L,1 

~----- L----- L----- ~-----l-----l-----l..---· - L----- '------ '------ l----- '------ '------ ~----- L----- L----- L----- ----- L----- l----- 3----- L----- L----- -----L-----L-----L-----t-----~-----L-----~-----~-----~----- -----L-----1..-----L----- -----~-----L-----1 
----- ~----- ~----- ----- ~----- ~----- ~----- ----- ----- ~----- ----- ----- ----- ----- ~-----i----- ~-----i----- ----- ~-----

135-:jr-----1-----t-----1-----t-----t-----t-----t-----~-----1-----1-----1-----l-----tr-----l-----;-----1----- ----·jt-----rt·----1 
c----- -----t----- -----f-----f-----t-----t-----t----- :----- c_____ ----- t-----L____ t _____ L____ r-----Lu__ t_ ____ 1--·---- J 

·1 .::in ... ,._. -IL-~--- L-----L----- L-----L-----L----- L-----L-----L----- L----- ► -----L-----L-----L----- L----- ►-----►----- L----- L----- L-----, 
~:::::~:::::~:::::~:::::~:::::~:::::t:::::t:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::~:::::,' 
t----- t----- i------ ,------ i------ i------F----- r----- i------ i------ i------i------i------t----- i------ i------ t----- i------ i------ i------ .....- ~ 

..I. "'it:,--, 

f----- ------ c----- c-----c-----c-----c-----c-----r-----f----- c----- c----- [-----c----- c-----, ·----c----- c----- c----- c-----,
:::::t:::::L:::::L:::::L:::::L:::::L:::::,::::: ::::: :::::c:::::L:::::c:::::L:::::1.-:::::c:::::L:::::L:::::L:::::L:::::1 
----- L----- 1------ L-----L-----1------1------1------ ----- ----- l------ l------1------ i------ L-----1------1------ 1------ 1------1------ ! 1MJ 

1------1------ ~-----1------1------1------1------1------ i------- t------ 1------ 1------ !"----- 1------- 1------ 1------1------1------1------ 1------1 - - - ....,
i------ i------ r----- r----- r----- r----- i------ i------ i------ r----- i------ i------i------t----- i------ i------ i------ r------ i------ r-----1 -Jr----- r----- r----- r-----r-----r----- r-----r----- r----- r----- r----- r----- r----- r----- r----- ,----- ,----- r-----i------ ,-----, 1·----- I -----r----- r ·----, _,____ r-----r----- r----- r----- ,------ r-----c-----r-----1 ·---- r----- ,·---- c----- r----- r----- r-----1 -1 cc- _:i 

7 

L-----L-----~-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----L-----1 :i.1.•.NI ----- l------1------ t------ ~-----l------ l------1------1------1------1------1------1-- ----1------ L-----1------1------ ~-----1------1------1
!------1------1------ 1------1------ 1------1------1------ l------1------ i------ l------1------1------1------ 1------1------1------1------ 1------ i -I 
1------1------i-------i-------i-------i-------i-------1------1------1------1------1------1------1------1------1------r-----1------1------1------1 

1E;O-i
,::::: r:: :: r::::: c:::: c:::: r::::: ~::::: • :::::r::::: r::::: r::::: r::::: i-::::: t::::: t::::: r::::: c:::: t::::: r::::: c::::: i j'L---··- [ _____ l-----1 ----- [ ,___ L----·· ! ---- -·---- L----- L----- i --··-- L------i-----L·---- 1 ·--·-·- 1. [ _____ L----·- L ... 1 

•Is 
Ir:lCATOf.s LITI0.08Y LITI0.08IC DESCAIPTICM N/OR REMARKS 

rm I
I I(IJt.o-t4J.O> SILTY cuwi llllllDIZED1 l1k1 l 

Hdi•nt, gray; v 10ft1 lilt incl"IIIH I~ N/d1pth1 v , ... ptbl. I 
II 

f - ~ <11tJ. 0-146. 01 •sii:TV CLAY1 lNliiiiizen, -! 
t: I .,,nlllll"OUI 11 clash. I 

l~~±J I
!±:-~+..,..:. ;-1---------------- : 
tt::;;;t+j:g:;±-;:;::J !146. 0-161. Ol CLAYEY SILT1 lHlXI0IZED; gray I 
tj::+±+~±+:J w/cla1t1 of 1,1ar1nit1 &grttn1tone clasts; 11li-:i!r.-~:::::+:l ptb 01" cob at 59 &161. 1 , E+~+~+Et3 i 

i t:::=:=:=:::1 I 

l 81£tft;$a --- iI l ~ -1 <i&l.H&s.O>SiLTY-CLAYi-UNOXIDIZED; N/li----1 
-----1------ ----- !------L-----1------1------ -----1------1..----- L_____ 1------ 1 -----1------ 1------ l----- ----- ,.. _____ L-----.1 -----1 _J lR·"" I ......._. I cl11ts; no u1pl1 tak1n. ! 

I ' . nJt.I 1!:i5 I IHI i .-1
l------ ----- i------ t------1------ ~----- !------ !------ !------ !------ ~----- f------ ~----- ~----- ~-----
1----- ----- i------1------ 1------ j------ i------ 1------1------ 1------1------1------ ----- j------ j------i------- ----- r----·-r----· r ---- i------ i------ r----- i ----- ------ ( ·---- i--·---- ----- r----- r----- ~ !~~j~g~~~fl-------------- -- ---!r----- ----- r-----· 1 ---- r----- r----- i------ r----- r----- ~----- i ----- r----- ----- r-----1 ----·- .1 .,.,-, ,._.___.,,...: - 1:;;;::;~:~;;:::;;:1 <165.0-189.0l GRAVELLY SAND; UNOXIQIZED; : 

.1. 11- 1"\l.. 8 6 42 Ii 101 1.,:,-<:,..,:,..,5.1 RAINY LOBE! boulder 165-167; 11nd 11 ,
I - -,;,..,;,-<;,..,;:·! 1gr-cgr1 H 165-176 ha1 1ubing vf P@bs in I::::: t::::: t::::: ~::::: ::::: t::::: t::::: t::::: t::::: 1.-:::::L::::: ::::: t::::: t::::: -1 I ::=:::::::::=:),:::I +IOM1 11 176-186 +10M h11 1115ang vf-fint I 

-- ,--f------~----- ~----- ----- ~----- ~----- ~----- /------ ----- ----- ----- ~----- ~----- 1 ...,,.... -I 1 ~5-~:~;,5.;5.1 Dlbl; 11 186-193' +10M hll 1ubing vf ptbl in I 
• i t,--l <;;:..:;,••?•?l HOM; A 165-186, appro,c 20 wtj +lOM. I 

-1----1----1i-----r----- 7c----- :J l 
·1 i:'.!11.....-...,,_.,,..-,,,-::,-,I ...-. 

j------ ----f----- -----1----- ~-----L-----1------ L-----1------ ~----- ~----- - ----- ~-----1------ ......_.._. 1.1. 8 6 43 I!~ 
~----- , ---- ----- -----t·----1------r-----1------- ~----- ~-----1------1------ - ----- ~----- 1------- I 
l ----- ---- ----- ----- -----~-----~-----~-----i------1------~-----~----- -iii!--- - -----~-----~---·-- -inc =l I r . 1 , . i:...,-t 1

:1:::::I::::~:::::1-----1----(_____ t_____ t_ ____ L _____ t _____ _____ L ____ _____ t _____ t_____ I____ L t L----- !.----- { -Il==-1:-:= ----- ----- ----f-----:---··--1------r----- ~----- r----- r-----r-----r-----1------, ----- ~-----1------ ·1 9n-oc,s 6 441!~ ~4------·----------1 
t-----,·---- ----- -----a----1------1------1------1------ l------ 1------ :------1------1------ !------ t----- t----- 1------ - - - -, I I ~< ::<1 <189. 0-193.0l BEDROCK; IKERTAIN; bedrock :
1----- • ---- ----- t-----r----- i------F-----i------r----- i------ r----- i----- 1------1 ·----f.----- t----- i------ r----- -i I I:,-:: :,-:: 1 not ~llecttd Hparat,ly froa ov1rb11rdll'I; :
i ----- ---- ----- f----- ---- r----- -----r------r-----r------ ~----- r----- r----- ! ·---- ----- r-----r----- r----- . "1-;,------1,----.1------;1 suple collection trror, not drilling -oolN. Ir----- r------ 1--·--- r--------- r----- ---------- r----------r---·-- · ----- r-·----r ·---- ·----, ---- r----·· 1 ---- 1 -----, ·-----, 1•=tC'__J I I 1 ,.. I 

·-·-· -----·-----------1 
tRECLEA NED .1. 7 6- .1. 8 6 ! 1.1. 8 7 5 2 Cl L!J 

IPYI 
1_.1._8_7_5_5_C_,l iTl!RECLEA NED .1. 6 '5 - .1. 7 6 .1.86-.1.93!I' 

!SLUICE BOX .1.65-.1.93! l.1. 8 6 45 I (ID 

t.1. DELI 

1.1. I :RGI 
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INTER FILE 

9AIIU 1)4 9AIIU IT D 8 FtllTY L£JR. IIDTY DRIFT ASSAY fll.Il WT lgl WT lgl WT lgl WT lgl WTlgl WT lgl WT I WT I WT i REMARl<S 
!IND 
18'4l 
18'4.l 
117'52C 
18644 
117S'5t 
11645 

!IND 
eo61.\l 
20603 
20603 
eo6c)J 

20603 
20603 

INTINl. 
165-176 
176-116 
176-116 
116-113 
165-193 
165-113 

1B: 
11. N OSE-SW l2 6l 21 
10. NO!I-SW 32 6l 21 
10. NO !I-SW l2 6l 21 
7. N O!I-SW 32 6l 21 

--2.0 NOSE-SW l2 6l 21 
a. NO !I-SW 32 6l 21 

a. 
SL 
a. 
SL 
SL 
SL 

TYPE 
fl.. SYL. SAND 
fl.. SYL. 8'N> 
SPECUl. SAMPLE 
ll.. SYL. SAND 
SPECiil. SAIRE 
SLUICE OOX 

FTB 
165-17S 
17S-186 
17S-186 
186-193 
165-193 
165-193 

BRAINS He FEED +lOFEED IOIIA6 
0.0 11300.0 -2.0 153. 7 
0.0 9800.0 -2.0 165.1 
1.0 1:5400.0 -2.0 1ss.1 
0.0 9600.0 -2.0 115.5 
1. 0 10200. 0 -2.0 208.9 
3.0 4700.0 -2. 0 101.8 

MIW3 -63uM -f.3fEED ~ 
24.9 -1.0 -1.0 -1 
27.8 -1.0 -1.0 -1 
a.9 -1.0 -1.0 -1 
44.2 -1.0 -1.0 -1 
27. 7 -1.0 -1.0 -1 
28.2 -1.0 -1. 0 -1 

+10 
-1 
-1 
-1 
-1 
-1 
-1 

SAN) 

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

AE!l.BIEl +11»1 MAT' L 

Sia165-17S & 186-193 

Appendix 8-54C. 

POtlAGNETIC l£AYY NINEIR. CCN:ENTRATE IPPMl 

SAIIU 
IUllER 
18'4.2 
11&43 
117'52C 
18644 
1175S: 
11645 

IIJ 
PPB 
-12 
-14 
--20 
-1, 

47 
-33 

NI 
j 

0.65 
0.63 
0. 70 
0.60 
0. 78 
0. 78 

CE 

384 
432 
504 

0 
523 
873 

CR 

160 
130 
180 
170 
180 
270 

Ill FE 

JOO() 8.20 
4100 9. 70 
4400 11.60 
3500 10.50 
3400 12.70 
3500 14.20 

co 

50 
60 
60 
70 
60 
90 

NI 

110 
110 
110 
110 
94 

150 

Ill 

120 
110 
130 
93 
72 

150 

ZN 

150 
150 
180 
170 
160 
14-0 

ZN2 

0 
0 
0 
0 
0 
0 

AS 

3 
3 
4 
4 
7 

10 

SE 

-10 
-10 
-10 
-10 
-10 
-20 

Ill A6 

1 --0. 5 
2 --0,S 
2 --0.5 
1 --0. 5 
2 --0.5 
7 --0. 5 

A62 

0 
0 
0 
0 
0 
0 

SN SB 

-10 --0.2 
-10 --0. 2 
-10 --0. S 
-10 --0.3 
-10 0.8 
-10 0.7 

BA 

400 
300 
200 

1100 
600 
500 

IA 

193 
222 
a4 
21, 
2'8 
430 

If' 

21 
21 
28 
24 
JO 
51 

TA 

3 
2 
4 
4 
2 

-3 

w 

s 
7 

-14 
8 

-10 
55 

PB 

20 
23 
18 
20 
17 
25 

BI 

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

TH 

17.0 
18.0 
18.0 
27.0 
21.0 
43.0 

u 

4.2 
4.4 

-2.9 
4.3 
4.S 

10., 

WT ASSAY 
g/kg IEI9-IT 

14 112. 00 
17 121.00 
11 117.00 
12 13. 20 
20 150.00 
22 75.50 

IRilETIC IEAYY NINEIR. CKENTRATE (Pi-.) 

9AIIU 
UllER 
18"3 

Ill) 
j 

2.000 

Tlll2 
j 

1,JO 

CR 

1200 

NI 

420 

Ill 

110 

ZN 

160 

SE 

-1 

Ill AG 

68 --0. 5 

PB 

' 
WT 

g/kg 
2.8 
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Appendix 8-SSA. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number 08-20604 

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_t_a_ry_______ 

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 

Library 
Samples 

Available 
Subsamples 

Tested 

Significant 
Geochem 
Samples 

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

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

H = Thin Section 
I= (Bedrock or Drift) 

Split of "Wholerock" 
Sample ' 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

• 

No samples obtained for heavy mineral .. 
concentration. 
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Appendix 8-56A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20702 

Drilling Completion Date 12/18/86 

LOCATION (see map at right) 

S-T-R SW¾-SW¼-26-62N-21W 

County St. Louis 

Quadrangle Meadowbrook 7.5 

Regional Survey Area __o_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1290 ft. 

Total Depth _.;;.l.;;.3~3_f~t;....;...__________ 

Elevation, Top of 
Precambrian Bedrock -~,;..._,,,;;..;:__..;.._1162.5 ft. ____ 
Drilling Method _M_u_d_R_o_t_a_r~y_______ 

Sample 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 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-96 Des Moines Lobe 
Cl. Drift 

96-127.5 Rainy Lobe F B,C C = Ag,Ni,Cu 
Gl. Drift 

127.5-133 Bedrock 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: Uncertain 

Thin Section Description: #18630 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPEND IX) 

O'v'ERBl.fHlEN DRILLl!ti ~ Ll111TED l.ABffiAT~Y !Wfl.E LOO 

Stffl..E IEI&rr <KS,WETI IUGff (fiRAHS OOYI 00 DESCRIPTICW a.ASS 
a:rw ■ ggg- arzs..;:;:.::::.=:;;,::._-c::.:z:::=arr::e:rKl. ~::.=i:::i c:::::-= r==,;n,:,:p -zssrz:ra 

11. I. COC CLAST ------HATRIX -- -- ---=--= =--- = =------..
TA!l.E +10 TA!l.E TA!l..E 11. I. coc. t{],NOi CAI.C SIZE X s,u so ST CY ca.,~
SPLIT OHPS FEED CCU: LIGHTS TOTri. l'iA6 MS Y,6. PPB = 

V/S 6R LS OT so C'( 

18626 5.8 0.3 S.5 246.1 220.5 25.6 2L.6 3.0 (, b(INA f 40 NA N~ u '( t y B TILL1Bo26R 4.4 0.3 4.1 174.l, 145.0 29.6 25.B 3,8 p B
0 NA 75 25 NA NA u y y y ~B BNB TILL 

-27 15.0 0.4 14.6 290.i 224.3 o6.4 53.6 12.8 0 NA 20 8•J NA u '( y [I. ~. C NA r GB TILLU-28 13.3 ,.: 13. 1 26b,(1 197.3 68. 7 52,9 15.8 3 188 F' b(/ 40 NA NA u y '( y B GB TILL18628R 10.7 o.o 10.7 214.9 139.4 75.5 58.7 16.8 0 NA TR u y y yNA NA NA NA 68 6B TILL 
-29 10,3 o.o 10.3 242,9 181.0 61.9 46.3 15.6 0 NA TR NA NA NA NA u 'f 'f y & GB TILL-631 3.0 0.0 3.0 96.3 6.3.2 33.1 25.9 7.2 2 2 

18748C 19.1 o.o 19. 1 J76.5 340,1 36.4 11.5 24.9 0 NA TR NA NA NA yNA s C N 6B NA SAAD 

6a.D a.ASSIFICATI~ 

VISIIU IW> FRO! SWIKI!ti TABLE "4D PIW4Ih6 
~ CF SAAINS 

ABBRADED IRRESll.M DEi.. ICATE t04 CPLC V.6, 
SAf9I..£ I PAff£0 ==""' ==--=a c:== HAS ASSAY 

Y/H DIM'.TER THl00£SS T P T P T P TOTAL SNS PPB RaWll<S 
18626 N NO VISIBLE GOLD 

18626R N NJ VISlll.E fnD 

N NO VISIBLE t:iOI..O 

-28 Y l(M) X 125 22 C EST. 17. PYRITE 
100 X 150 25 C 25-0 GRAINS 
JOO X 200 ·;,-9 C ARSEOOPYRITE 

PHOTO F:EFERENCE 1129 
3 52.9 .188 

18628R N NO VISIBLE [lll) 

-29 N NO VlS!EtE GOLD 

-631 Y 25 X 25 5 C 2 
_______ EST. SI PYRITE 

2 25.9 2 0,5'! ARSEtfPYRITE 
<Fil£l 

1B748C N l(J VISill.E ED..D 

2 



BLANK PAGE 

232 



'895-8 x1pueddv 

ioLoi-so 
AHij~OH anw '20L0?-80 807 AHHwwns 3LON073I~ 



---

i .,, ____ ~----- ~----- ~----- ~----- ~----- ~----- ~----- ----- ~----- ~----- ----- ~----- ~----- ~----- ~----- ~----- ~----- ~----- ~-----
r----- ~-----~----- r----- ~----- r----- r-----~----- -----r-----~----- -----~-----~-----~-----~-----~-----~-----~-----~-----
----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----1------ ----- r----- r----- -----r----- r-----

95 

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

----- 1------ 1------ ----- ----- ---------- r----- r----- ----- -----r----------,-----,----- -----r-----r-----

----- -----~----- -----~-----
r··~--··r··~----r--f--·--r--- r-----r--'f----- i------f-----t-----i------r-----1----- t-----r-------- ---- ---- ---- ---- ----- ----- r----- ----- -----r----- -----r----- r-----r----- ----- ----- ----- ---
----- ;:---- ;:---- ;:---- ;:----1 ----- -----f----- ----- l -----f-----, -----f-----f-----f-----1 -----f----- ----- ··---- I ··--,.·-1 

1------1------1------1------1------ 1------1------ 1------ I------ l------1------1------1------1------I------ I------ l------1------ I------ l------1
l------t-----l------l------l------l------l------l------l------l------l------t-----l------l------1------l------l------l------l------l------l 
L----- -----L----- L-----L----- L----- L----- L----- L----- L----- L----- -----L----- L----- L----- L----- L ••••• L----- L----- L-----1 

IRECLEANED 97-J.28. 51 IJ..8748CI 101 
!SLUICE BOX 97-J..331 jJ..S63J..I @] 
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MASTER FILE 

SAMR.E DH SAMPLE STD 8 FORTY LER. ~ DRIFT ASSAY 6(U) WT (g) WT (g) WT (g) WT (gl WT(gl WT (gl WT" WT" WT i REMARKS 
UBER NJIBER INTE!Ml. IESC TYPE FT& &RAINS lfC FEED +10FEED tOM MA6 ~ -6JFEE1) -63uM +10 SAND Appendix 8-56C. 
18626 20702 97-102 5. MO SW-SW 26 62 21 SL RI.. SILTY SAND 97-102 o.o 5800.0 -2.0 22.6 3.0 -1.0 -1.0 -1 -1 -1 
18626R 20702 97-102 5,0 MO SW-SW 26 62 21 SL RI., SILTY SAN> 97-102 o.o 4400,0 -2.0 25,8 3.8 -1.0 -1.0 -1 -1 -1 
18627 20702 102-112 10. MO SW-SW 26 62 21 SL RI.. 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. MO SW-SW 26 62 21 SL RI.. !ED, TO C. SAND 112-122 3.0 13300.0 -2.0 52.9 15.8 -1.0 -1.0 -1 -1 -1 
18628R 20702 112-122 10.0 M O SW-SW 26 62 21 SL RI.. MED. TO C. SAND 112-122 o.o 10700.0 -2.0 58. 7 16.8 -1.0 -1.0 -1 -1 -1 
18629 20702 122-128.5 6.5 MO SW-SW 26 62 21 SL RI.. l'IED, 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 MO 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 JI! 0 SW-SW 26 62 21 SL SPECIAL SAMPLE 97-128.5 0.0 19100.0 -2.0 11.5 24.9 -1.0 -1.0 -1 -1 -1 RECLEAtED +10M MAT'L 
18631 20702 97-133 36. M O 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 

rotlOONETIC HEAVY JIII~IW. eotaNTRATE (PPJlll 

SANR.E AU NA CE CR ~ FE co NI cu ZN ZN2 AS SE MO A6 A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NJCBER PPB g/kg WEIGHT" 18626 66 0.32 221 120 8400 8.80 30 120 97 150 0 9 -10 2 3.5 0 -10 0.2 200 111 11 -1 44 42 -2 22.0 2.1 4 20.00 
18626R -16 o. 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 0.5 0 -10 0.8 -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 30 4 -0.5 0 -10 1. 0 -400 388 49 14 25 54 -2 130.0 10.1 4 38.80 
18629 -19 0,38 614 490 8700 21.00 100 170 150 130 0 23 -10 5 -0,5 0 -10 0.9 1000 337 so 7 23 51 -2 99.0 10.3 4 33.90 
18748C -19 0,38 563 530 8100 23.40 70 110 70 140 0 17 -10 3 -o.s 0 -10 0.8 400 337 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 -0.5 0 -10 0.8 600 514 79 13 120 66 -2 160,0 12.6 9 19.50 

JIIA6t£TIC HEAVY JIII~RAL COtCENTRATE (PPNl 

SAMPLE N60 TI02 CR NI cu ZN SE MO A6 PB WT 
tolBER " " g/kg 
18628 1,000 6. 70 1500 520 65 480 -1 48 6.5 12 1,2 

BEDROCK At«.YSIS (PPM> 

SANPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU Kl NI RB SM SC SE AGR NA TA TE TB TH SN w u YB ZNR ZR 
UB£R PPB 
18630 -7 -0,2 2.0 800 o.o 1 32.0 o.o 120 10 0 2 -100 3.9 " 20 o.o 58 0 o.oo o.o -10 0 3.40 " -1.0 -10 0.0 3.8 -10 -2 0.8 0 0 0 

BEDROCK iNl.YSIS (PPN) cmmae 

SANR.E cu PB ZN ~ A6 SNR LI BE CO2 NA N6 ~ SI02 5 CL K CA FEO NIR SR NB KIR BAR TAR BI LOI FE 
NJCBER 
18630 32 20 67 0 1.0 0 0 0 o.oo " 3 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 8-5 7 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20704 

Drilling Completion Date 12/17/86 

LOCATION (see map at right) 

S-T-R SWt-SWt-17-62N-21W 

County St. Louis 

Quadrangle Bear River 7.5 

Regional Survey Area __o_rr________ 

HOLE PARAMETERS 

Surface Elevation 1290 ft. 

Total Depth __1_0_2_f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock 1192 ft, 

Dr i 11ing Method Mud Rotary-----'"'--------
Sample Diameter _..;..4_.5_1._·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 
Library Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-80 Des Moines Lobe 
Gl. Drift 

80-98 Rainy Lobe F B,C C = Ag 
Gl. Drift 

98-102 Bedrock 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 11Wholerock11 

D = Sluice Box Composite G = Core Sample 

BEDROCK 

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% dissern. 
magnetite. (By ODM, see report in Appendix) 

I 

Thin Section Number: #18624. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLRO£H OOILLI~ ~ LINITED L.A.BrnATCRY SAlflE LOO 

SFffl.f ~IlifT 0:6.WETI l.f:Iliff (6RAl1S OOYI fiLJ DESCRIPTIOO a.ASS 
Ill. rs--=--=-

P1. I, COC CLAST ~TRIX 
=--- r:=-== 

TAll.E ♦ 10 TAll.E TAll.E P1. I. CC.OC. Nill tll, CALC SIZE X S/U SO ST CY ca.m 
SPI.IT OHPS FEED COC LIGHTS TOTri. HAG tV!6 Y.6, PPB =--= ~ 

VIS 6R LS OT SD CY 

18622R 8.7 o.o 8.7 294.0 168.3 125.7 108.5 17.2 35 TR NA NA NA NA u y y y GB 6B TILL 
y '( y-23 6.7 0.2 6.5 241.0 161.3 i9.7 68.8 10.9 0 NA p 60 40 NA NA u B BGN TILL 

-22 u ·y ·1 y10.1 0.4 9, 7 348.8 233.3 115,5 98.5 17.0 1 22(1 C so so NA NA B flGN TILL 
-625 3.8 0.0 3.8 131.1 89.9 41.2 32.4 8.8 l I 

l8747C 7,8 O.l 7.7 214.8 145.8 69,0 59.2 9.8 0 NA 6 70 3-0 NA NA u y y H B Wt TIU 

6Cl.D a.ASSIFICATICJf 

YISIll.E 6CUI FR01 9WC I16 TABlE AAO P~It.G 
tu1BER CF fiRAIHS 

SAPfll.E I PAHED 
Y/N DIAtETER Tlilo:NESS 

ABBAADED 
=== 

T P 

IRRE6U..M 
==---=:a 

T P 

DELICATE 
===== 

T P TOTAL SNS 

t04 
PVtS 

CAI..C Y.6. 
ASSAY 
PPB ROWll<S 

-22 Y 

18622R N 

150 X 350 

125 X 150 

46 C 

27 C 

98,5 220 

EST. 3~. PYRITE 
700 GRAINS 

AASENOPYR !TE 
PHOTO FiFERENCE J129 

108.5 35 

-23 N NO VISIBLE GOLD 

625 Y 25 X 25 5 C 

32.4 

EST. 157. PYRITE 
4l ARSENLf'YRITE 

PfllTOtUCfWGRAPH 
FILM REFERENCE 1137 

18747C N l«J YISill.E llLD 
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FIEU)NJTE SLMARY UX3 OW0704, lllD ROTARY 
lN tOI NAG IIC JC IN -63 NICO JC IN NAG F~ J -6J tOI MAG ~ 

t04 MAS -63 IIC 
"aoo "600 AS ...es "6000 "'30 111•00 111100 111 10 11110 "'300 11110 • "SO 111 100 ...soo "'eo "'100 "10 "'2.BL C11. Sb M0 st Al Cu Ni Sb M0 Zn Fd Ni Pb M0 Au Au ;/kg g/kg g/kg 
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OB-20704t !;f;11lie ll'UU/ 

SAMPLE BRAINSL Appendix 8-57B.·(FEETl t INDICATORS LI1l0.CX3V LITHl.08IC DESCRIPTIIM AND/DR REMARKS 
-:JDEs Mo I NEs 

-1 I 

~ 
5 1 

~ 

10 ---l=l 
-,
-i 

(0,0-10~01 CLAYt OXIDIZEDJ dtpth of ox 
unctrtu n. 

(10,0-SO,0I CLAV1 Ll«lXIDIZED, 11kt sedi111nt1 
w/1ilty cl1l1 IOII 11 gr1nuln at 30}
drilling r1 • w/dr1g bit in clay 38 t Pl 
hour; softtr clay 51-58. 
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IRECLEAHED 84-9'91 

!SLUICE BO'.'.I< 84-1021 

~ I [lmrrrrrr -i 
Lt:!:!R~A~l~N!.."!:VJ-1--r~.!.~.Jl~!lll~JJ! (80.0-84.0) SILTY., I.NJXIDIZED1 RAINY LOBE.! 

~86 !2JI L!JAs ii~ii; :.·-rv-r-..j-i\-~~-84--85-y,-r·~--,-1-a-x-I-,I-fED-~-..;-7J...-"ts-,-! 
-0-,::,.-c,01101"1 und 7-89 l 97. 1 prob Ull1 84~ I 

IREPL I CAT El ·x'999I JS wti +1~ tubing f pttbi I ehiPII u 94-99 I 
r:., :o:~;60 130 wti +10M; tubing f-illd ptbt l dlips. I 
~ 0000 I

----=---i•C:-000
95 ----~ ;ggg ! 

~ 0000 I 

-1-----i---...... ·=~:·::~·=:,__(98._0-_1_02_._0_l-BEDR00{--,-6-r-•--c:-ka-,-10d--w_1_k-ly-1 
lOO-;:d.1.86241 ' ,~1.1. >~ ):: foli1hd N/0. si diltnH!, o. 1i dislH : 

11gnetih1 IN ODM N l good rteOVtry 760 I 
n +10M par footl bi fa lurt at 101 19 !IItNl in 111111111 40 ppa Ni, !I PPII As, 8 PPII ,1i-iC'- 1I.,.. ,_f _j I Mo, 240 PPII W. 

...I I I 
·-------------- ·---1 

l1874?Cl ~ 

1186251 II] 

!Py., AsPYI 
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ATER FILE 

SAMPLE DH SAIA.£ STD 6 FORTY LESIL CD.NTY DRIFT ASSAY 6Cl.D WT Cg) WT Cg> WT Cg> WT lg) WTlg) WT lg> WT" WT I WT I REMARKS 
Appendix 8-57C.NJIBER UIIER INTEIMl. DESC TYPE FT6 GRAINS ltC FEED +1CFEED fOlfA6 NAS-63uM~-63ull +10 SAND 

18622 2070. 84-94 10. NO SW-SW 17 62 21 SL RI.. 1M. SAND 84-94 1.0 10100.0 -2.0 98.5 17.0 -1.0 -1.0 -1 -1 -1 
18622R 2070. 84-94 10.0 NO SW-SW 17 62 21 SL RI.. 6'v'l. SAND 84-94 1.0 8700.0 -2.0 108.S 17.2 -1.0 -1.0 -1 -1 -1 
18747C 2070. 84-99 15. NO SW-SW 17 62 21 SL SPECIIL 9'IIPlE 84-99 o.o 7800.0 -2.0 59.2 9.8 -1.0 -1.0 -1 -1 -1 REa.EAt£D +10N NAT'L 
18623 2070. 94-99 s. MO SW-SW 17 62 21 SL RI.. 6'v'l. SAND 94-99 o.o 6700.0 -2.0 68.8 10. 9 -1.0 -1.0 -1 -1 -1 
18624 2070. 99-102 3. NO 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 2070. 84-102 18. MO SW-SW 17 62 21 SL SLUICE IIJX 84-102 1.0 J800. 0 -2.0 32.4 8.8 -1.0 -1.0 -1 -1 -1 

~IC l£IVY Nit£AA.. aKENTRATE IPPM> 

SAMPLE IIJ NA CE CR FE co NI QJ ZN ZN2 AS SE MO A6 A62 SN SB BA LA hf TA w PB BI TH u WT ASSAY 
UBER PPB * g/kg ~IQff 
18622 21 o.sa " S5S 180 4700 10.90 40 120 66 170 0 5 -10 7 -0.5 0 -10 -0. 3 500 262 25 6 110 26 -2 JJ.O 4,5 10 72,20 
18747C -15 0.60 486 230 4300 14.90 70 160 S7 190 0 13 -10 3 -0.5 0 -10 0.8 400 225 27 5 180 22 -2 27.0 3.3 8 43.JO 
18623 49 0,52 421 270 4100 14,60 70 210 67 150 0 15 -10 3 -0.5 0 -10 o. 7 -JOO 210 23 5 240 25 -2 29,0 4,3 10 SO.JO 
18625 -26 0.55 756 310 4000 15. 70 80 180 n 170 0 13 -90 7 -0.5 0 -10 -0.5 -400 409 48 6 630 26 -2 48.0 4.0 9 48,70 

MA6t£TIC l£IVY Nit.EIR. aN:ENTRATE IPPM> 

SAMPLE N60 TI02 CR NI cu ZN SE MO A6 PB WT 
IUIBER " " g/kg 
18622 1.300 2.50 1200 290 74 230 -1 43 1,5 10 1. 7 

BEDROCK Atil.YSIS IPPM> 

SIIIPlE IIJ SB AS BA BR CD CE cs CR co EU If:' IR FE LA LU MO NI RB SN SC SE ASR NA TA TE TB TH SN w u YB ZNR ZR 
UBER PPB " " 1,318624 -7 0.3 5.0 800 o.o 2 52.0 o.o 70 JO 0 -2 -100 4.6 29 0.0 8 140 0 0.00 o.o -10 0 3.00 -1.0 -10 o.o 4.8 -10 240 0 0 0 

BEDROCK Atil.YSIS CPPM> C!WTitUD 

SAMPLE QJ PB ZN AG SNR LI BE CO2 NA MS IL SI02 s CL K CA FEO NIR SR NB IIIJR BAR TAR BI LOI FE* tUl!ER 
18624 45 17 79 0 1.s 0 0 0 o.oo " 3 0 o.oo " o.o " o.oo 0 0 0 o.o " 0 0 0 0 0 0.0 -2 o.oo " 0 

• 
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Appendix 8-58A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20705---------- HEAVY MINERAL CONCENTRATE REPORT 
Drilling Completion Date _2_/_7_/_8_7_____ 

• 

O'.JERBLflDE1' DRILLI!li HANA60£NT Lil1ITED LABOOATOOY SAlfl.E LOO 
LOCATION (see map at right) 

S-T-R NE¼-SE!-J0-62N-21W 
SM'LE ~JSHT <KG.WET> 1.1:IGHT (6AA'1S DRY> AU DESCRIPTIOO a.ASSCounty St. Louis 00. 

11. I. coc CLAST ~TRIXQuadrangle __B_e_a_r_R_1_·v_e_r_7_.~5_______ 
-------= ======== ==--===----

Regional Survey Area __o_r_r________ TABLE +10 TAaE TABLE 11. I. cm:. Ne« t-0, CAI.C SIZE , SIU SD ST CY CCX..00 
SPl IT CHI PS FEED cm: LIGHTS TOTAL MAG HAG V. 6. PPB =~--==---= = HOLE PARAMETERS VIS liR LS OT SD CY 

Surface Elevation __1_29_0_f_t_._______ 

Total Depth __2_1_7_f_t_.__________ 18723 9.7 0.6 9.1 1(16.6 64.8 41.8 31.(i W.8 (l NA p 5(1 5() Iii½ !lA U '{ y B B TILL ., .,.-729 11.5 0.6 10.9 175.5 144.8 )).7 23.4 I• _, (l NA C 50 51) 1{4 NA 'J Y r y B B TILL
Elevation, Top of -730 10.6 0.9 9.7 165.6 121.9 43,7 34.6 9.1 lb26 C 45 :'.5 NA NA U Y y y B B TILLPrecambrian Bedrock __________ -731 8.1 0.4 7.7 144.7 85.0 59.7 46.1 13.6 (; r,,, F' 55 45 NA HA Li Y 'r B B TILL"' -732 11.0 0 ? 10.8 181.3 115.8 o5.5 40 0 15.6 (l NA F' 20 8D N.➔ NA LI y y B GB"' TILLDrilling Method __M_u_d_Ro_t_a_r~y_______ 

-733 :== " "!•!2.6 0.2 12.4 177. 7 122.3 ~..: .., 44.5 l(l, :i 0 NA F' -•.J 65 i,A !If\ u i' '( N B NA TILL 
\'.·Sample Diameter 4.5 inch -734 9.8 o.o 9.8 239,0 i36.b 1c,2. 4 88.5 13.9 (1 NA TR NA t,li', IC'"! NA S H,C Y N B NA s.;_"ID

1,,.-. -:,
Sample Collection -735 12.2 0.1 12. 1 209,3 -0,- 31.1 70.4 1(1, 7 (l NA p 45 55 NA NA S M,C Y N B NA SAND 
Method Slurry: Trough with Dam 18736 8.4 0.4 8.0 200.3 121.5 i8.8 69.2 0.. o ' (, t1M 

,,. p .:5 65 NA NAU'!' NB Nt1 TILL 
18737 4.9 0.0 4,9 156.2 98.6 '57. 6 43,9 13.7 15 

SEE FOLLOWING PAGES sa.J> a.ASSIFICATI~ 
Sample Types, Intervals, Chemical Data, Gold Grain Counts, Graphic Summary Log 

VIS IBl£ 6a.D FRCJ1 SWtKI Iii TABLE ANO P~I113 
INFORMATION SUMMARY PUiBER Cf SRAINS 

Library Significant 
Interval Interpre- Samples Subsamples Geochem ABBRA!E) IRR£6ll.M r£LICATE IO( CPLC V.6. 

Feet tat ion Available Tested Samples Sfffl.E I PfHEl ==== ===---=== =-==== tlAS ASSAY 
0-78 Des Moines Lobe Y/N DIMTER THICKNESS T p T p T P TOTAL SNS PPB RENARKS 

Gl. Drift 
78-217 Rainy Lobe F B,C B = Se 13728 N NO VISIBLE GOLD 

-Gl. Drift 
-729 N NO VISIBLE GOLD 

A= -63 microns fraction E Skeletonized Grab Sample H Thin Section 
-jy.) N 250 X 45() 61 CB = Heavy Minerals, Nonmag in Core Box I= (Bedrock or Drift) 

C = Heavy Minerals, Mag F = Interval Cuttings in Bucket Split of "Wholerock" 
1,,;..,D = Sluice Box Composite G = Core Sample 34.b 

BEDROCK -731 N NO VISIKE GOLD 

Principal Rock Type: -732 N NO VISIBLE GOLD 

Thin Section Description: -733 N NO VISIBLE GOLD 

-734 N NO VISIBLE GOLD 

-735 N NO VISl&LE GOLD 

1873-6 N NO VISIBLE GOLD 

18737 y 75 X 75 15 C EST. 7'!. P~RITE 
15 GRAltlS 

43.9 15 AASENOPYRITE 
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FIBJNITi QJIIIARY LIii c&-i0705, d IIITARY 
08-20705£ IN tG MS ltC J[ IN -i3 NICD l[ IN A RR: l -i3 tG MAS MAG •tlfnltC 

"200 "'600 '1 "2S ""6000 "30 "100 "100 "10 "10 "300 "10 '100 ASO "100 ~-~ "100 ~ "2 8RAillsAl Cu Sb Mo 81 Al Cu Ni Sb No Zn Fd Ni Pb No Au Au q/ka g/ka a/kg <FEET> -~ • INDICA LITID.C8V LITID.C8IC DESCAIPTICM AND/OR REMARKS 
I 

Appendix 8-58B. 
IMOINES~1JDES 
I5 -=I 

I 
I ~ ., (0.H,Ol Cl.AV' OXIDIZED! l1k1 lldillnt ■ , I 

I 

I lsb---::::±:::l N/6 inch11 p,1 on top, I 
I11J ~ 
I 
I15 ~ I 
I 

I I 
I 

20 .ll 
§1 

I 

I 

I I 
I 

•~•I I
r.:::.,::, I 

I"=I I 
I 

30 I 
I 

I 
I1 I•':!C" I 
I-1_.l,_t -=I I 
I=I I 
I 
I40 --3 
I 

I(6.0-78.0) CI.AV1 IJ(IXlDIZEDI 11kt lldilllfflt ■, 
I 

N/ ■il~ clay, gr•~ cob at 9 &26t ■l 
I 

I 

.:1C::,._. -3 
=I I 

IEB rttddi color •t I tr•nsi tion to gr•v11ly 
I 

I 

I. Hnd 78-79,50 -1 
:::i I 

I 
I 
I 

55 ==1 

I60 ~ rn-:=EB 
I 

I=I 
I 
If35 -3 II!- I 

I 

I 

=I I 
I70 -=I f .. ""9=t -+ 
I 
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.-. ... .- =I I 
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l'IASTEil FILE 

SAMPLE OH SAMPLE STD GfORTV LEDAL CClJNTV DRIFT ASSAY GOLD wr (gl WT (g) WT (gl WT (gl WT (gl WI (gl WT i WI i WT i ~£/1\A'iKS 
Appendix 8-58C.

NJMBER NUMBER INTERVAL OESC TVPE FTG GRAINS HIIC FEED +IOFEED NONMAG /1100 -63uM -63FEED -63uM ♦ 10 SAND 

18728 20705 79-89 10. MO NE-SE JO 62 21 SL RL. IWL. 5~0 79-89 o.o 9700.0 -2.0 31. 0 10.8 -1.0 -1.u -1 -1 -1 

18729 20705 89-99 10. MO NE:-6£ 30 62 21 BL RL. SILTY BAND 89-99 o.o 11500.0 -2.0 23.4 7.3 -1.0 -1.0 -1 -1 -1 
-1, 0 -I18730 20705 99-109 10. MO NE-SE JO 62 21 BL RL. GVL. BAND 99-109 1. 0 10600.0 -2.0 34.b 9, I -1.0 -1 -1 

-1.0 -!. 0 -1 -I -118731 20705 109-124 15, MO Nt-SE JO be 21 SL RL. SIL TV SAND 109-124 o.o 8100.0 -2.0 46. I 13.6 
18732 20705 12HJ0,5 6.5 MO N£-6E JO 62 21 SL RL. GVL. B~O 12HJ0,5 o.o 11000.0 -2.0 49.9 15.6 -1. 0 -1.0 -1 -1 -1 

18733 20705 130.5-m 26.5 MO NE:-SE 30 be 21 SL Ill. GVL. SAND 130.5-157 0,0 12600.0 -2.0 44.5 10.9 -1.U -1.0 -1 -I -1 

18734 20705 157-177 20. _MO NE-6£ JO 62 21 SL RL. GVL. BAND 157-177 0.0 9800.0 -2.0 88.5 13.9 -1,0 -1.0 -1 -I -I 

18735 20705 177-197 20. MO Nt-SE JO &2 21 BL Ill. GRAVEL 177-197 o.o 12200.0 -2.0 70,4 10.7 -1.0 -1.0 -I -1 -1 

18736 20705 197-217 20, 0 NE-SE 30 62 21 BL RL. GVL. SAND 197-217 o.o 8400,0 -2.0 &9.2 9.6 -1.0 -1. 0 -1 -1 -1JI! 

18737 20705 79-217 -3,0 MO Nt-Sf 30 62 21 SL SLUICE BOX 79-217 1.0 4900.0 -2.0 43.9 13.7 -1.0 -1. 0 -1 -1 -1 ST(-31·138 

NONMAGNETIC HEAVV MINERAL CONCENTRATE (PPP!l 

SAMPLE AU NA CE CR MN Fi: co NI cu ZN ZN2 AS SE MO A6 AG2 SN SB BA LA HF TA w PB 81 TH u WT ASSAY 
g/kg WEIGHTNUMBER PPB 

18728 180 (l, 39 " 0 380 7400 17,00 70 130 130 170 0 20 50 3 -0. 5 0 -10 0.8 600 398 45 7 B 28 -2 110.u '3. I 3 11. 40 

18729 68 0.27 0 490 11000 20,80 60 120 56 160 0 12 30 3 -0.5 0 -10 o. 7 -1000 lt(fj 54 12 9 38 -2 150.0 .E,.o 2 10.80 
lU, 9(ilil730 1300 0.40 0 JbO 8600 17.80 bO 120 54 160 0 13 -10 4 -0.5 0 -10 0.4 JOO 289 38 6 -5 20 -2 84.0 7.8 J 

18731 -18 0,51 0 260 6800 14.50 50 110 60 160 0 10 -10 3 -0.5 0 -10 0,5 JOO 2E.4 37 " b 21 -2 58.0 6.1 b ll, 70J 

18732 -18 0,47 0 JOO 6700 16.70 f,0 110 66 170 0 15 -20 4 -0.5 0 -11) 0.4 500 330 45 8 8 2':l -c: 86. (j 45.0 5 11.80 

18733 -18 0,27 0 320 !(1000 22. 30 70 130 71 160 0 29 20 12 -0,5 0 -10 0,4 -400 302 34 B f, 28 -2 56.0 ll. 5 4 'Uo 
C

18734 49 0,15 0 190 12000 20,40 50 110 8'3 140 0 33 -10 4 -0.5 0 -If) 0.5 300 l '3 l 2: c.. ., 3it -2 4t,. (1 4.3 '3 le'.. 40 

18735 -14 o. 14 0 180 12000 c:0.40 50 110 76 140 0 17 -;O 3 -0.5 0 -10 O.J 400 180 1'3 4 4 50 -2 50. '; 4.'3 0 11. 3IJ 

18736 170 o. 12 0 18(1 12000 23.30 60 110 120 140 0 26 -10 3 -0.5 () -It) i;. 7 600 182 25 3 -4 48 -2 53.0 4. '3 8 :l.6iJ 

18737 42 0,41 737 330 7500 16.80 60 130 82 170 0 17 -10 4 -0.5 0 -10 -0,4 -300 395 55 12 21 27 -2 100.0 8.9 3 33.60 

/llAGNE,IC HEAVY MINERAL CONCENTHATE (PPM) 

SAMPLE lllGO TI02 CR NI cu ZN SE 1110 AO PB WT 
NUl'18rn " " g/kg 
18730 1,400 4,50 1400 320 36 330 -1 2.1 -o.~ 29 0,9 
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Appendix 8-59A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20801 

Drilling Completion Date 2/11/86 

LOCATION (see map at right) 

S-T-R SE!-SW!-10-62N-20W 

County __S_t_._L_o_u_i_s____________ 

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 S_l_u_r_r~y_:_T_ro_u~g~h_w_i_·t_h_D_a_m__ _____ 

SEE FOLLOWING PAGES 
Sample Types, Intervals, Chemical Data, Gold Grain 

INFORMATION SUMMARY 

Interval Interpre-
Feet tation 

0-50.5 Des Moines Lobe 
Gl. Drift 

50.5-139 Rainy Lobe 
Gl. Drift 

Gold particle micrographs 

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

BEDROCK 

Principal -Rock Type: 

Thin Section Description: 

-- ---- ... - ... -..c---=-..,..-=-~-
--...... _...... ---- .... ....- ...... ----

. -- --=.._---+- -
-'Ir- __ : ........ __..... 

Counts, Graphic Summary Log 

Library 
Samples Subsamples 

Available Tested 

No No 
F B,C 

from Scanning Electron Microscope are 

E = Skeletonized Grab Sample 
in Core Box 

F = Interval Cuttings in Bucket 
G = Core 

Significant 
Geochem 
Samples 

B = Au,As,Ag,Sb 
W,Pb,Bi,Se,Cr, 
Fe,Ni,Cu,Sn 
C = Ag,As,Pb,Mo, 
Se,Cu,Ni,Cr 

also available. 

H = Thin Section 
I= (Bedrock or Drift) 

Split of "Wholerock" 
Sample 
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08-20801 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVER!lROO. ~UUH6 l'WWEEHT UNITED LA.tmATCRY 5A.'flE LOO 

srffl.£ IE19ff (KB. WET> 1.£ lGiT I6RAHS OOYl {lLJ DESCRIPTIOO a.ASS
I(). rz-•=--=~-==--===:r.::sr-r :c::s=-:::.:c:::r s:::::-:: -z ::rszswn szn:::srzra-r 

r. coc CLAST MATRIX 
:: "·- •---=i::::::.-~ 

TALU +10 TAfl.E TAil.£ 11.I. C[K, MOl I{), CALC SIZE I S/U SD ST CY CQCfl
SPLIT DIIPS m:D roe LIGHTS TOTAL IVi6 IVi6 Y,6, PPB = 

VIS SR LS OT SD CY 

18605 11.0 5.4 5,6 163.3 162.1 21. 2 16.i 4.5 2 l(•l C 90 lo NA NA u y y ¥ B 8 TILL
-0/, 11.6 o.o 11.6 299.4 254. 7 44, 7 35.6 9.1 6 J160 TR Nil NA NA Ill\ u y ¥ y && TlLL

18606A 16,0 o.o 16,0 404.4 322,1 82,3 68,0 14.3 2 31 TR NA NA NA NA u y y y 6B 68 TILL-07 13.1 0, 1 13.0 344.3 3(12,1 42.2 34.3 7.9 (I NA p 50 5v /IA NA u y· y ¥ GB SB TILL--('8 12.8 o.u 12.8 3.39.1 2B9,7 49.4 37.6 11.8 I) NA TR NA NA t~ NA u y y y 8 & TILL-09 13.7 0.0 13. i tU3,9 151.(1 52.9 39.9 13.0 3 35 TR NA NA NA y yNA u y B B TILL1Bb09A 10,S 0,0 10.5 154. 9 116,4 38.S 29.8 8.7 3 78 TR y yNA NA NA NA u y B B IILL7. 9 o.o-11) 7.9 1i2. 9 139.9 33.0 30.1 2.9 0 I-IA TR NA NA NA HA u y y T & BGN TILL18611 12.8 0,2 12.6 158.8 54.b 104.2 49.2 55.0 7 48 F· 7(l 3(J fiA NA y y .'( B B .TILL 
-12 7,2 1),(1 7.2 198. 1 148,B 49.3 4b.7 2,6 2 TR 

u 
5 N!1 NII NA NA u '( y y BGN &GN llLL18612H 13.0 0.0 13.0 233.b 134.2 99,4 94.5 4.9 11 12'.'i TR18613 NA NA NA till u y y y 6NB 6NB TILL3.3 o.o 3.3 107.8 79.7 28. 1 22.9 5.2 25 228

IB744C 13.3 0,1 13.2" 309.5 262.8 46,7 38.7 8.0 \) HA 6 75 2'5 NA NA u y V N 9 HA TILL 



sa.D a.ASS IFICATI CN Ga.D a.ASS IFICATIIJt CONT. 

VlSUU 6Cl.D mot GWCI!li TA!l..E ~ PIWl 116 tl.K8ER Cf EAAI NS 
VISlll..E 6rul FRIJi SWtkllS TAB!..£ AND P~Itl; 

PUiBER IF mAINS 

S,WU: I PN+ED 
YIN DirftTER Tttl00£SS 
y JI) C18605 50 X 50 

1-.~.,..,75 X 21) C 

5(1 11) (;--06 y ~j l 
l(ll) X 200 29 C 

I,~125 i. .J ~:, C 

150 l 250 ~.8 C 
250 l 250 4o C 

18606R y 75 X 75 15 C 
75 l 125 20 C 

-07 N NO YISl&tE GOLD 

-va H HO VISIEU GOLD 

-ill y 25 A 25 :S C 
,..,SO X 13 C-· 

75 'J. 100 18 C 

ABBAAOCD IRRE:6ll.M 
S:::::.:Zc;:a" -=>I 

pT p T 

2 

OCl.lCATE ~ 
c:=:::::x 1'116 

T P TOTAL 6HS 

I 

1 

., 

.I. It:. 7 

2 
I 

b 35,b 

2 68.0 

3 39,9 

CAL.C Y.6, 
ASSAY 
PPB RBWlKS 

EST. 3Vt. P(RI TE 
21. AA:iENOf'YRl TE 
fHOTi.i F>EFEFU£E ¥I 30 

101 

EST. 35,;hRllt 
ii'. hldT£ 
nmo mEliftl:£ v12:,, 

l lbV 

EST. NI. P¥RITE 
O.Sl ARSDU'YRITE 

31 

EST. 20l PYRITE 

35 

SAlflt.EIPAtfED 
YIN 

18612R y 

y18613 

18744C y 

ABBRADED IRRESLl.AR 
:::;:;;:--===-==-= 

THIO::NESS T p pDIAl'ETER T 

25 X 25 5 C 
25 X so B C 
50 X 50 10 C 
SO l 75 13 C 
75 X 75 15 C 

100 l 125 22 C 
150 X 200 34 C 

25 X 25 5 C 
25 X 50 8 C 
25 X 75 10 C 
25 X 125 15 C 
SO X so 1(1 C 

50 l 75 13 C 2 
75 X 75 15 C 

Ill VISl!l.E Gl.D 

DEJ..ICATE t.OH 
=== t1A6 

T P TOTAL &'1S 

4 4 
3 3 
I 1 
2 2 

1 
I 
1 

13 94.5 

5 7 
2 

3 3 
1 

4 b 
2 5 

25 22.9 

CAI..C Y.6. 
ASSAY 
PPB R81AR!<S 

EST. 60Y. PYRITE 
1(,00 GRAINS ARS810PYRITE 

125 

EST. 40% PYRITE 
l l AAScKJf'YR I TE 
PHOTOMICROGRAPH AYAILAftE 
FILM f(£fEF:£NCE 11~8 

2~& 

EST. boX PYRITE 
300 SRAIHS 

MSE>IPYRITE 

;~: 

.t 

18609R y 25 X 
7S X 

100 X 

75 
7S 

100 

10 C 
15 C 
20 ·c 

1 
1 
1 

EST, !OX PYRITE 
0.2SY. AF;SENCfYRITE 

3 iq,a 78 

-lv ~- NO Y!Sli.tE 60...u ESl. m. hFdT£ 

18611 

-12 

y 

y 

25 X 
25 X 
50 X 
75 X 

25 :( 
50 t 

25 
50 

l{l(I 
m 

25 
50 

5 C 
8 C 

15 C 
2(1 C 

5 C 
10 C 

I 
1 

3 
2 

3 
2 

7 49.i: 

EST. 8•;i'. F'YRITE, CfiYSTALLINE 
5(11) GRAINS /'..li-SEt-!Ci'1RITE <FINEl 
!(11) GRAINS AASENOF'YF:ITE <COW<5El 
f'HOT0,'1JCFiOGfWH AYAlLA&LE 
FILM RHEKEHCE U3o 

48 

EST. b5i'. f·YkllE 

2 4o.i 5 

245 



• 

BLANK PAGE 

246 



----- -----

FIEUNJTE SIJIMARY LCN3 08-20801, IIJD lllTARY 
C IN NJ4 MAS ltlC JC IN -63 MJCg -63 y MAG OB-20801 

"'100 "10 "'10 "'2"S.00 l° ;g l: N Mo /k Appendix 8-598. _____ , 

:::t:::::1-:::::~::::: :::::~::::: :::::~:::::~::::: 
---i-----r-----r-----r-----r-----r-----r-----r-----
--- -----c----- c ----r-----f-----c-----c-----c-----
--- -----L-----L-----L----- -----C-----L-----L-----
---J-----1------~-----~-----~-----~-----~-----~-----
---t-----1------1------r-----r-----r-----r-----r----- -----1------1--------- r---- i------ i------ r----- i---··-- 1------ 1------ 1------ ----- r---------r-----r-----r-----,-----,-----,-----r-----r----- ::::: r::::: ---- --- r ---- ----- ----- -----r ----r-----r-----

---- II..---- L----- L_____ L-----L----- L----- L----- L----- ----- L--------- ~----- 1------ 1------1------ 1------ !-----· I ---- -----1------
----1------ l------1------1------1------1------ I------
---- ----- ----- i------ ----- ----- ----- ~-----

_____ f ____ _
:::: ::::: :::::r:::::t::::: :::::t:::::f::::: • :::: 
______________ [ __ ,___ ! ___________ [ ___________ ---·--- t· ----- L____ _ ----- -----
----1------ L-----L----- L-----L----- L-----L----- ----- ----- L-----1 ----- -----

---,---\--- ---1--- ---
--- ..:::.:..1 

247 



----- r----- r-- •··-· r-· ····· 1 • I I I 1 I 1 111 I 1 - '1111 -----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----.-----r-----r----- ---
::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: c::::: :::: ::::: :::::. ·::: 

-----~-----~-----~-----~-----i-----~-----1------ ---- 1------ ~---------!------~-----~-----~----- -----~-----~----- --- ~----- r-----
-··- 1------ 1---------- -----~-----~-----t----- -----~-----~--------- ----- ,----- r-----. ----- ----- !------ r----- --- r---·N-1-----

::::~:::::i:::::~:::::L:::::t:::::~:::::~::::: :: t::::: ~::::: 
----1------ !------ ' -----!------ i------ !------ I,.----- - I••·----'·-----

::::~'r::::: ~::::: :::::: L::::: 1-::::: r::::: ~:::::. /~:::: : ---- ---- 1.. _____ r----- c----- ------ ,------ ,-----c----- c----- ------ ,..____ _ 
----. ---- ,_ _____ '--··---1 ---··- L-··--- r----- r-----; -----j --- •.• !----- f· ··----· 
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ISLU I CE BOX 52-J.371 !J.86J.3! ~ 

!PY, Aspyj 

12 IRG! 

tl.7 DELI 
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lf!STER FILE 

Appendix B-59C. 
SAMPLE DH SAMPLE STD GFORTY LESll. COONTY DRIFT ASSAY 6IJ..D WT lg) WT lg) WT lg) WT lgJ WTlgl WT lgl WT% WT" WT% REMARKS 
tUIBER NUfllBER INTERVAL DESC TYPE FTS GRAINS HIIC FEED +10FEED NONMA6 MOO --63uM -63FEED -63uJII +10 SAND 

18605 20801 52-62 10. Iii OSE-SW 10 62 20 SL RI... SVL.. SAND 52-62 2.0 11000.0 -2.0 16.7 4.5 -1.0 -1.0 -1 -1 -1 
18605R 20801 • 52-£2 10.0 Ill OSE-SW 10 62 20 SL RL. GVL SAND 0 0 0 0 0 0 0 0 0 0 
18606 20801 62-72 10. MO 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 MO SE-SW 10 62 20 SL RL. SVL. 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. MO SE-SW 10 62 20 SL RI... SVL.. 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. MO SE-SW 10 62 20 SL RL.. SVL SAND 82-92 o.o 12800.0 -2.0 37.6 11.8 -1.0 -1.0 -1 -1 -1 
18608R 
18609 

20801 
20801 

82-92 
92-102 

10.0 ll OSE-SW 10 
10. MO SE-SW 10 

62 20 
62 20 

SL 
SL 

RL.. 
RL.. 

SVL. 
SVL. 

SAND 
SAND 92-102 

0 0 
3.0 13700.0 

0 
-2.0 

0 
39.9 

0 
13.0 

0 
-1.0 

0 
-1.0 

0 
-1 

0 
-1 

0 
-1 

:i 
~>:1 
;) 

18609R 20801 92-102 10.0 MO SE-SW 10 62 20 SL RI... SVL. 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. Ill OSE-SW 10 62 20 SL RL. GVL. SAND 102-112 0.0 7900.0 -2.0 30.1 2.9 -1.0 -1.0 -1 -1 -1 
18611 20801 112-122 10. MO SE-SW 10 62 20 SL RL. 6Vl. 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. fl! 0 SE-SW 10 62 20 SL RL.. SVL. 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 MO SE-SW 10 62 20 SL RL. SVL. 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. MO SE-SW 10 62 20 SL SPECIAL SAMPLE 52-137 0.0 13300.0 -2.0 38. 7 8.0 -1.0 -1.0 -1 -1 -1 RECLEANED +lOM Jl1AT' L 
18613 20801 52-137 as. MO SE-SW 10 62 20 SL SLUICE BOX 52-137 25.0 3300.0 -2.0 22,9 5.2 -1.0 -1.0 -1 -1 -1 

tOflAGNETIC HEAVY MINERAL COICENTRATE IPPMl 

SAMPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS SE MO AS A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
ttJMBER PPB " g/kg WEIGHT 
18605 25 o.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 m 630 9400 26.50 220 210 210 120 0 67 -10 6 -0.5 0 -10 2.4 -600 373 51 10 610 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 7 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 6.0 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 

MAGtETIC HEAVY MINERAL CONCENTRATE IPIJIIIJ 

SAMPLE M60 TI02 CR NI cu ZN SE MO A6 PB AS WT 
l'OIBER " " g/kg 
18605 1,300 2.70 2200 580 130 290 1 94 2.0 4 o.o 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 -0.5 14 4,2 0 
18608R 0.530 3.50 1700 160 70 410 -0.1 18 -0.5 12 3.4 0 
18609 1.000 4.00 2100 420 74 370 1 71 3.0 10 o.o 0.9 
18609R 0.510 3.30 2100 150 64 290 0.1 17 -0.5 12 6.1 0.8 
18610 0.760 2.80 2500 240 130 340 0.4 66 -0.5 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-2O8O3 

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 Orr 

HOLE PARAMETERS 

Surface Elevation 1290 ft. 

Total Depth 129 ft. 

Elevation, Top of 
Precambrian Bedrock 1166 ft. 

Drilling Method Mud Rotary
-------L..-------

S ample 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 
Library Significant

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples

0-4 Organic Sediments 
4-90.5 Des Moines Lobe 

Gl. Drift 
90.5-124 Rainy Lobe F B,C B = Au,As,Sb,Pb 

Gl. Drift C = Ag
124-129 Bedrock 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 ''Whole rock" 
D = Sluice Box Composite G = Core Sample 

BEDROCK 

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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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERMDEN DRILLI!li HAHAWENT Lil1ITED LABOOATOOY S,",ifLE Lili 

SAIRE IEl9fl' IK6,h£Tl ~ Iliff 16RAHS DRYl DESCRIPTIOO.«J. .,....,..,a,,10:--,...,==,soaac- aa:.:::r:::::=:.::..::::==::::&!r:r:r:-::::::::z= ~==== ~==""'•--~cz.-::s:r::::::==z=-r•-=::::::a 

11. I. COC CLAST t'ATRIX -----------~ ==-- ------ r,:;;;::::
TABLE tlO TAil.£ TAil£ 11. I. era:. ~ Ill, CAI.C SIZE X S/U SD ST CY Cll.00SfllT CHIPS FEED COC LIGHTS TOTfi. MG HAG V,6. PPB =--= 

VIS fiR LS OT SD cY 

18732 9.9 o.o 9.9 151. 4 JJS.3 36,1 29,1 7.0 0 NA TR t~A NA NA NA u V y y [I-33 19,6 o.o 19. 6 289.4 219,i 69.7 57.1 12.6 
B TILL 

0 NA TR NA NA u y yNA NA V GB GB TILL-34 16.9 o.o 16.9 233.7 166,9 66.8 53.3 13.5 0 NA TR NA NA NA A u y V y 
-~ 13.3 0.0 13,3 259,7 GB 6B TILL216.4 43.3 36.1 i.2 0 NA TR NA NA NA NA u y i' y GB GB TILL-637 3.b o.o 3.6 96.1 65.4 30.7 24,7 6.0 4 50

18749C10.5 o.o 10,5 129. 1 96,6 32.5 29.7 2.8 0 NA TR NA NA y18750C 19.1 o.o 19.1 343.2 270,1 73. 1 58.8 
NA NA s C N B NA SANO14. 3 2 133 TR NA NA WI ~ u y y y 68 6B TILL 

sa.D CUSSIFICATICJf 

YISIIU 6W) F1Dt SWtKihS TABLE~ P~Itfi 
N.tiBER CF SRAIHS 

ABBRAIE> IRRE611.AA DELICATE tOf CALC Y.6.SAlfL£ I PNfED === ==---== l'1A6i:=== ASSAYY/N DIMTER THIOOESS T P T P T P TOTAL SNS P?B RENARKS 

18732 N NO VISIBLE GOLD 

-33 N NO VISIBLE GOLD 

-34 N NO VISIBLE GOLD 

-35 N NO VISIBLE GOLD 

-637 y 25 X 25 S C EST. 10% PYRITE50 X 50 10 C BOO GRAINS50 X 75 13 C 
AASENOPYRITE50 X 100 15 C 

ff I/£) 

4 24.7 50 
y18749C tll VIS UlE 6Cl.D EST. 7'/. PYRITE 

y1B750C 25 X 50 8 C 1 1 EST, !OX PYRITE 
125 X 225 34 C 1 1 

2 58.8 133 

https://IRRE611.AA
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FIEl.llNrrES Sllt!ARY I.OS DB-20803, IU! ROTARY 
08-20803C IN D MS tie lC IN -63 MICD lC IN IIA8 FM: l -63 tO MG MA8 ttlC 

NON MAB -63 ~ I BCLD ~ ,r;ul° ~ ~ ~ ~ "~ "A~ "~'f "~~ "t: "rn' "~~ 1r ~ ,,~ "ru "ru ,,~~ g/~~ ,~ <FEETl n!flJI~ Ling,_osv L1no..oa1c DESCRIPTIM ~/OR REMARKS Appendix 8-60B.
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ATER FILE 

SAMPLE DH SAMPLE STD 6 FMTY LE1R. lllNTY DRIFT ASSAY 60J) WT lg) WT (g) WT (g) WT (g) WT(g> WT (g) WT it WT it WT it REMARKS Appendix a-soc. 
l'Ul!ER tUIER INTEIMl. ~SC TYPE FT6 &RAINS IN: FEED +10FEED NltflA6 1111:i -63uJII -63FEED ~uM +10 SAN) 

18632 20803 91-96 5. M0~32 6220 SL RI.. 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. M D NH6l 32 62 20 SL RL. SILTY SAN> 96-106 o.o 19600.0 -2.0 57,1 12.6 -1.0 -1.0 -1 -1 -1 
Ul634 20803 106-116 10. M0~32 6220 SL RL. SILTY SAND 106-116 o.o 16900.0 -2.0 53.3 13.5 -1.0 -1.0 -1 -1 -1 
18750C 20803 106-116 10. M D NH6l 32 62 20 SL SPECill. SAMPI.E 106-116 2.0 19100,0 -2.0 58.8 14.3 -1.0 -1.0 -1 -1 -1 RECI.EANED +10M MAT' L 
18635 20803 119-124 5. M0~32 6220 SL RL. SILTY SMD 119-124 0.0 13300.0 -2.0 36.1 7.2 -1.0 -1.0 -1 -1 -1 
18636 20803 124-129 5, M D NH6l 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. M0~32 6220 SL SPECill. SAMPLE 91-124 0.0 10500. 0 -2.0 29. 7 2.8 -1.0 -1.0 -1 -1 -1 RECLEAtED +10M MAT' L 
18637 20803 91-129 38. M D NH6l 32 62 20 SL SLUICE BOX 91-129 4.0 3600.0 -2.0 24.7 6.0 -1.0 -1.0 -1 -1 -1 

t«MAGNETIC l£AVY MitERAL CIKENTRATE (PPM) 

SAMPLE ru NA CE CR "' FE co NI cu ZN ZN2 AS SE MO AS A62 SN SB BA LA If' TA w PB BI TH u WT ASSAY 
IUIBER PPB " g/kg IEiliff 
18632 200 0.25 822 820 9700 27,10 240 250 290 140 0 75 -10 4 0.5 0 -10 2.3 700 514 91 6 26 69 2 200.0 19.3 3 21.40 
18633 88 o. 17 S68 750 10000 23.80 200 240 2SO 130 0 63 -20 6 0.5 0 -10 1.4 400 359 53 9 8 123 3 140.0 14.2 3 41. 70 
18634 86 0.15 635 960 10000 25.60 210 240 290 120 0 63 -10 5 -0.5 0 -10 1. 9 600 409 57 11 12 46 2 160.0 15. o 3 39.10 
187SOC 100 0.16 656 1100 9800 29.80 240 210 2SO 150 0 99 -10 5 -0.5 0 -10 1.6 -600 465 72 12 20 66 3 170.0 14.8 3 43.00 
18635 220 0.18 542 970 10000 25.60 200 220 200 120 0 S5 70 4 -0.5 0 -10 1.1 -500 331 42 10 -6 40 2 130.0 11.4 3 26.40 
18749C 3S 0,19 283 600 9300 23.60 180 180 190 120 0 82 -10 3 -0.5 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 60 69 -2 180.0 15.9 7 18.20 

MAGNETIC HEAVY MitEIR CIKENTRATE (PPM) 

SAMPLE 1G) TI02 CR NI cu ZN SE MD AS PB WT 
UBER " " g/kg 
18634 1.200 4.30 2500 180 42 440 -1 4 4.0 10 0.8 

BEDROCK ANll.YSIS CPPN> 

SAMPLE ru SB AS BA BR CD CE cs CR co EU If' IR FE LA LU NO NI RB SN SC SE ASR NA TA TE TB TH SN w u YB ZNR ZR 
tUl!ER PPB 
18636 -7 -0.2 2.0 400 o.o 2 37.0 o.o 130 20 0 3 -100 5.4 " 19 o.o 1 86 0 0,00 o.o -10 0 3.40 " -1.0 -10 0.0 3.9 -10 -2 0.8 0 0 0 

BEDROCK ~YSIS (PPM> ~TIN.ED 

SAMPLE cu PB ZN "' AS SNR LI BE CO2 NA M6 ll. SI02 s Cl K CA FED NIR SR NB MOR BAR TAR BI LOI FE 
IUBER " " " " " 18636 30 14 59 0 1.0 0 0 0 0.00 3 0 o.oo 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 8-61A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20804 

Dr i 11ing Completion Date 2/11/86 

LOCATION (see map at right) 

S-T-R sw¾-SE¾-5-62N-20W 

County St. Louis 

Quadrangle __G_h_e_e_n_N_._W_._7_._5_______ 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surface Elevation 1288 ft. 

Total Depth 92 ft. 

Elevation, Top of 
Precambrian Bedrock 

Drilling Method __M_u_d_R_o_t_a~ry._______ 

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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-64 Des Moines Lobe 
Gl. Drift 

64-92 Rainy Lobe F B,C C = Ag,Ni,Co 
Gl. Drift 

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: 

Thin Section Description: 

' 
,1 I 'i 

. . I 
'! I,-

- . i _, / 
,I!!, ,-' ·_""""'"" (✓ 

\' -~ 
__,,,. '. 0 -- I 

• I
is ,., 

I 

/ ~--•-c1 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

IMRllRDEN MILLl!ll IWWll£MT L!Nll!ll l.AfQ!ATOOY SAlf'lE LIS 

Slft'LE IEllffl IK&,IETI IEl!xiT 16RAl1S DRY) PLI IF.iCJI IPTI111 
Ill. n-a ;;;g~z..::a::a:::::::s::r =-===:m:::a ~ 

N. I. CCH: CLAST t'ATRU 
~=- -= 

TAil.£ +10 TAa.£ TAa.£ lt,I, CCM:, IOl I(), CJ't.C SIZE 1 SIU SD ST C't ta.Cli 
SfUT DIIPS FEED roe LIOOS TOTrt IIA6 IIA6 Y.6, PPS -ws ~ LS OT Sil CY 

liibol 11.3 1.6 9, i 31,7,5 ~'i7,4 71i, I ~.6 ll,5 0 AA C 85 15 1¥1 ~ u ·, t y &!iN ii!iN TILL 
--02 19,4 1.8 17.6 557.B 445.0 112.B 91.6 21.2 0 NA C 90 10 It'.! NA u y y y E<H & TILL 

18602A 8.3 0,6 7.7 200.1 145,2. 54.9 46.0 8.9 4 91 p I,() 40 NA AA u y y y B B TILL 
-03 9.l 0.2 9.1 272.1 222.a 49,3 39.7 9.6 Ii N>I C &5 15 tlA NA u y fl jj TILL' y-04 3.2 0.2 3.0 a2.9 71.3 11.o 9, 7 I. 9 v tlH p 85 15 NA NA u i l i & 6H TILL 

18604R 6,4 o.o 6.4 lbU 133.5 31,3 25.0 b.3 2 48 TR NA NA W\ NA u y y y 68 68 TIU 
-621 2.9 o.o 2,9 126.1 96.4 'l!i.1 'll.7 7.0 28 

1874lC2l.7 0,0 2l.7 407,5 279,7 127,B 100,1 27.7 l 162 m W\ NA NA NA u y y y B B TIU 

&a.JI a.ASSIFICATIIJI 

vmu SlJI F'IOt !IW:INB TABLE ~ PAlfHl«i 
IUIOOI IF liRAINS 

ADBRAIIEI) JRREliU.M IE.ICAT£ to( IXC Y,6. 
6NfL£ I PIH£D ..,.-=a -==a -=--=- l'IA6 ASSAY 

YIN DIMTER THID:1£$ T P T P T P TOTAL &'IS Pf'B R£Wff:S 

IBoOI Y IO VISIBLE 6!X.D EST, 351 Pl'RITE 

--02 'I NO VISllil GCl.D EST. 3vl P1RITE 
I>: AASEoor-1F11TE 

18o02R Y 25 X 50 BC EST. 151 PYRITE 
501,50 10 C 150 GAAIHS 
75 I 100 18 C MSE>O>YRITE
75 I 175 25 C 

4 46.0 91--03 H I() YISlll.E G!l.O 

-<>4 N NO V!Slal: G(l.0 

SO l 10 C EST. 151 PYRITE 
~ l 100 18 C 

18604A Y 50 
O,lI~ITE 

2 25.0 48 

-621 Y 75 X 75 EST. 151 PYRITE 
1000 GRAINS 

I 22.7 28 !VlSOO'YRITE 

1amc Y 25 1 25 :IC £Bl. 50% Pi1UlE
25 I 75 10 C JOO GRAINS

200 I 250 42 C ARSfJO>YRI TE 

3 100.l l1,2 
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MASTER FILE 

SAMPLE 
UIIIER 
18601 
18602 
18602R 
1874JC 
18603 
18604 
18604R 
18621 

DH 
ttNIER 
20804 
20804 
20804 
20804 
20804 
20804 
20804 
20804 

SAMPLE 
INTEIMl. 
&4-74 
74-84 
74-84 
74-92 
84-89 
89-92 
89-92 
&4-92 

STD 6 FORTY LEBAL 
llESC 

10. N OSHE S 62 20 
10. NOsw-sE 5 62 20 
10,0 NO ~SE S 62 20 
18. N Osw-sE 5 62 20 
s. NO ~SE 5 62 20 
J. NOsw-sE S 62 20 
3,0 NO SHE 5 62 20 

28, NO5W-SE 5 62 20 

alJITY DRIFT 
TYPE 

SL RI.. IM.. SAND 
SL IL IM.. SAND 
SL RI.. IM.. SAND 
SL SPECI~ SANPI.E 
SL RI., IM.. SN> 
SL IL IM.. SAND 
SL IL IM.. SAND 
SL SLUICE BOX 

ASSAY 
FT& 
64-74 
74-84 
74-84 
74-92 
84-89 
89-92 
89-92 
&4-92 

&OJ) 11T (g) 11T (g) 11T (g) 11T (g) 11T (g) 11T (g) 11T j 

BRAINS Ill: FEED +lOFEED t«NIAB NA6 -6JuM ~ -6JuN 
o.o 11300.0 -2.0 56.6 13,S -1,0 -1.0 -1 
o.o 19400,0 -2.0 91,6 21.2 -1.0 -1.0 -1 
4.0 8300.0 -2.0 46.0 8.9 -1.0 -1.0 -1 
3.0 23700.0 -2.0 100.1 27. 7 -1.0 -1.0 -1 
o.o 9300.0 -2.0 39. 7 9.6 -1.0 -1.0 -1 
o.o 3200,0 -2.0 9.7 1. 9 -1.0 -1.0 -1 
2.0 &400.0 -2.0 25.0 6.3 -1.0 -1.0 -1 
1.0 2900.0 -2.0 22.7 7.0 -1.0 -1.0 -1 

11T j 

+10 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

11T j 

SAND 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

REMAll<S 

REClBltED +HIN NAT' L 

Appendix 8-61C. 

t«MIA6t£TIC l£AVY Nlt£RAL aKENTRATE (Pi.II 

SANPLE 
IUIIER 
18601 
18602 
1874JC 
18603 
18604 
18604R 
18621 

AU NA 
PPB j 

120 0.46 
22 o.~ 

150 0.33 
-22 0,24 
-9 0.13 
32 0,24 
62 0.53 

CE 

493 
330 
511 
&47 
295 
490 
755 

CR 

690 
470 
630 
460 
180 
470 
910 

~ FE 

4300 JO.JO 
4900 24.10 
6500 30.40 
noo 24.20 
6600 10.10 
9100 21. 10 
6300 27.80 

co 

280 
220 
250 
170 
70 

170 
220 

NI 

260 
240 
230 
190 
210 
220 
410 

QJ 

510 
560 
470 
270 
630 
280 
390 

ZN 

160 
140 
140 
120 
140 
150 
150 

ZN2 

0 
0 
0 
0 
0 
0 
0 

AS 

61 
53 
52 
36 
11 
42 
39 

SE 

-10 
20 

-10 
-60 
-10 
-10 
-10 

Kl A6 

6 -o.s 
5 -0.5 
5 -0.5 
4 1.0 
6 0.5 
6 -o.s 
6 -0.5 

A62 

0 
0 
0 
0 
0 
0 
0 

SN 

-10 
-10 
-10 
-10 
-10 
-10 
-10 

SB 

1.1 
1.3 
1.0 
0.9 
0.4 
1.8 
1. 7 

BA 

2000 
1600 
1600 
800 
400 
600 

1500 

LA 

281 
192 
340 
393 
174 
341 
561 

~ 

42 
26 
48 
55 
29 
59 

120 

TA 

-3 
-2 
4 
8 
6 
7 

10 

w 

21 
41 

"67 
75 

320 
120 

PB 

52 
58 
46 
60 
39 
86 

101 

BI 

4 
4 
3 
2 
2 
2 
3 

TH 

85.0 
&4,0 

120.0 
150.0 
65.0 

120.0 
190.0 

u 

12.5 
6.9 

14.4 
14.9 
7.8 

10,3 
19.2 

11T ASSAY 
g/kg WEIM 

5 34.50 
S 68. 70 
4 73. 70 
4 29.30 
3 10.60 
4 18. 70 
8 16.90 

NAIKTIC .SWV Nit£RAL CIKENTRATE <PPNJ 

SAMILE 
tUIIER 
18603 

ltiO 
j 

0,810 

TI02 
j 

3.80 

CR 

1300 

NI 

230 

QJ 

73 

ZN SE 

340 -1 

I«) 

19 

A6 PB 

3.0 16 

11T 
g/kg 
1.0 
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Appendix 8-62A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-2O9O1 

Drilling Completion Date 12/19/86 

LOCATION (see map at right) 

S-T-R SE:-NE!-14-63N-2OW 

County St. Louis 

Quadrangle Gheen 7.5 

Regional Survey Area __O_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1335 ft. 

Total Depth 65 ft. 

Elevation, Top of 
Precambrian Bedrock 1275 ft. 

Drilling Method Mud Rotary 
--------..a..-------

S ample 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 

0-47.5 Des Moines Lobe 
Gl. Drift 

47 .5-60 Rainy Lobe 
Gl. Drift 

60-65 Bedrock 

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

BEDROCK 

Library 
Samples Subsamples 

Available Tested 

F B,C 

F I 

E = Skeletonized Grab Sample 
in Core Box 

Significant 
Geochem 
Samples 

B Cu,Ba,Bi 
C = Ag,Ni,Mo 

H = Thin Section 
I (Bedrock or Drift) 

F = Interval Cuttings in Bucket Split of "Wholerock" 
G = Core Sample 

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% dissem. 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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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

O\IERBlllOEN DRILLI!fi ~ UNITED 

5MllE IEI6HT <KB.WETl ~ IGI-IT (fiRAl1S DRYl AU 
I(), IQ"1I' FT'":J:::I =--=-===;..:::::.;:::~:::::sc--rr== a:::=.=:::c::::i 

11. I. CIX 
------

TAa.E +10 TAlU TAElE 11. I. CIN:, Nru 00. CALC 
Sf'l.lT OiIPS FEED CIX LIGHTS TOTri. l'1A6 l1A6 1/,6. PPB 

18638 11. 9 (}. I) 1I. 9 

18b3eR 9.7 0.0 9.7 
-~9 6.1 o.o b. I 

18639R 5.4 0.0 5.4 
-641 5.0 !). 0 5.0 

18751C 0,4 o.o 0.4 

liClll a.ASSIFICATI 0. 

LABOOATOOY SAtfll.E LOO 

DESCRIPTiru 
s::-= --i::==::a:-::r=::r ==r-:zs :::::r:zr:, 

CLAST ~TRIX 
--------- =--· 
SIZE I 5/U SD ST CY ca.oo 

= 
VIS GR LS OT SD CY 

Cl.ASS 
rrczr-:res 

167.2 129.0 38.2 3•).5 7.7 0 NA TR NA NA NA A u y y y BB GB TILL 
155.0 121.6 33.4 25.6 7.8 1 1424 TR NA NA NA NA u y y y B B TILL 
76.3 62.4 13.9 8.7 5.2 1 172 TR NA NA NA t-lA u y y y BB GB TILL 

125.5 102.1 23.4 18.4 5.0 1 157 TR NA t¥l NA NA u y y y B B Tili 
120.8 100. 7 20.1 15.7 4.4 2 24 
53.2 52,0 1.2 

VISIBLE 6CUl FRtJ1 SWIKil6 TABlE 1WD PIW4It«i 

!Wft.EIPAIIED 

18638 

18638R 

Y/N 

N 

N 

DIMTER 

NO VISIBLE G

200 X 400 

lHIOOESS 

OLD 

54 C 

-39 N 75 X 125 20 C 

18659R y 100 X 150 25 C 

-641 y 50 X so 10 C 

18751C N NJ VISII.tE 60Ul 

0,9 0.3 0 NA TR NA NA NA NA s 11 y N B NA SANO 

tUBE'R CF 6RAIHS 

ABBRADED IRRE6Ll.AR IE.ICATE KlN 
~== ==---== === t1A6 

T p T p T P TOTri. Ei1S 

CAI.C V.6, 
ASSAY 
PPB REMARKS 

l 

2 

2 

25.b 

8.7 

18.4 

15.7 

1424 

PHOTO REFERENCE U.30 

172 

EST. 5X PYRITE 
150 SAAINS 

157 ARSEHPYRITE 

EST. 2oz PYRITE 
1% ARSENOPYRITE 

24 <FINE! 
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FIEIJHJTE UNARY LOO 08-20901, fl.II) ROTARY 
OB-20901C IN tOUAB llC JC IN -63 MlCD JC IN IIA8 FAtC J -63 tG IIA8 MAB ..C 

"100u "100 "10 "10 "300 "10 ASOO ASO "100 MJ_A :ti ~ A£ IILAS l ~ A~ C Hi 8 No Zn Fd Ni Pt1 No ~ •~ /k (FEET1 I l I T 115 LITIG.OOY Ll1l0.08IC DESCRIPTICNI AND/OR REMARKS I Appendix 8-62B. 
~DES M INES~ 

L-----1------1..----- L-----L----- L-----L-----L----- L----- L----- L----- L----- L----- L----- L----- L----- L----- L----- L----- L-----1 I
!------ 1------1------1------1------1------ 1------1------1------1------1------1------ I------ 1------1------1------1------ 1------1------1------1 -I :t-----1--·--tu•--r--·--1--·--t-----t-----t-----~-----t-----t-----t-----t-----i-----t-----t·----t··---t·---- t·----r-----1 s ~ I 
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l-----l-----l-----l-----l----- -----l-----l-----t-----l-----t-----1.-----1------1.-----l-----~-----l-----l-----l-----l-----1 10 ~ i~-----~-----r-----~-----~-----r-----r-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----~-----1 ~ 1i------1------1------t··--· t----- r-----t-----t------t------!------ !------ !------ !------ 1------t··--- !------ t----- 1------ 1---·-· t··---t -, ~ Ir-----r·----r-----r-----r·----r-----r··---r-----r-----r-----r-----r----- r-----r-----r----- r-----r-----r-----r----- r-----1 15 -=1 ~ ! 
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1------ r-----~-----r----- t-----1------r-----r-----r-----t-----t-----r----- r-----r-----r-----t-----t-·--- r-----r·---- r----- zo ~ 1
~-----►----- ►----- ►----- ►-----~----- ►-----►-----►----- ►-----~----- ►-----►-----►-----~-----►-----~-----~-----► -----~-----! ~ I ------ i------- i------ i------ r----- i------ i------ i------ r----- r----- r----- t----- i------ r----- t----- r----- r----- t----- r------i------1 7 (0,0-45, Ol CLAY! LNlXIDIZEDJ lik1 Hdi•nh I 
·----- r-----r----- r-----r----- r-----r-----r----- r-----,-----r----- r----- r----- r----- r----- r----- r----- r·---- r----- r-----1 -, w/1ilt'l c:l•Yf oxidation d1~h not obllrvt111 1 
_-----[-----, -----1 ----- r-----[_____ (_____ -----· ·1 ----c·---- r----- r----- I ---- I . --- r----- r----- ------ r-·---c----- r----- I 25 ____:! 37-47,:1 c:l1y ii v 10ft. ! 
------ ----' ,. _____ f.. _____ [ _____ ----- _____ l _____ L----- ----- L----- !.----- L----- L----- t, _____ i: _____ l _____ [:_____ L-----L-----1 -:J 1 

------1------1------L-----~-----l------l------l------l------L-----1------L-----1------L-----l------1------1------1------1------1------1 ~ I 
------ 1------ 1------ 1------ 1------ 1------ 1------ 1------ 1------1------1------ ~-----1------ ~-----1------ ~-----1------ ~-----1------1------1 -I I 
·-----►-----►----- ► -----1------ ►-----►----- ►----- ►----- ►----- ►-----► -----~-----t-----~-----~-----~----- ►-----► -----~-----I ~ I• :.:lO -1 : ·-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r-----r----- -, 1 
:::=:: [:=::[::::[::::[:::: [==== [==== [==== [==== [=:::[::::E::=: [::=: [:::= E==== E::=: ===== [::== [==== [==== j--1 ! 
------ -----' ----- !------ -----1------ ----- ----- ----- ----- ----- -----1------1------ -----1------ ~----- ~-----!------. -----

85 ! 
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MASTER FILE 

~PLE DH ~PLE STD 6 FORTY LESAL cwm DRIFT ASSAY 6Cl.D WT <gl WT (gl WT (gl WT (gl WT(gl WT (gl WT% WT % WT% REMARKS Appendix 8-62C. 
NJMBER PUMBER INTERVAt. DESC TYPE FTG GRAINS HMC FEED +lOFEED NONMA6 ~ ""b3uJII -63FEED ""b3ufll +10 SAND 
18638 20901 48-58 10. MO SE-NE 14 63 20 SL RL. MED. TO C. SAND 48-58 0.0 11900.0 -2.0 30.S 1.1 -1.0 -1.0 -1 -1 -1 
18638R 20901 48-58 10.0 Iii OSE-NE 14 63 20 SL RI... IED. 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. Iii OSE-NE 14 63 20 SL RI.., MED. TO C. SAND 58-61 1.0 6100.0 -2.0 8.7 S.2 -1.0 -1.0 -1 -1 -1 
18639R 20901 58-61 3.0 MO SE-tE 14 63 20 SL RL. IIIED. TO C. ~ S8-61 1.0 S400.0 -2.0 18.4 s.o -1.0 -1. 0 -1 -1 -1 
187S1C 20901 58-61 3. Iii OSE-NE 14 63 20 SL SPECIAt. SAMPLE 58-61 o.o 400.0 -2.0 0.9 0,3 -1.0 -1.0 -1 -1 -1 RECLEANED +10fll MAT'L 
18640 20901 61-6S 4. 14 0 SE-#£ 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. MO SE-NE 14 63 20 SL SLUICE BOX 48-65 2.0 S000.0 -2.0 1S.7 4,4 -1.0 -1.0 -1 -1 -1 

t(Jtf!AGNETIC HBWY MINERAL C()t,[ENTRATE IPPMl 

~PLE AU NA CE CR IIIN FE co NI cu ZN ZN2 AS SE JIIO AS A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY 
NJIBER PPB " g/kg WEISHT 
19638 54 0.19 817 320 8600 30.40 280 280 430 180 0 23 -10 6 -o.s 0 -10 0.8 2000 54S 76 9 38 52 3 190.0 21. 9 3 22.10 
18639 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 16.80 
18639R -23 0.30 499 270 8700 22.20 200 230 180 110 0 13 -10 s -o.s 0 23 0.7 700 360 64 7 6S 99 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 8. 1 2 0.85 
18641 -31 0.36 949 370 8200 28.70 350 500 380 140 0 28 -30 8 -0.5 0 -10 -0.8 800 714 140 10 100 109 3 240.0 30.6 3 11.30 

~IC HEAVY IIII~RAL CO~ENTRATE (PPflll 

SAMPLE MSO TI02 CR NI cu ZN SE MO A6 PB AS WT 
l'tJIIIBER " " g/kg 
18638 0.380 2.70 2200 220 66 350 0.1 12 -o.s 8 2,S 0.8 
18639 0,880 3.20 1500 560 92 310 -1 98 3.0 10 o.o 0.9 
18639R 0.530 3.20 1400 190 61 290 -0.1 23 -0.S 14 2.1 0.9 

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 VB ZNR ZR 
l'tJIIIBER PPB " " 18640 -7 -0,2 2.0 800 o.o 2 40.0 o.o 100 20 0 3 -100 4.0 2S 0.0 2 71 0 0.00 o.o -10 0 3.70 -1.0 -10 0.0 S.4 -10 -2 1.3 0 0 0 

BEDROCK ANALYSIS (PPMl COOirilD 

~PLE (lJ PB ZN MN A6 SNR LI BE CO2 NA 1116 Al SI02 s CL K CA FED NIR SR NB MOR BAR TAR B! LOI FE 
NJIIIBER " " " " "18640 37 17 7S 0 1. S 0 0 0 0.00 4 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 8-63A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20902 

Drilling Completion Date 12/15/86 

LOCATION (see map at right) 

S-T-R SE!-SE¼-36-63N-20W 

County St. Louis - , 

Quadrangle Gheen 7.5 

Regional Survey Area __o_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1340 ft. 

Total Depth 29.5 ft. 

Elevat ion, Top of 
Precambrian Bedrock 1316.5 ft. 

Drilling Method _M_u_d_R_o_t_a_r-y_______ 

Sample Diameter 4.5 inch 

-- . ... ·;_-....;:_~-

~~-~q,'-;,; t- -_ --::-
>:JJ 

, ----~-· ...._ ---

Sample Collection 
Method Slurry: Trough with Dam 

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

INFORMATION SUMMARY 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-10 Des Moines Lobe 
Gl. Drift 

10-23.5 Rainy Lobe F B,C B = Au,W 
Gl. Drift C = Ag,Mo,Ni 

23.5-29.5 Bedrock 

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 11Wholerock" 
D = Sluice Box Composite G = Core Sample 

BEDROCK 

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. 

262 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

0\/ERB!E!>EN DRILLHll IWWEENT UNITED LABOOATOOY StWLE LOS 

SAlfl.E IEI6HT (KS. NETI IIEICilT (SAANS DRY) ~ DESCRIPTIOO a.ASS 
Kl. ===• ••-:-- --=-s-===::z:u::==~==== • ==========•-===== =====--- • ===--sezrs:z s:-=--

11, I, COC CLAST HATRIX 
-------= ======== 

TAll.E +10 TA!l.E TABLE 11. I. CCK. NOO I{), CALC SIZE % S/U SD ST CY Cll.00 
SPL 1T anPS FEED coc LIGHTS TOTAL t1A6 l'IAS v.s. PPB ™ == 

VIS 6R LS OT SD CY 

18614 3.6 0.1 3.5 150,9 143.0 7.9 6.4 1.5 0 NA p 80 20 NA NA u '( y '{ B B TILL 
18614R 2.1 0.1 2.0 58,1 51,7 6.4 5.1 1,3 0 NA p BS 15 NA NA u y y y GB 68 TILL 

-15 8,(1 0.1 7.9 3lt), i 287.5 23.2 19, 1 4. 1 <) NA p 85 15 NA NA u V '( B B TILL
-617 3.8 o.o 3.8 142.8 122, 1 20.7 17.8 2.9 0 NA 

18745G 4, 1 o.o 4.1 95,0 87,6 7,4 6.5 0.9 0 NA TR NA NA NA NA u y y y GYB 6Y9 TILL 

&a..D ~IFICATICW 

YJSUU 6Cl..D ADI SJW<!lli TABLE ~ P""'I~ 
tUtBER Cf' SRAIHS 

SIVfU I PAtf£D 
ABBRADED 
c=== 

!RRE6l.l.M 
-::--= 

DEL ICATE 
===== 

NlN 
l'IAS 

CALC V,6, 
ASSAY 

Y/N DIAl£TER THlo:NESS T p T p T P TOTAL 6115 PPB R01AR1:S 

18614 N NO VISIBLE GOLD 

18614R H NJ YISUl.E 00..D 

-15 N NO VISIBLE GOLD 

18617 y I{) VISI.BI..E GOLD EST. 307. PYRITE 
2% ARSENOPYR ITE 

18745G Y t«J YISill.E SCl.D EST, 10% PYRITE 



FIEUNlTE •SIJl!ARY LOG 08-20902, IIJD ll>TRRV 
OB-20902C IN ta. A ltC H IN -63 MICIOI Jr IN A FMC l -63 tG A IIIAB 

,0 - -63 ltC"200 "600 ~ "25 "6000 "30 "100 "100 "10 "'¾2_ "'300 "'10 "SOO "SO "100 "500 '10 "100 "10 "'2 Appendix 8-63B.
Al~ Cu Sb lllo _BL Al Cu Ni So - In Fd Ni Po No A jiu a/ka a/ka a/kg

i I l I I I I I I I r ! l I I ! I I 1 I I 
l _____ i ----- L_____ L_____ L----- L----- r----- L-----L----- L----- L----- L----- '------ L-----L----- '------ '------ L----- L----- !..--· -- I 

t----- ~----- ~----- ~----- ~----- ~----- r----- ~----- ~----- ~----- ~----- ~----- ~-----t----- ~-----t----- ~----- ~----- ~----- ~-----! 
t------ i------1 ----- i------ i------ r----- ~----- ,------~----- ~----- ~----- r----- ~----- ,------ ~----- i------r----- ~----- ~-----t-----1 

t----- 1-----~-----~----- 1-----:-----t-----~-----t-----t----- 1-----t-----t-----t-----~-----~-----t-----t-----t-----t-----l 

i:RECLEANED .10-20! l.1874'5CI f01 
i:iP;1 

!l.86.1. 71 101 
=----,,.--
~ .. A:s·e:i., 
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., 

ATER FILE 

SAMPLE DH SANPlE STD 6 FORTY l.E6A. CIDTY DRIFT ASSAY 6(1.D WT (g) WT <g> WT (g) WT (g) WT(g) WT (g) WT i WT i WT i RENAAKS 
ttM3ER ttNIER INTE!Ml. 11:SC TYPE FT& &RAINS Ill: FEED +10FEED rotlA6 MAG -63uM ~ -63uN +10 SAN) Appendix 8-63C. 
18614 20902 10-15 5. MOSE--5E 36 63 20 !l. IL BYI.. SAND 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 MO SE--5E 36 63 20 !l. Ill, &YI.. SAND 10-15 o.o 2100.0 -2.0 s. 1 1.3 -1.0 -1.0 -1 -1 -1 
18745C 20902 10-20 10, MOSE-SE 36 63 20 !l. SPECill. SAMPLE 10-20 o.o 4100.0 -2.0 6.5 o. 9 -1.0 -1.0 -1 -1 -1 RECLEANED + 1 OM MAT' L 
18615 20902 15-20 5. MO SE-SE 36 63 20 SL IL &YL. 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 MO SE--5E 36 63 20 SL BEDIID( -1.0 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -1 -1 -1 
18617 20902 10-29.5 19.5 Iii OSE-SE 36 63 20 SL SLUICE OOX 10-29,5 o.o 3800.0 -2.0 17.8 2.9 -1.0 -1.0 -1 -1 -1 

r«N!A&tETIC l£AVY Nit£RA. aN:ENTRATE (PPM) 

SAlilPI..E Ill NA CE CR FE co NI ru ZN ZN2 AS SE Ill A6 A62 SN SB BA LA HF TA w PB BI TH u WT ASSAY* 
UBER PPB i g/kg IEI~T 
18614 240 0.12 204 170 11000 9.40 40 130 110 98 0 12 -10 6 -0,5 0 -10 0.7 400 112 19 4 550 56 -2 44.0 4.7 2 7.95 
18614R 66 0,31 518 370 10000 21.20 110 130 92 110 0 24 -30 8 -0.5 0 -10 1.4 -700 310 68 -1 1400 56 -2 110.0 12.4 2 3.63 
18745C -38 0.19 296 290 24000 25.10 300 230 260 140 0 44 -20 7 -0.5 0 -10 1, 1 -600 181 36 6 750 51 J 71.0 12.0 2 4.46 
18615 -15 0,09 -5 190 21000 13. 70 120 2SO 270 'fl 0 16 30 8 -0,5 0 -10 0.8 -300 143 -2 4 1000 48 2 53.0 5.4 2 17.20 
18617 80 0.24 461 390 13000 26,40 280 290 320 120 0 29 -20 18 -0.5 0 -10 1.J -1200 334 80 6 5400 56 2 120.0 15.8 5 12.90 

IIB£TIC l£AVY Nit£RAl. llKENTRATE (PPM) 

SAMPLE "311 TI02 CR NI ru ZN SE Ill A6 PB WT 
NlJIBER i i g/kg 
18615 1.100 2.70 2100 900 120 290 -1 190 2.0 6 0.5 

BEDROCK ANA.VSIS (PPM> 

SAMPLE ~ SB AS BA BR CD CE cs CR co EU tt= IR FE LA LU Ill NI RB SM SC SE AGR NA TA TE TB TH SN w u YB ZNR ZR 
f{JMBER PPB i i 
18616 -7 -0.2 2.0 600 o.o 1 41,0 o.o 160 30 0 J -100 7.6 22 o.o J 120 0 0.00 0.0 -10 0 2.80 -1,0 -10 o.o s. 1 -10 54 5.6 0 0 0 

BEDROCK ANA.YSIS (PPM) camrtJED 

SAMPLE ru PB ZN A6 SNR LI IE CO2 NA N6 ll. 9102 s a. K CA FEO NIR SR NBlllR BAR TAR BI LOI FE* 
ttJIBER i i i i i 
18616 92 15 110 0 1,5 0 0 0 0.00 J 0 0.00 o.o o.oo 0 0 0 o.o 0 0 0 0 0 0.0 -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 __l~/_9...;../8_7_____ 

LOCATION (see map at right) 

S-T-R SEf-SEi-6-63N-20W 

County St. Louis 

Quadrangle Gheen N.W. 7.5 

Regional Survey Area __O...;..r_r________ 

HOLE PARAMETERS 

Surface Elevation _.::.l.::.3..:.25_f_t_._______ 

Total Depth _.::.1.::.25~f_t_.__________ 

Elevation, Top of 
Precambrian Bedrock __________ 

Drilling Method _M~u.::.d.;,;_R_o~t~a~r~y_______ 

Sample Diameter _..;.4...;..'...;..5_in_c_h________ 

BM ' 
t---'----,....,-1.j-:ft ~ ~ -_ - - - - -

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 

0-100 Des Moines Lobe 
Gl. Drift 

100-125 Rainy Lobe 
Gl. Drift 

Library 
Samples 

Available 

F 

Subsamples 
Tested 

B,C 

Significant 
Geochem 
Samples 

B Pb,Bi,Sn 

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

E 

F 
G 

= Skeletonized Grab Sample 
in Core Box 

= Interval Cuttings in Bucket 
= Core 

H = Thin Sect
I= (Bedrock 

Split of 
Sample 

ion 
or Drift) 
"Wholerock" 

BEDROCK 

Principal Rock Type: 

Thin Section Description: 

265 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

llVERBlRDEN DRillI/li NANA6El'ENT LHUTED l.ABffiATOOY SAlfU LOO 

smu: IEIEiiT (KS. NETJ ti: IGff l6RAHS DRYl AIJ DESCR IPTIOO
Kl. m ...... .....__,_____:.:::a:___:::sz:r-z O.ASS•• a::z:=-:=---=~ ~ z==:::a•:,;r, e2sn:s:r:w:::1 s:z-----11. I. COC CLAST HATRIX 

:: -- ----=:...-- - -=--·TABLE ♦ 10 TA.!U TA.El£ 11. I. C!Y~. NOO 00, CALC SIZE l S/U SD ST CY ax.ooSflIT OHPS FEED coc LIGHTS TOTrt. l1A6 l\'\6 V.6, PPB = 
VIS m LS OT SD r:t 

18659 7.0 (,, 9 6, 1 311. 2 28'i.5 21.7 19.6 2.1 () Ni'l p 50 50 NA t/A u y y y
1., r, 8 B TILL-~,(I 6.0 •). I) 6.(• 212. :; 191.9 l.(1. 3 , .a 2.7 11 TR N4 NA NA Nii u y y y' B B TILL

!BobOR 10.0 0.0 10.0 196,9 157.7 39.2 34.8 4.4 0 NA TR NA NA NA u y y yNA
-661 4,5 4.5 

GB 6B TILL0,0 12.6 9. 1 .), 5 3.0 ,), 5 I) Nii TR f◄~ IM NA NA lJ y y y B t TILL-662 1.9 0.0 1. 9 io.4 70.S 5,9 s.s 0.4 0 NA 
18757C 9.5 o.o 9.5 253,2 220.6 32,6 '19. 7 2.9 13 TR NA NA u y y yNA NA B B Till 

6CU a.ASSIFICATIClf 

YlSUU 00-D fJIOt SW!Kih8 TA.BL£ AAD PAHHl¥3 
NJiB£R CF 6RAI NS 

ABBRADED IRR£Sll..M DELICATE IOI Crt.C V. 6. 
SAIA..£ I PNIED === =:::...--==: ==== W;S ASSAY

Y/H DIMTER ruIOOESS T P T P T P TOTAL &iS PPB RfJ'I.ARKS 

18659 N 140 VISIBLE GOLD 

-c:6{1 y 51) .I :j,j 
EST. 5o/. f"tR!TE 

li,8 l 1 

18660R Y I() VISIBLE 00..D EST. IOX PYRITE 

-661 N NO VISIBLE GOLD 

-662 Y NO VISIBLE 60LD EST. 5X PYRITE, 200 GRAINS 
ARSENOPYRITE, 2 6RAINS 

BOONITE 

l8757C Y 50 X 75 13 C EST, 71. PYRITE 

1 'lJ.7 13 



BLANK PAQE 
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MASTE.~ FILE 

SAl'IPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) WT (g) wi (g) WT (g) wT(gl i,;T (g) WT '/. wT 'f, wT '/. ilE,"lARKS Appendix 8-64C. 
NUfll.BER NUl'lBER INTERVAL DESC TYPE FTG GRAINS HMC FEED +lOFEED NG~MAG MAG -63uM -63FEED -63w"l +10 SAND 
18659 
18660 
186601 
1866: 
18757C 
18662 

20904 
20904 
20'304 
20'304 
20'304 
20'304 

100-110 
110-117. 5 
110-117.5 
117.5-125 
:00-125 
100-125 

10. MO SE-SE 
7.5 MO SE-SE 
7.5 MO SE-SE 
7.5 MO SE-SE 

25. MO SE-SE 
25. ~ DSE-SE 

6 
6 
6 
6 
6 
6 

63 20 
63 20 
E,3 20 
63 20 
63 20 
63 20 

SL 
S:.. 
SL 
SL 
SL 
s,_ 

RL. GVL. SAND 
~i.. GVL. SAND 
,iL. GVL. SAND 
RL. GVL, SAr-iD 
SPECIAL SAMPLE 
Si.U!CE BOX 

100-110 
110-1:7.5 
ll0-E7.5 
117.5-125 
100-125 
100-125 

0.0 7000.0 
1. 0 6000. 0 
0.0 10000.0 
0.0 4500. 0 
1. 0 9500.0 
o.o l '300. 0 

-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 

1'3.6 
:7.8 
34.8 
3.0 

2'3. 7 
5.5 

2.1 
2.7 
4. 4 
0.5 
2.9 
0.4 

-1.0 
-1.0 
-1.0 
-1.0 
-1. 0 
-1.0 

-1.0 
-1.0 
-!. 0 
-,.0 
-1.0 
-1. 0 

-: 
-1 

-1 
. 

-1 
-1 

-1 
-1 

-1 

-1 
-1 

-j 

-! 

-1 
-1 

-1 
RECLEANED +10~ MAT'i. 

NONMAGNET: C hEAVY :itINERAL CONCENB/EE (PPM) 

SAl"'PLE 
!liUMBER 
:865'3 
18660 
:8661 
l8757C 
:8662 

AU NA 
PPB " 2l o. 17 
-1'3 0.2~ 
-5 -(l,(i5 

'37 0.25 
-33 0.28 

CE 

0 
0 
(I 

i+5'3 
1210 

CR 

170 
130 
-50 
260 
380 

["ti, FE 

1:000 2a.oo 
12000 28.BO 

7'300 4. 70 
'3100 31. 10 
'3i+OO 37.40 

co 

100 
1&0 
50 

190 
370 

:.I 

140 
1'30 
300 
130 
320 

cu 

210 
340 
410 
1'30 
450 

Z1'i 

120 
110 
230 
110 
220 

Zi-:2 

0 
0 
0 
0 
0 

AS 

1: 
10 
6 

21 
22 

SE 

-10 
20 
10 

-30 
-30 

~G AG 

6 -0.5 
11 -0.5 
II 1. 5 

'3 -0.5 
18 :.o 

AG2 

0 
0 
0 
(i 

0 

SN SB 

-10 0.6 
83 0.8 

-10 -0.2 
-;I) -1.0 
-10 -0.2 

BA 

400 
1100 
200 
'300 

1:00 

LA 

148 
314 

77 
2£.6 
710 

HF 

15 

27 
5 

21 
82 

TA 

-2 
7 

-1 
-4 
-4 

w 

270 
130 

11 
-30 
1'30 

PB 

55 
12'3 
65 
48 
65 

Bl 

-2 
-2 
4 
2 
2 

Tc; L, 

45.0 7. 7 
65.0 :o. 5 
!6.0 3.0 
65.0 5. 4 

:·,o. o 33.5 

WT ASSAY 
g/kg WE:GHT 

3 14. 4(! 

3 !2.50 
2.37 

3 22.00 
3 3. '3: 

~AGNE:-1C hEAVY Mii\ERAL CONCEN:RAiE (PPi'1l 

SA!Y:PLE 
N:.ill!BER 
18560 

rimo 
,;,. 

1. 1(:(1 

TiJ2 

" 2.30 

c, 

::oo 

iii: cu 

220 :60 

n~ 

:70 

SE 

-1 

lllO AG 

73 -0.5 

PB 

43 

l-;T 
~ikg 
0.5 
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Appendix 8-65A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-20906 

Dri 11 ing Completion Date 12/16/86 

LOCATION (see map at right) 

S-T-R NW!-SW¾-35-63N-20W 

County St. Louis 

Quadrangle Gheen 7.5 

Regional Survey Area Orr 

HOLE PARAMETERS 

Surface Elevation 1330 ft. 

Total Depth 33 ft. 

Elevat ion, Top of 
Precambrian Bedrock 1302.5 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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-23 Des Moines Lobe 
Gl. Drift 

23-27.5 Rainy Lobe F B,C B = Au,Ni,Cu,Pb,Bi 
Gl. Drift C = Ag 

27.5-33 Bedrock 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: Siltstone. Dark gray, schistose siltstone. Sugar 0.05. Sugary 
texture; no relict sand. Comprised of 20-50% (av. 30%) biotite and 707. qtz.-plag. 
sugar. 1% dissem. py. (By ODM, see report in Appendix) 

Thin Secti.on Number: /!18619. 
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HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBl.RDEM DRILUNi t!AHAEEEMT LitlITED l.ABffiATffiY StfflE LOO 

Stffl.E ~16HT <KS. tETl IE I6HT (SRANS DRY! rtl DESCRIPTICW ClASS 
===------ - - - =====--= =Pl), =====-

ti. I. COC CLAST HATRIX 

TABLE +10 TAfl.E TAfl.E ti. I. CCH:, NCN ti), Cft.C SIZE % S/U SD ST CY CCX.00 
Sfl..lT CUPS FEED coc LIGHTS TOTPL. l1A6 l1A6 Y.6, PflB = 

V/5 6R LS OT SD CY 

18618 30.8 (1,0 30.8 295.6 207. I 88.5 71.2 17.3 6 114 TR NA NA NA NA u y y '{ BGN BGH TILL 
1B61BR 9.7 o.o 9.7 136,5 102.1 34.4 28.4 6,0 2 4 TR NA NA NA NA u y y '{ GNB 6N8 TILL 

-1,20 4.7 o.o 4.7 156. I, t30.1 26.5 22.3 4.2 4 144 
1B746C 0.5 o.o 0.5 12.5 12.4 0.1 0. 1 0.0 0 NA TR NA NA NA NA s F y y B B SANDW.AY 

S(IJ) ClASSIFICATltw 

YISIILE EWl FR!Jt SJWCIIS TABLE AND PANUN; 
Nl1BER C.F 6AAIHS 

ABBRADED IRRE6ll.M te.ICATE t(W CALC Y.6. 
z:.:::!'""~SAlfl.E I PNfED = ==--= l1A6 ASSAY 

YIN DIAtETER Tlilo:NESS T p T p T P TOTPL. SNS PflB flEJ1MKS 
18618 25 ~ 25 SC EST, 65;,. PYRITE 

25 X 5(J BC 1 2 f'HOTO REFERENCE U21 
S(i • Si.; 10 C I 1 

100 X IIJ) 20 C 
100 J. 225 31 C 1 

6 71.2 114 
lBblBR '{ 25 X 25 5 C l EST. 15l PYRITE 

25 X 50 BC 1 150 GRAINS 
ARSEtlPVRITE 

2 28.4 4 

18620 Y 25 X 25 5 C 1 
1 EST. 351. PYRITESO X 50 10 C 

100 X 100 20 C 2 0.Sl ARSENIPYRITE 

4 22.3 144 
18741,C Y Ill YISill.E 6ClJ) EST. 70% PYRITE 

https://SANDW.AY
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l'IASTE-1 F:'.t.E 

S~PLE DH SAMPLE STD GFORTY LEGAL c □ Ut-.TY DRIFT ASSAY GOLD WT (g) WT (g) wT (g) wi (g) WT(gl wT (g) wT i WT i wT % REMARKS 
.~UMBER NUl'IIBER INTERVA'- DESC TYPE FTG GRAINS ~MC FEED +10FEED NONMAG MAG -63uM -63FEED -63uM +10 SAND Appendix 8-65C. 

_,18618 20906 25-29.5 4.5 MO NW-S~ 35 63 20 SL RL. GVL. SAND 25-29.5 6.0 30800.0 -2.0 71. 2 17. 3 -1. i) -1. 0 -1 -1 
18618R 20506 25-29.5 4.5 MO N~-Sw 35 63 20 SL ~L. GVL. SAND 25-29.5 2.0 9700.0 -2.0 28.4 6.0 -i..O -LO -1 -1 -l 

18746C 20906 25-29.5 4.5 MO NW-SW 35 63 20 S:... SPECIAL SAMPLE 25-29.5 o. 0 500.0 -2.0 0.1 0.0 -1. 0 -LO -1 -1 -1 REC~EANED +lOM MA~'L 
1861"3 20'306 29.5-33 3.5 MO NW-SW 35 63 20 SL BED~OCK -l, 0 -1. 0 -2.0 -1. 0 -1,(l -:.o -:. 0 -1 -1 -1 

:'II18620 20906 25-33 8. ONW-Sw 35 63 20 SL SLUICE BOX 25-33 4.0 4700.0 -2.0 22.3 4.2 -1. 0 -1. 0 -1 -1 -1 

NON~AG~ETIC HEAVY MINERAL CO~CENTRATE (PPM) 

SA~PLE AU NA CE CR ir,N FE co NI cu ZN Zt'-12 AS s~ MO AG AG2 SN SB BA LA HF TA w PB BI T'.i u WT ASSAY 
:-oiUMBER PPB % g/~~ WEIGriT 
18618 !10 o. 1: 530 390 8300 26.10 400 480 520 130 0 59 -20 6 0.5 0 -10 1.2 500 363 64 9 110 138 7 i.40.0 14. 8 2 51.90 
18746C 36 0, 12 759 730 0 4,j, 60 350 0 0 0 0 82 -20 0 0.(1 0 0 2.3 -600 355 79 8 870 0 0 160.0 14. 8 0 0.08 
18620 :20 0.2E, 580 450 7600 28. 70 400 390 410 160 0 63 -20 0 3.5 0 0 1.4 800 435 110 7 210 0 0 160.0 16. 9 5 16. 50 

~AGNET:C hEAVY ~ L,E.~AL CO\CENTRA;~ (.JPM) 

5/:'.'ii=iLE "iGO TI02 CR 1'vI cu ZN SE MO AG PB WT 
NLl"BE,~ " 1, ghg 
18518 0.780 3.00 1900 t50 E,3 350 l -1 2.0 14 0.6 

BED~CC.~ ANAL YS:S (PP!i') 

~~ 

I.,SAMPLE AU SB AS BA BR CD CE cs c~ co EU hF n F~ LA LU tt.0 r-.I RB SM SC SE AGR NA TA 7B Ti.; SN w Li YB ZNR B 

"NUMBER PPB 1, 
-:,()18619 -6 -0.2 -1.0 600 o.o 2 44.0 o.o 90 10 0 3 -100 3.4 ...... 0.0 -1 58 0 o.oo 0.0 -10 0 3.30 -1.0 -10 o.o 4. 7 -10 4 1. 3 0 0 0 

BEDROCK ANALYSIS (PPM) CONTINUE] 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA l"G AL SI02 s CL K CA FEO NIR SR NB i'!OR BAR TAR BI LOI FE 
NUMBER 1," " " " 18619 40 17 61 I) 1. 5 0 0 0 0,01) 3 0 0.00 o.o o.oo 0 0 I) o.o 0 I) I) 0 0 0.0 -2 o.oo 0 
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Appendix 8-66A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-21002 

Drilling Completion Date 1/15/87 

LOCATION (see map at right) 

S-T-R SWt-NWi-34-64N-21W 

County St. Louis 

Quadrangle __S_i_l_v_e_r_d_a_le__7_.5________ 

Regional Survey Area __O_r_r________ 

HOLE PARAMETERS 

Surface Elevation 1310 ft. 

Total Depth -~l-e2_2_ft-'--.__________ 

Elevation, Top of 
Precambrian Bedrock 1193 ft. 

Drilling Method __M_u_d_R_o_ta_r~y._______ 

Sample Diameter __4_._S_i_n_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 Significant 

Interval Interpre Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-95.5 Des Moines Lobe 
Gl. Drift 

95.5-117 Rainy Lobe F B,C B = Ba,Pb,Cu,Ni 
Gl. Drift C = Mo,Ni 

117-122 Bedrock 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: 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. 

274 

HEAVY MINERAL CONCENTRATE REPORT 
(SEE LEGEND IN APPENDIX) 

OVERBLRDEN DR!lll!E MNA6E1EHT Lil1ITEO LABOOATOOY SA!fllE LOO 

SAff'I..E IEIEifT <KS. we:n ~ IliiT (SRANS DRY> PIJ DE:£RIPTIOO a.ASS
NJ, ....:.c&::=:==--==-z.:m:rzz c::s::::::r::=aa• ~ m.rmz:r =-=-•---T% -=-===-- 11, I, CCH: CLAST ~TRIX 

:: -- -- - ===:::;--= 

TAfl.E +10 TAa..E TAll.E t1. I. CCK. Nell NJ. CALC SIZE % SIU SD ST CY O:UR 
SPllT QHPS FEED Co«: USHTS TOTAL t1A6 IV'l6 Y.S, PPB ==--====== 

-

=-= 
Y/S f,R LS OT SD C1 

18675 8.8 2.3 6.5 124,b 11(1,5 14, 1 11,9 2,2 0 NA p 85 15 TR NA '( y '(u GB GB TILL 
-676 8.5 2,0 6.5 82,5 70.3 l?? 9.3 2.9 (I NA C 81) 20 NA NA u y y y~-~ GB Gli TILL 
-677 6.6 8,4 r, =-0·~., b9.9 47.4 .,..;,.,.J 17.9 4.6 0 NA p 80 2(1 NA NA u y \' y 6~ GB TILL 
-679 4.0 0.0 4.0 126.9 104.9 22.0 19.0 s.o 4 573 

f4D a.ASSIFICATIIJf 

YISIII..£ 9l..D FR01 9W<Uli TABLE ~ PtffilhG 
N.liBER CF 6AAINS 

ABBAAC€D IRflE6ll.M D£1..ICAT'E tON CALC V.6, 
SAPf'l£ I Pfif£0 =:= ---== ==== 11A6 ASSAY 

Y/N DIKTER lliIOOESS T P T P T p TOTAL 6HS PPB R81AR1<S 

18675 N 110 VISIBLE GOLD 

-676 N NO VISIBLE GOLD 

-b77 Y NO VISIBLE GOLD EST. 2(1~. P) RITE 

-679 Y 50 X SO 10 C EST. 25¼ PYRITE75 X 75 15 C 
125 SAA!NS100 X 175 27 C 

AASENOPYRITE125 X 200 31 C 

4 19.0 573 
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~-·:-:-:::•••::::::::::::::.::-:·.---------------------------------------i 
I=-·=== (0,0-13,0l CLAY; OXIDIZED; lak1 lildiments, ' I 
Ibrown. 
: 
' 
I ' I 
I 

•----•~-.! I 
In ··" ~•-"'.:'!i i= I 

F ......::... ':=i-----------------------------1 
&.:::=.."'==-3 (13,0-22,0l CLAY; UNOXIDIZED; lake \ 
F...... _..a lldi•nh, gray, w/1ilty clay. : 

I 
I 
I 
I 

; •••. _ ···•...._ ·,j : 

/}:~::t:+] l 
S~~1 l

Z~fl l 
!::::::: .::t <: :::~---------------------------i 
; <:•.: ,::..: <,.: ·J (22. 0-49, Ol CLAYEY TIU.; IHIXlDIZED; v clayey. I 

I I I 
I i I 
I I I 
I ! : 
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;.iASiER FILE 

SAMPLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (g) Wi (gi WT (g) WT (gl Wi(g) WT (gl wi" .lT % WT% REMARKS 
NU/II.BE~ NUMBER INTERVAL DESC TYPE FTG GRAINS h/llC FEED +lOFEED NON~AG MAG -63u~ --63FEED -63u~ +10 SAND Appendix 8-66C. 
18675 21002 '36-106 10. MO SW-1\W 34 64 21 SL RL. GVL. SAND 96-106 o.o 8800.0 -2.0 11. 9 2.2 -1.0 -1. 0 -1 _, 

18676 21002 106-116 10. /II OSW-NW 34 64 21 SL Ri., GVL. SAND 106-116 0.0 8500.0 -2.0 9.3 2,9 -:.o -1. 0 -i -1 -1 
!8677 21002 116-118 2.0 MO S~-NW 34 64 21 Si. RL. GV:... SAND 1:6-1:.8 o.o 8600.0 -2.0 ~7.9 4.6 -1.0 -1. 0 -1 -1 -1 
18678 21002 l 18-122 4. /II OSil-NW 34 64 21 s,_ B8lRCCK -1. 0 -1.0 -2.0 -1.0 -1.0 -1.0 -1. (I -1 -! -1 
18679 21002 96-t22 26. MO SW-1\W 34 64 21 SL SL'JICE BOX 96-122 4.0 4000.0 -2.0 19. 0 3.0 -1. 0 -1.0 -1 -1 -1 

NO~~AGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE AU NA CE CR !l!N FE co Nl cu ZN ZN2 AS SE MO AG AG2 SN SB BA LA HF iA w PB BI ih u WT ASSAY 
ilcUMBER :JOB " g/kg WEIGHT 
18675 3'3 0.18 0 530 13000 34. 10 260 350 5S0 190 0 25 20 6 -0.5 0 -10 0.8 -600 359 52 6 21 66 2 120.0 17.5 l 8.81 
18676 -5 -0.05 0 -50 10000 6.50 70 480 910 130 0 t: -10 5 0.5 0 -10 -0.2 -100 77 10 8 141 4 27.0 2.6 2.80 
:8677 -20 0.16 0 370 '3500 37.60 380 450 750 130 0 35 20 7 -0.5 0 -:.o -0.2 1100 472 BO 7 24 123 3 180.0 24.5 2 12.90 

~AGNETIC riEAVY r-INERAL CONCEN~RATE (~Pr.l 

.SP>:PLE MG □ iI02 CR Nl cu ZN SE 1'10 AG PB wT 
;\U,~B::,~ " " g/kg 
18&76 0.910 2.20 1400 330 91 190 -l 52 -0.5 34 0.3 

BEDROCK ~~ALYS!S (J~~) 

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 
\Ul!':BER PPB '/, 

18678 -6 -0.2 -1.0 400 0.0 31.0 o.o 60 10 I) 3 -100 2.2 " 19 0.0 4 55 0 0.00 o.o -10 0 3.50 -1.0 -10 o.o 4.4 -10 -2 0.'3 0 0 0 

BEDROCK ANALYSIS (PPril CONTINUED 

r:~SAMPL~ cu PB ZN MN AG SNR LI BE CO2 NA MG AL SI02 s C:.. K CA rEO NIR SR NB MOR BAR TAR BI LOI . t. 

NUfl!BER " " " " "18678 30 21 41 0 4.0 0 0 0 0.00 4 0 o.oo o.o o.oo 0 0 0 o.o 0 0 0 0 0 0.0 -2 o.oo 0 
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Appendix 8- 67 A. DRILL HOLE SUMMARY SHEET 

IDENTIFICATION 

DNR Drill Hole Number OB-21005 

Dri 11 ing Completion Date 1/16/87 

LOCATION (see map at right) 

S-T-R SW!-SW!-22-64N-21W 

County St. Louis 

Quadrangle __N_e_t_t_L_a_k_e_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-----....:-------
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 
Library Significant 

Interval Interpre- Samples Subsamples Geochem 
Feet tation Available Tested Samples 

0-44 Des Moines Lobe 
Gl. Drift 

44-71 Rainy Lobe F B,C B = Cu,Ni,Sb,Bi 
Gl. Drift As,Ba,Pb 

C = Ni,Mo 
71-76 Bedrock 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: 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% disernm. 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) 

CNERBUWEN DRIU.Ilfi ~ LI11ITED LABCRATmY srlft.E LOO 

Sfffl.E IEISHT (K6.klETl I.EIGHT (6AANS DRYl AU DE&RIPTICJ; a.ASS
N}, ll:- ------=====---~=--;;:a:r;: ==-:z::: ~::...:::a z=:= e -====-===-= ==•-==:n 

K. I. CCH: CLAST mrnu - -
= ===--== --- -- r 

TAa.E +10 TA!l.E TABLE l'I. I• CCU:, NOO NJ. CALC SIZE X S/U SD ST CY Cll.CR 
5Pl.. IT Qi IPS FEED coc LIGHTS TOTAL KA6 KA6 V,G. PPB -- ~ 

VIS ~ LS OT SD CY 

18680 .,
! .~ 

- ,), 5 7.(1 154. I !3'i,6 14. 5 11.8 2,7 (I NA F·.G 'fl) 10 NA NA u y 'y y GB GB TILL 
-681 8.8 •). 8 8.1) 144. :. 14!.3 2.6 0.4 I) ,,J y y y;., 1) ~•CN/:. P,G ,J"' NA NA lJ GN GN TiLL&B(IJs
-b83 4.7 0.0 4.7 148.2 141.5 b.7 5.7 1.0 0 NA 

Gru! a.ASSIFICATJ~ 

VISUl..E 6a.D FFDt SWtl<I113 TABl.E ~ P~IIE 
N.NBER CF 6RAJNS 

ABBAADED IRR£6U.AA L'€1.ICATE ~ CAI.C V.6. 
SAlf>L£ I PM£D --=-- --~ === HAS ASSAY 

Y/H DIAl£TER THICKNESS T P T P T P TOTAL 6HS PPB REHMl<S 

18680 N NO VISIBLE GOLD 

-t-81 N NO VISIBLE GOLD 

-683 Y NO VISIBLE GOLD EST. 5'l. PYRITE 
1 GRAIN GAL£NA 
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1'1ASTER FILE 

SA/l!PLE DH SAMPLE STD GFORTY LEGAL COUNTY DRIFT ASSAY GOLD WT (gl WT (gl WT (g) WT (g) WT(gi WT (gl WT" WT 1' WT 1' REMARKS 
NUMBER NUMBER INTERVAL DESC TYPE FT6 GRAINS HIC FEED +10FEED NONMAG MAG -&Ju~ -63FEED -63ul'I +10 SAND Appendix 8-67C. 
18680 21005 50-60 10. MO SW-SW 22 64 21 SL RL. SILTY SAND 50-60 0.0 7500.0 -2.0 11.8 2. 7 -1.0 -1. 0 -1 -1 -1 
18681 21005 60-72.5 12.5 Mo s~-sw 2"2 64 21 SL RL. SILTY SAND 60-72.5 0.0 8800.0 -2.0 2.6 0.4 -1. 0 -1. 0 -1 -1 -1 
18682 21005 72.5-76 3.5 MO SW-SW 22 64 21 SL BEDROCK -1. 0 -1.0 -2.0 -1. 0 -1. 0 -1. 0 -1. 0 -1 -1 -1 
18683 21005 50-76 26. ,Yi OSW-SW 22 64 21 SL S:.UICE BOX 50-76 0.0 4700.0 -2.0 5. 7 1.0 -1. 0 -1. 0 -1 -1 -1 

NONMAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

.....SAIIIPLE AU NA CE CR MN FE co NI cu ZN ZN2 AS Si: MO AG AG2 SN SB BA LA HF TA w PB BI ,:1 u WT ASSAY 
NUMBER PPB g/kg WEIGHT 
18680 -23 0.22 " 0 330 12000 34.10 180 270 350 240 0 38 -10 7 -0.5 0 -10 1. 9 1000 512 97 12 24 123 2 180.0 22.4 2 8.85 
18681 -16 0.30 0 240 9000 34.50 270 400 1700 150 0 140 40 9 1. 0 0 -10 12.0 -400 558 85 -4 18 226 C' 160.0 21. 6 0 2.27...J 

18683 -32 0.27 1380 510 10000 39.30 300 320 520 220 0 75 -30 7 -0.5 0 -10 3.0 800 814 150 10 53 119 3 310.0 39.9 4.36 

MAGNETIC HEAVY MINERAL CONCENTRATE (PPM) 

SAMPLE :r..GO TI02 CR NI cu ZN SE r,Q AG PB wT 
NUMBER " " g/kg 
18680 0.830 2.50 1300 570 140 200 -1 83 -0.5 30 0.4 

BEDROCK AN/:LYSIS (PPMl 

SAMPLE AU SB AS BA BR CD CE cs CR co EU HF IR FE LA LU MO NI RB Si'! SC SE AGR NA TA ,E TB TH SN w u YB ZNR ZR 
NUi'IBER PPB " " 18682 -7 0.3-1.0 500 0.0 1 45.i) o.o 120 20 0 4 -100 4.9 26 o.o 2 Bl 0 o.oo 0.0 -10 0 3.40 1.0 -10 o.o 4.6 -10 5 l. 4 0 0 0 

BEDROCK ANALYSIS (~P/lll CDNT1NUED 

SAMPLE cu PB ZN MN AG SNR LI BE CO2 NA MG AL SI02 s CL K CA FED NIR S1 NB MOR BAH TAR BI LOI FE 
NUMBER 'f. 

18682 53 11 86 0 2.0 0 I) 0 0.00 " 3 0 0.00 " o.o " 0.00 0 0 0 0.0 " 0 0 0 0 0 o.o -2 o.oo 0 
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Samples 17557-17564 
gravel pits or cuts 
of the area, These 
available along with 

Appendix 8-68 A 

of the Rainy lobe were taken from surface exposures in 
along the Littlefork River during an early reconnaissance 
are not drill samples, The site maps for these are 
site maps for each drill hole. 

HEAVY MINERAL CONCENTRATE REPORT 

OVERBI.RDEH DRILlIN; l'WWE£NT LINITED ~TOOY SAl'fLE LOO 

SAffll£ IEIOO (kB.Nell tE I6HT (SRANS DRYl fiJ DESCR IPTI~ a.ASS
t«J. •• m -==-=======--==am, ==-=-==:, a:::z=-::::::::s m= - ~--s:r- --rzrrn mr •:::a-

N. I, CCIC Cl.AST MATRIX 
•-==-=====-- =c= === • --TAil£ +10 TAa..E TAll.E N,I. CCK, NOf t«J. CALC SIZE X S/U SD ST CY 01.00 

SPLIT QUPS FEED coc Ll6HTS TOTAL HA6 HAG V.6. PPB 1t===-=-
VIS 6ft LS OT SD CY 

:·~ 

17557 8.s 1.2 7.3 255,9 220,7 35.2 28.2 7.0 6 345 GP 40 60 NA NA u y y y BB TILL1~58 6.S 1.2 S.3 118.8 98,4 20.4 19.3 1.1 1 591 G 30 70 NA NA y y ylJ B B TILL17559 7,9 0,4 7,S 158.0 103,B 54.2 45,B 8.4 0 NA G 85 15 NA NA u y y y SB SB Till17560 6.6 0.2 6.4 182.5 111.5 71. 0 52.5 18.5 0 NA 6 30 70 NA NA s F y y B B SAND17561 4,4 1,0 3,4 169.3 148.4 20.9 16,9 4.0 0 NA G 35 65 NA NA u y y y B B TILL17562 5.7 1.4 4.3 70.4 51.0 19.4 14.B 4.6 0 NA 6 40 60 NA NA s N y y s B SAND17563 S,7 1.4 4,3 251.4 236.7 14.7 11.5 3.2 0 NA 6 35 65 NA NA u y y N BN BN TILL 
'.:{17564 7.1 0.6 6.5 143.8 107,4 36.4 29.3 7. t 0 NA G 30 70 NA NA u y V y B B TILL 

nD Q./QlFlCATJClf 

YIBia..E Sl.D FfOt SWtKJll3 TABLE AND PAfflitll 
NJU3ER CF SRAINS 

ABBRADED IRRESl.1.M r€1.ICATE tOI CALC V.6. 
~---c:a a=:--r-, s==-=:z=SAffl.£ I PNfE> HAS ASSAY 

Y/N DIAPETER THIOOESS T, p T p T P TOTAL SNS PPB Rfl1ARKS 

17557 25 X 25 .5 C 1 1 
25 X 50 8 C 1 1 PHOTO HICR!lilllffi 
2S X 75 10 C 1 I FILM REFEREN:E 1145 
50 X 50 10 C 1 1 AVAIL.Aa..E 

100 X 100 20 C 1 1 
150 X 200 34 C 1 1 ; 

b 28.2 345 

17558 N 150 X 250 38 C l 

1 19.3 591 

17559 N NO VISIBLE SOLD 

17560 N NO VISIBLE GOLD i 

17561 N NO VISIBLE 6Cl.D 

17'562 N NO VISIBLE GCl.D 

17563 N NO VISIBLE SOLD 

17564 N NO VISIBLE GOLD 
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SAMPLE 
N.JIBER 
17SS7 
17558 
17559 
17560 
17561 
17562 
17563 
17564 

SAIIIPLE 
NUMBER 
17S57 
17558 
17559 
17560 
17561 
17562 
17563 
17564 

SAMPLE 
l'OIBER 
175S7 
17558 

Appendix a-sac.IIRiTER FILE 

DH SAMPLE STD 6 FORTY LE6ll. COOOY DRIFT ASSAY 6ClD WT (gl WT (gl WT (gl WT (gl WT!gl WT (gl WT l WT l WT l REMARKS 
tU!BER INTERWt. DESC TYPE FTS GRAUE ttlC FEED +10FEED tDM MAG -631111 -63FEED -63uM +10 s~ 
ss 0-1.5 1.5 SE-NE 31 68 24 K RL SANDY SVL. TILL 0-1.5 6.0 8500.0 1200.0 28.2 7.0 -1.0 -1.0 -1 14 -1 SURF SAMP 
ss 0-1.5 1.5 SE-SW 25 68 25 K RL. SANDY &VL. TILL 0-1.5 1.0 6500.0 1200.0 19.3 1. 1 -1.0 -1.0 -1 18 -1 SURF SA/IIP 
ss 0-1.0 1.0 SHE 25 68 25 K RI.. SN>Y SVL. TILL 0-1.0 0.0 7900.0 400.0 45.8 8.4 -1.0 -1.0 -1 5 -1 SURF SAMP 
ss 0-1.5 1. 5 SE-SW 10 68 25 K RL. IED. TO C. SAND 0-1.5 0.0 6600.0 200.0 52.5 18.5 -1.0 -1.0 -1 3 -1 SURF SAMP 
ss 0-1.5 1,5 SE-SW 10 68 25 K RL 6VL. SAND 0-1.5 0.0 4400.0 100.0 16.9 4.0 -1.0 -1.0 -1 2 -1 SURF SA/IIP 
ss 5-7 2.0 NW-SW 19 68 25 K RL 6VL. SAND 5-7 0.0 5700.0 1400.0 14.8 4.6 -1.0 -1.0 -1 25 -1 SURF SAMP 
ss 8-13 5.0 NW-SW 19 68 25 K RL SVL. SAND 8-13 0.0 5700.0 1400.0 11.5 3.2 -1.0 -1.0 -1 25 -1 SURF SA/IIP 
ss 5-10 5.0 NW-SW 19 68 25 K RI.. MED. TO C. SAND 5-10 0.0 7100.0 600.0 29.3 7.1 -1.0 -1.0 -1 8 -1 SURF SAtl1P 

NONMASNETIC HEAVY MINERAL CONCENTRATE (PPJl!l 

~ NA CE CR MH FE co NI QJ ZN ZN2 AS SE fllO A6 A62 SN SB BA LA 1-f TA w PB BI TH u WT ASSAY 
PPB j g/kg WEISHT 
568 -1.20 3280 S60 702 27.00 88 130 30 -200 16 -14 -36 -12 0.4 -19 -690 22.9 -34-0 2520 140 12 -39 26 0 '334.0 44.0 3 17.93 
390 -1.70 4640 650 S90 33.00 35 -120 26 -430 S2 -20 -44 -18 0.1 -26 -970 1. 2 -470 3720 160 9 -56 23 0 0.0 46.0 3 13.76 

32 -0.34 490 270 768 28.00 280 200 130 -200 36 28 -10 -6 2.4 -11 -200 --0.2 -100 260 80 8 -21 12 0 as. 1 13.0 6 34.68 
63 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 8 0 4S.O 9.1 8 39.90 

-21 -0.38 460 440 702 23.00 67 89 14 210 18 -9 -10 -6 -0.1 -14 -200 0.7 -100 190 60 9 -28 s 0 S7.0 11.0 4 12.56 
220 -0.42 450 500 570 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 
-23 -0.50 620 390 552 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 8.21 
180 -0.41 620 470 552 24.00 79 92 22 -200 14 -8 -10 -5 -0.2 -12 -200 0.4 -100 320 59 7 -25 6 0 120.0 16.0 4 22.26 

IIA3NETIC ~ MINE~ CIXENTRATE (PPflll 

M60 TI02 CR NI QJ ZN SE fllO A6 PB WT 
:it j g/kg 

0.633 4. 76 1900 119 40 310 -5 1 -0.5 253 0.8 
1.060 9.43 3200 201 38 783 -5 1 -0.5 250 0.2 

The above samples of the Rainy lobe were taken from surface exposures in gravel pits or cuts along the 
Littlefork River during an early reconnaissance of the area. These are not drill samples. The site 
maps for these are available along with site maps for each drill hole. 
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APPENDIX 8-2. LOGS OF ROTASONIC DRILL CORE 
OB-101 (continued)BY GARY MEYER, MGS 

08-101 Logged 1/21 /86 
swl/4 SEl/4 sec. 16, T. 157 N., R. 25 w. 

Surface elev. 1141 !_ 5 ft. 

Rainy Lobe 

125 126 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 

Depth (feet) 
From To 

Geological Description Texture Munsell 
color 

0 2.5 Peat--fibrous, woody 2.5Y2/1 

St. Louis Sublobe 

2.5 3. 5 Clay, probably till leached of carb.; noncalc., slightly 
calc. by 3', gley color 

clay 7.5Y3/1 
to 5G4/1 
by 3' 

3. 5 107. 5 Clayey till; abundant carb. pebbles; calc., mottled; much 
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 to 
clay loam 
clay loam 
by 25' 

clay loam 
to loam by 
55' 

loam by 
75'or so 

2.5Y6/2 
overall 
2.5Y5/3 
by 9' 

2. 5Y4/1 
by 13' 

5Y4/1 
by 25' 

107.5 117.5 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 

silty clay 

clay by 
109' 

5Y4/1 

silt beds 
SYS/1 

117. 5 123 Very fine to fine dirty sand; micaceous lake sand; some 
med. sand by 119', clean micaceous med. sand in last foot 
or so; could be till layer at 120'--loamy, mod. calc. 

sand 5Y6-5/1 

123 125 Loamy to clayey till w/lake clay interbeds or lenses, 
also pebbly zones; calc. 

clay loam 5Y4/1 

!., 
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Depth ( feet) 
From To 

APPENDIX 8-2. 
0B-102 

SWl/4 SWl/4 sec. 12, T. 156 N., R. 
Surface elev. 1164 !. 5 ft. 

25 W. 
Logged 1/21/86 

Geological Description Texture Munsell 
color 

Organics, black0 o. 5 

St. Louis Sublobe 

0.5 1.5 

1 • 5 31 

31 32 

32 131.5 

131. 5 1 57 

157 159 

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 1 , 

noted shale grain at 10', not too many; calc. by 7', 
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'; 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' to 83' noted number of large pebbles inc. several 
shale; calc; crystalline cobble at 89'; shale pebble at 
108'; from 110• shale fairly common, occ. 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 

clay 5Y3/1 

clay loam 5YS/3 

2.5Y4/2 
by 7' 

5Y4/1 by 
15 1 ors0 

clay 5Y4/2-1 

clay loam SY4/2-1 

clay loam 
to loam 
by 85' 

5Y4/1 by 
45' ors0 

loam by 
119 I? 

grada-
tional 

clay loam II 

clay 

Rainy Lobe 

sand 5Y5/1 
washed; some cobbles below; slightly calc.; noted 
med. carb. pebble+ smaller carb. grains 

Very sandy till1 cobbly in top 611 , apparently wave159 162. 5 
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OB-102 (continued) 

162.S 166 Mostly med. to coarse sand, some very coarse and small 
pebbles; occ. cobbles 

166 168.S As above, fairly clean sand w/fair amount of large 
pebbles; fines probably <10~; could be till but very 
sandy 

168. S 169. 5 Clean med. to coarse sand; only small pebbles; could 
be "barrel wash" 

169.5 174.5 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 

1 74. S 176 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'; 
carb. pebble noted 

176 177 Fining-upward sequence, coarse sand to silty very 
fine sand; few small carb. pebbles 

177 177.5 Fining up, med. to coarse sand to silty fine sand 

177.5 178. 3 Fining up, very coarse sand to med. sand, last few 
inches finely laminated silt+ clayey silt; some 
pebbly (carb.) layers could be "flow" material, 
slightly calc.; basically fluvial w/minor 
lacustrine; "rugose" coral noted in coarse sand, 
much sand is quartz 

178. 3 181 Inch or so of very fine sand then med. sand below, 
homogeneous; noted only couple pebbles toward top 

1 81 182. 5 Thin clay layer at 181'; large pebble few inches below, 
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 

182. 5 183. 5 Loamy sandy till, slightly calc., apparently Rainy 
lobe, no more than a foot; compact, definitely more 
fines than above, slightly "greener" than sand 

183. 5 Bedrock 

sand 

" 

5Y6/1 

It 

II 

" 

II 

" 

sand to 
loamy sand 

sand to 

loamy sand 

sand to 
silt 

5Y5/1 

sand 

sand 

loamy sand 5Y5/1 
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Depth ( feet) 
From To 

No core to 65' 

St. Louis Sublobe 

65 78 

78 89 

89 91 

91 95 

95 98 

98 1 03 

1 03 11 1 

111 11 8 

118 119.5 

0B-103 
SE1/4SW1/4 sec. 19, T. 69 N., R. 26 W. 

Surface elev. 1111 ±. 5 ft. 

Geological Description 

Clayey till, common carb. pebbles, calc.; most pebbles 
small, nothing large; appears uniform 

As above, a few large pebbles noted; acc. 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 

119.5 122 Cobbly gravelly sandy loam till, slightly calc.; mostly 
dk pebbles 

Bedrock 

APPENDIX 8-2. 
Logged 1/16/86 

Texture Munsell 
color 

clay 5Y4/1 

clay 2.5Y4/1 

clay II 

clay 5Y4/1 

--

clay 2. 5Y4/1 

" 2.5Y4/1-2 
by 105 1 

2. 5Y4/1 

loam 2.5Y4/1 

sandy 5Y5/2 
loam, 
loamy sand 
by 120' 

epth (feet) 
From To 

Thin organics on top 

st. Louis Sublobe 

0 25.5 

25.5 

30 

30.5 

34 

30 

30. 5 

34 

55 

55 

56 

60 

56 

60 

60.8 

0B-104 
sw1j4SWl/4 sec. 16, T. 68 N., R. 

Surface elev. 1148 + 5 ft. 
26 w. 

Logged 1/22/86 

Geological Description Texture Munsell 
color 

1 1Clayey till; leached to about where slightly calc. with 
visible dolograins; more pebbles and more crystalline 
pebbles than clayey tills farther east; shale pebble 5 1 ; 

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 1 ; few other good sized 
pebbles below; shale uncommon but present; gneissic 
cobble at 22 1 , then seems little coarser below to 23', 
then clayey; lake clay at about 24.5'-24.8' then clayey 
till to 25. 5' 

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 

Very clayey till--some pebbles, not a lot of sand; blocky; 
mod. calc. to calc. 

Very dk gray med. to coarse shale-rich sand, some layers 
are mostly shale; some small shale pebbles; interbedded 
w/clay in last few inches; coarse sand is mainly shale 

clay to 
clay loam 

clay loam 
22'-23' 
then clay 

clay 

clay 

silt loam 

clay 

loamy 
sand 

clay 

sand 

5Y4/3 
2.5YS/2 
by 1' 
5/2-4/2 
by 6' 
2. 5Y4/1 
by 14. 5 

5Y4/1 
2.5Y4/1 
by 29' 

It 

2.5Y5/1 
5Y5/1 
by 31.5' 

2. 5Y4/1 
(close to 

SY) 

5Y4/1 

5Y3/1 

285 
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89 

OB-104 (continued) 

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 

60.8 67 

Coarse sandy pebbly clayey till; much carb., some shale 
pebbles, possibly from sand unit below 

67 69 

Fine to med. sand--dirty69 69.5 

Clayey till as above 67' some shale, calc.69.5 71.5 

Gravelly till as 67' to 69'; much carb. + shale pebbles; 
few inches of gravel-free clay at 73' 

71.5 73.5 

Loamy coarse sand+ fine gravel, pebble lithology as 
above; little clayey "till" at 74.2' 

73. 5 75 

Coarse gravelly sandy loamy till, pebble lithology as 
above; could be layered toward. top 

75 77. 5 

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 

77.5 81 

Rainy Lobe 

Gray silty fine to med. sand; contained large pebble at 
81.5'; probably Rainy till, slightly calc.; cobble at 82 1 ; 

pebbles fairly common, but no cobbles to about 88'; cobbly 

81 89 

+ pebbly in last foot or so, mainly granitics & dark meta
morphics 

Bedrock 

APPENDIX B-2. 

clay 5Y4/1 

loam to 5Y4/1 
sandy clay 
loam 

graysand 

clay SY4/1 

IIsandy clay 
loam to 
clay loam 

loamy sand 

sandy loam 5Y4/1-3/1 

silty clay 5Y4/1 
to silt 
loam 

loamy sand 

Depth ( feet) 
From To 

OB-1 05 
SEl/4SW1j4 sec. 28, T. 68 N., R. 

Surface elev. 1188 .!. 5 ft. 
25 W. 

Logged 1/15/86 

Geological Description Texture- Munsell 
color 

0 sandy loam, some gravel; apparently disturbed material sandy loam 10YR3/3 
as drilled in road ( fill) 

St. Louis Sublobe 

4 Clayey till; apparently carb. pebbles leached out, 
too many other pebbles; slightly calc.? 

not 

4 .9 Clayey till; carb. pebbles common, also granite, others; 
"good" till; shale not obvious--noted one pebble at 8'; 
large granite pebble at 5.5', secondary carb. near base; 
mod. calc. 

9 Same till mixed w/underlying sand 

1 0 1 4. 5 Sand, coarse; a few dolomite pebbles 

14. 5 16 Mottled clayey till, transition to unoxidized 

16 18 Clayey till, calc.; 
to underlying sand 

dolomite pebbles common; transitional 

Rainy Lobe 

18 19. 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 

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 

clay loam 10YR4/4 

clay loam 10YR5/3-4 

sandy clay 10YR5/3-4 
loam 

sand 2.5Y5/3 

clay loam 10YR4/4 + 
2. 5Y4/2 

2. 5Y4/1" 

sand 2. 5Y5/3 

II II 

II 2.SYS/2 

II 5/3 

" 5/2 

" --
.. 5/3 

" " 

" " 
II n 
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OB-105 (continued) 

Coarse to very coarse sand--some Fe staining43.5 45 

Med. to coarse sand45 46.5 

46.5 47.5 Coarse gray sand 

4 7.5 49 Coarse to very coarse gravelly sand, fining up; sharp 
contact at base 

49 50 Fine sand to very fine sand, slightly calc. 

50 51 Med. sand w/beds of very fine sand 

51 52 Coarse sand w/few granules, small pebbles, very slightly 
calc. 

52 56 Alternating layers of med. and coarse to very coarse sand 

APPENDIX 8-2. 

sand 

ti 

2. 5Y5/3 

II 

" 

2.5Y5/2 

II 

II 2.5Y5/1 

II II 

II II 

II IIBedrock 
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Depth ( feet) 
From To 

0B-106 
sw1/4NW1/4 sec. 19, T. 69N., R. 

Surface elev. 1106 + 5 ft. 
25W. 

Logged 1 /1 5/86 

Geological Description Texture Munsell 
color 

St. Louis Sublobe 

0 4 

4 6.5 

6.5 7.2 

7.2 0.0 

a.a 9.0 

9.0 11 • 0 

11. 0 13.0 

1 3. 0 13.5 

13. 5 15 

1 5 18 

18 19. 5 

1 9. 5 23 

23 24 

24 58 

58 82 

82 86 

Clay, some silt: more silty in last foot or so; noncalc. 

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. 
calc. 

to very coarse sand; carb. rich, fine pebbles, 

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' 

As above; large carb. pebble at 62'; carb. cobble at 63'; 
small crystalline cobble at 74'; noted some small sandy 
brownish blobs toward bottom, could be incorporated 
till? 

Lake clay--clear contact--lt & dk beds w/varying clay 
content, slightly calc. 

silty clay 2.SYS/3 

loamy sand 2.SYS/4 
to sand 

clay 2.SYS/4 
7.5Y5/1-2 

sand 

silty 10Y5/1 
clay + SYS/2 

sand 

silty clay 5Y4/1 

sand 2.5Y5/2 

u 

" 
It 

II 

clay loam 2.5Y4/1 
to clay 

clay 5Y4/1 

clay 2.5Y4/1 
5Y4/1 by 
31 1 

clay 2.SY4/1 

clay 5Y4/1+3/1 

II 



OB-106 (continued) 

86 

91 

91 

98.5 

98.S 108 

108 

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 

Loamy sandy till; pebbly at upper contact, small loamy 
gradational zone in top few inches; slightly calc.; 
till contains much fine to med. sand; large black cobble 
w/sulfides at 100'; 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 

APPENDIX 8-2. 

clay • 

clay 

loamy 
sand 

5Y4/1-4/2 

" 

2. 5GY5/1 

Depth ( feet) 
From To 

0 2 

2 3 

3 s 

5 9.5 

9. S 1 2 

12 13.S 

1 3. S 21 

21 35 

35 48.S 

48.S 49.S 

49.S 59 

59 62 

62 63.5 

0B-107 
NEl/4 SE1/4 sec. 29, T. 68 N., R. 24 W. 

Surface elev. 1152 + 5 ft. 

Geolcgical Description 

St. Louis Sublobe 

Clay, organics 

Clay; very few grains; lake sediment; noncalc. 

Clayey till; apparently bedded w/thin clay beds 
(2.SYS/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 carb. 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., SYS/1 at SO', but 
mostly very clayey, no sand grains noticeable, shiny; 
thinly bedded w/ lighter + darker beds; till "pod" 
at about 55.S' 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 

Logged 1/1 6/8 6 

Texture 

clay 

clay 

clay 

clay 

clay+ 
silt loam 

silt loam 

clay loam 
to clay 

clay 

clay 

clay 

clay 

" 

Munsell 
color 

10YR3/1 

2.SYS/3 

2.SYS/3 

" 

SYS/1 + 
2.SYS/3 

2. SYS/4 + 
5Y6/2 

2.SYS/3 
to 

2. SY4/3-2 

2.SY4/1 
by 16' 

2. 5Y4/1 

SY4/1 

" 

SYS/1 

" 
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APPENDIX 8-2. 
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 1 ; 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 

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 

Bedrock 

sand 2. 5Y5/1 

" 
II 

" 

II 

" 

" 

" 

" 

II 

II 

II 
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Depth ( feet) 
From To 

0B-108 
NWl/4NE1/4 sec. 16, T. 69N., R. 

surface elev. 1118 + 5 ft. 
24W. 

Logged 1/22/86 

Geological Description Texture Munsell 
color 

0 Fill: organics & sandy loam full of carb. pebbles 

St. Louis Sublobe 

4 

6.5 

4 

6.5 

7.8 

7.8 

10 

1 2 

10 

12 

76 

76 

79 

83 

84 

90.5 

79 

83 

84 

90.5 

93 

Rainy Lobe 

93 96 

96 99 

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 very 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 

silt loam 2.5Y5/2 
5/3 by 2' 

silty clay 5YS/2 

sand to 2.5YS/3 
silty silt 
clay 2.SYS/2 

clay 

silty clay 2.SYS/3 
to clay 

clay 2.SYS/2 

clay 2. 5Y4/1 
by 15' 

sand - 2. SYS/2-1 
& clay - SY4/1 

sand 

clay 2.SY4/1 

clay 5Y4/1-3/1 

Laminated clay, slightly calc.; silt in last 6 11 or so " " 
is SYS/1 and slightly calc. 

Med. s~nd; silt bed in first few inches; coarse sand in sand 
last 6" 



OB-108 (continued) 

99 100. 5 

1oo. 5 103 

1 03 116 

116 117 

117 118 

11 8 1 23 

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''; slightly cale. 

Loamy pebbly sandy till for 6" or so, then seems 
cleaner; slightly calc.; sand or somewhat washed till 
to about 103 1 ; contains some pebbles, cobbles; very 
slightly to noncalc. 

Loamy sandy till; several cobbles (dk metamorphics); 
sandy loam at top; slightly to very slightly calc.; 
by 110 1 , 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 

loamy sand 
to sand 

loamy 
sand 

sand 

gravelly 
sand 

loamy sand 

loamy sand 

gravelly 
sand to 
gravel 

5Y 4/1 

SYS/1 

5Y5/1 

" 

" 

" 

" 

Depth ( Feet) 
From To 

0 38 

38 39.5 

39.5 

44 

44 

45 

45 

OB-109 
SE1/4SEl/4sec. 16, T. 69N., R. 23W. 

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', 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" to 3" wide (2. 5Y5/3) at 26 •; 
small granitic cobble at 27'--seemed few more crystalline 
pebbles below, but still very clayey; quite calc. by 26 1 ; 

pebble content seems even less from about 27.5'--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 Munsell 
color 

clay 10YR5/3 
2.SYS/3 
by 1.5' 
2.5Y5/2 
by 2.5' 
4/2 by 5' 
2.SY5/3 
by 12.5 
+ mottles 
of 1 OYR5/3 
+ NS/0 
2.SY4/1 by 
21' 

loam 2.SYS/1 

clay 2.5Y4/1 

nclay 
minor 
sandy loam 

290 
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1epth ( feet) 
From To 

0 

2 

2 3 

3 5 

5 12 

12 25 

25 33 

33 37.5 

37. 5 42 

42 45 

45 so 

so 52 

52 54 

54 

OB-110 
NW1/4SE1/4 sec. 12, T. 68 N., R. 24 W. 

Surface elev. 1155 + 5 ft. 

Geological Description 

Organic clay loam 

St. Louis Sublobe 

Clayey lake sediment--apparently few grains; carb. could 
be leached; noncalc. 

Clay--apparently lake sediments, slightly calc., no grains 
noted 

Clay till w/thin clay beds (2.SYS/1)--flow till?; mod. 
calc.; pebbles mostly carb.; fair amount of sand in clay, 
noted little shale 

Clay till as above, but apparently no more clay 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' 

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; 
mo0. calc. 

Rainy Lobe 

APPENDIX 8-2. 

Logged 1/16/86 

Texture 

clay loam 

II H 

clay 

clay 

clay 

II 

n 

II 

IILake sediment, good bedding, only very few grains; slightly 
calc.; few silt laminae below 41 1 ; 

last few inches, few pebbles 
fine sand partings in 

Cobbly gravelly loamy sandy till, slightly calc. loamy sand 

Sandy loam--only small pebbles--could all be sluff sandy loam 

Cobbly gravelly sandy loam 
few carb. grains 

till, slightly calc.; noted a sandy loam 

Bedrock or regolith--possibly reworked or powdered 

Bedrock 

Munsell 
color 

10YR3/1 

2.5YS/2 

2.SY5/3 

II 

2.SY5/2 
by 7' 

2.5Y4/1 
by 16' 

II 

5Y4/1 

II 

5YS/1 

SYS/1 

SYS/1 
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1epth ( feet) 
From To 

0 

0.5 

0.5 

4 

4 

8 

12.s 

8 

12.5 

14 

14 

16 

16 

21 

21 

26 

26 

29 

29 

33 

38 

42. 5 

33 

38 

42.5 

51 

OB-202 
SE1/4SW1/4 sec. 16, T. 63 N., R. 23 w. 

Surface elev. 1338 + 5 ft. 

Geological Description 

St. Louis Sublobe 

Lake sediment; noncalc., no pebbles, no bedding 

Till; small pebbles common: dolomite, few darks, few red 
granites: highly calc.; no large pebbles 

As above; a few larger pebbles, mottled gray, Fe 
staining, highly calc.; noted one shale pebble 

As above, but color change and calc. by about 10' 

Stiff clay; a few large carb. pebbles; 
are carb.; thin oxidized silt layer, a 
highly calc.; couple shale pebbles 

most pebbles 
few Fe stains, 

Core disturbed, softer than above 

Till as above clay; granite pebble and carb. pebbles; 
2. 5Y4/2 from 20' 

As above, but stiffer from 21'-22'; lignite, shale 
pebbles 

As above; several large carb. pebbles; horizontal joints 
closely spaced; dark pebbles, gneissic pebbles. Texture 
could range to clay loam for this till 

As above; shale and carb. pebbles 

As above; large chert pebble, granite cobble; not as 
stiff as above; calc. 

As above; shale grains 

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 

Logged 1 /1 3/86 

Texture Munsell 
color 

clay 5Y5/2 

II mottled 
5Y5/3 
2. SYS/3 
by 2' 

" 

II 2.SY4/2 + 
4/1 by 10' 

II 2. 5Y4/1 

mottled 
2.5Y4/2 

II mottled 
2.SY4/2 
4/3 

+ 

II 2.5Y4/2 

II 2. 5Y4/1 
from 26.5' 

" a 

clay 
loam 

II 

II " 

sandy loam 
+ loam 
little 
loamy 
sand 

2.SY4/2 

2. 5Y4/1 
from 47.5' 

II 



APPENDIX 8-2. 
•B-202 (continued),a-202 (continued) 

51 58.5 Clayey till; gradational contact, still some pebbles, not 
stiff; calc., more clayey than any of above intervals 

clay II 

58.5 65.5 As above, soft; shale grain, carb. grains; till could 
range to silty clay as appears to have fair amount of 
silt; lignite grain 

II II 

65.5 68 Soft, more grit in till, possibly to silty clay loam; 
dolomite cobble about 67'; loam by 67.5' 

clay 
loam 

II 

68 69.5 Mush - very soft loamy texture, not many pebbles, very 
wet 

loam II 

Rainy Lobe 

69.5 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 

very 
sandy 
loam 

2. 5Y5/1 

73.5 78.5 Moist till, slightly less sandy than above; concretion at 
74' is 2.5Y5/1 , 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 

sandy 
loam 

2.5Y4/1 
ranges to 
4/2 
2. 5Y4/1 -
5/1 by 
75.5' 

78.5 80 Noncalc. sandy till; cobbles of schist with pyrite common sandy 
loam to 
loamy 
sand 

2. SY4/1 -
4/2 

80 83 Sample has dried out, otherwise as above; another dk 
cobble; fines are prob. mostly silt "rock flour" 

ti 

83 86 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' 

sandy 
loam 

2. 5Y4-5/1 

86 86.5 Silty, pebbly, coarse sand lens 6 11 -10 11 thick loamy 
sand 

2.5Y5/2 

86. 5 87.5 Sandy loam till; granite cobble, large slate pebble very sandy 
loam 

II 

87.5 90 Sandy till, noncalc.; fair amount of granitic pebbles, 
some dk pebbles; couple small granitic to gneissic cobbles 

II 2. 5Y5/1 

90 93 As above, rocky from 92'; dk cobbles, also granitic II II 

93 98 Seems coarser from about 92', more gravel and cobbles: II II 

98 104 Seems a little more sandy; noncalc.; fairly rocky; 
gneissic cobble at 100' 

large loamy 
sand 

II 

104 105.5 Fine to coarse sand; post-sampling oxidation; noncalc.; 
trace fine gravel; fining-upward sequence 

sand gray 

105.5 107.5 Loamy sand till; some pebbles, noncalc. loamy 
sand 

2.5Y5/1-
6/1 

107. 5 110 As above, but not as many pebbles, 
sand; dk metamorphic cobble at top 

not as rocky; rich in II " 

110 111 As above, but more pebbles II 

1 11 118.5 Sand 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' 

II 2. 5Y5/1 

118. 5 119. 5 Less than 1 I 

8"-1 O" thick 
of fine to coarse sand; fairly clean lens sand 2.5Y6/2 

119.5 122 Sandy till; some pebbles, cobbles sandy 
loam 

2. 5Y4/1 

122 122.5 Rocky sandy till gravelly 
sandy 
loam 

" 

122. 5 Bedrock 

gneissic cobble at 97.5', pegmatitic cobble at 97' 
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II 

0B-204 
SE1/4SE1/4 sec. 17, T. 63 N., R. 

Surface elev. 1289 + 5 ft. 
22 W. 

iepth ( feet) 
From To 

Geological Description 

Leaf litter, organics, little peat at base 

St. Louis Sublobe 

0 1 

4 

7 

4 

7 

11 

1 1 

16 

23 

16 

23 

27.5 

27.5 

30.5 

33 

30.5 

33 

36 

36 

38 

41 

38 

41 

44 

Lake clay; calc., wet; couple dolomite grains at 2.5' 

Lake clay; calc., few small wood fragments; peat parting at 
5.5', could be out of place; little secondary carb. at 6' 

Laminated, slightly mottled clay with laminae of lighter 
colored fines 

Clayey till; sand floating in fine matrix; calc,, no lami
nations; still only small pebbles, mostly dolomite 

As above, very clayey; few pebbles present are small; 
calc.; horizontal breaks in core 

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 

Lake clay; laminated; very few grains toward top, then 
none; calc. 

Start noticing a few grains and small pebbles; seems too 
clayey for till 

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 

Very sticky, shiny clay, very fine, mod. calc.; no grains 
noted 

As above, but start noticing some grains, chiefly dolomite; 
still sticky, much clay, little silt 

. 
As above, but no grains noted until about 42.5' where thin 
area of concentrated grains; otherwise massive clay with 
obscure laminations 

APPENDIX 8-2. 

Logged 1/14/86 

Texture Munsell 
color 

clay 2.5Y5/3 

2.5Y6/2" 

5Y4/1 by 
6' mottled 
2. 5Y4/2-
4/3 

" 

11 n 

II 2, 5Y4/2-1 
from 21' 

It 2,5Y4/1 

11" 

11 n 

"" 

n II 

II • 

11 " 
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·B-204 (continued) 

44 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 

so 54 Massive lake clay; only a very few sand grains noted; 
calc. 

54 60.5 Lake clay; massive, no grains noted; calc. 

60.5 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" 

64 65 Silty lake deposit; clay is more silty than above 

65 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' 

69 73 As above, clayey till; seems less carb. than first clayey 
till; more granitic and dk mafic pebbles; mod. calc., 
slightly calc. by 71' 

73 79 Clayey till as above; small cobble at 74.5 1 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 

79 80 Transition zone; mostly noncalc.; greenish sandy loam with 
inclusions of slightly calc. clayey till with carb. grains; 
could be some loamy sand at base {nan-till) 

Rainy Lobe 

80 82 Sandy loam till; several large pebbles, cobbles; noncalc. 

82 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 

83 85 Poor sample; mostly clayey till from above; stuck in 
barrel? 

85 87 Coarse loamy sand till with some cobbles; mostly dk schist 
pebbles; noncalc.; lighter colored sand inclusions 

clay 2. 5Y4/1 

" " 

2. 5Y4/1 
5Y5/1 by 
56' 

u 5Y5/1 

u SY5/1 

clay - 5Y4/1 
clay 
loam 

clay 5Y5/1 

II " 

sandy 2.5GY4/1-
loam 511 

II 

loamy SGY4/1 
sand 

" " 

II 

II 



APPENDIX 8-2. OB-206•B-204 (continued) Logged 1/23/86
SW1/4SW1/4 sec. 22, T. 63 N., R. 21 w. 

Surface elev. 1301 + 5 ft. 
87 95 As above; many phyllitic to schistose dk cobbles with 

much sulfide; some zones coarser than others 
loamy 
sand 

7.5Y5/2 + 
1 

95 Bedrock, schist, fine 

Depth ( feet) Geological Description Munsell 
From To Texture color 

0 o.5 Organic--peat, black 

St. Louis Sublobe 

0.5 2.5 Silty clay--seems to have some grit; noncalc. silty clay 10YR5/2 
to 1 1 

then 
5Y5/2 

2.5 3.0 Silty very fine to fine sand loamy sand 

3.0 20 Clay; mottled and some obscure laminae from 4'; clay 5Y5/3 
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; 2.5Y4/1 
noted first dropstone carb. pebble at 12.5' w/several by 9' 
carb. grains nearby; granite pebble at 14.5'; lamina
tions not as obvious from 12 1 , 'but still present 

20 29 Varved clay and silt, about 1:1 ratio to start, then clay 5Y4/1-clay 
silt becomes dominant w/depth; large carb. pebble at + silt 5/1 -silt 
26', 1" to 2" of sandy loam till? just below pebble; 
few other pebbles at about 27' in varved clay+ silt; 
occ. carb. grains below 

29 30.5 Laminations not as regular; silty clay, clay, clayey clay to 5Y5/1 
silt+ silt; carb. dropstones at 30,5' silt + 4/1 

30.5 32.5 Mostly silty clay; several pebbles; small qneissic silty clay 5Y5/1 to 
cobble at about 32'; some dk-gray clay beds below 5Y4/1 

32.5 37 Silty clay till(?); sand peppered in clay; seems more silty clay 5Y5/2-1 
silty than other St. Louis tills; calc.; a few large to 
pebbles; more clayey w/depth silty clay 

loam 

37 63 By 37' or so seems more clayey, less grit; still acc. clay 5Y5/1-4/1 
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 1 , other pebbles in vicinity; seems a 
little more silty from 54' 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 
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108 

0B-206 (continued) 

63 

65 

75 

65 

75 

82. 5 

82.S 94 

94 94. 5 

Rainy Lobe 

94.5 100 

100 

101 . 5 

101. 5 

1 03 

103 

1 07. 5 

107. 5 

1 08 

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 1 , 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 1 ; large pebble below 

Dk-gray laminated clay, more "pure" than above 

Clay, greenish slightly calc., w/reddish bed (non-calc.) 
near top--5YR5/3-2 or 7.5YR5/3-2 

Silt mainly; slightly calc. 

Very fine sand+ very fine silty sand+ silt(?); 
thinly laminated 

Fine to medium sand 

Last 6" at most a greenish gravelly sandy till?; 
slightly calc., compact 

Bedrock 

APPENDIX 8-2. 

silt loam 5'/5/1 
epth ( feet) 
From To 

silty clay 
loam to 
sandy clay 
loam by 
79.5 1 

clay 

5'/5/1 -4/ 

II 

0 68.5 

clay 5'/4/1 

clay 5Y5/1 

silt 

loamy sand 
+ sand 

68.5 70.5 

sand 

loamy sand 10Y5/2 
70.5 

71.3 

71.3 

71.6 

71.6 78.5 

78.5 84 

84 88.5 
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0B-207 
NE1/4NE1/4 sec. 16, T. 62 N., R. 

Surface elev. 1283 + 5 ft. 
21 W. 

Logged 1/22/86 

Geological Description Texture Munsell 
color 

Few inches of black loam on top 

St. Louis Sublobe 

Lake clay, calc., from below loam; some obscure bedding or 
banding evident by 5'; "dry", no grains noted; extremely 
hard to split; generally massive, few laminae noted from 
30' to 31 1 ; very few grains noted below 28', granite 
pebble at 34 1 , carb. pebble at 40', few other grains but 
clearly lake sediment. Two carb. pebbles at 47.5', 51.5'; 
sand grain every foot or so, exceptionally rare; darker 
clay bed 1/.2" 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 

clay 2.SYS/3 
2.5Y6/3 
by 4' 
2.SYS/2 
by 8 1 

may range 
to 6/2 in 

places 
2. 5Y4/2 by 
24 1 

2.SY4/1 by 
25' 
5Y4/1 by 
56'--prob
ably 
sooner 

clay 5'/4-3/1 

clay 5Y5/1 -2 

II 5YR5/3 
to 

7. SYRS/3 

silty 
clay 
to silt 

5Y5/2 
7.5Y5/2 
by 73' 

silt to 
clay 

7.5Y5/2 

silt, 
minor 
clay to 
silt loam 

II 

Z; 



--

--

APPENDIX 8-2. 
0B-2080B-207 (continued) Logged 1 /1 4/8 6 

SE1/4swl/4 sec. 27, T. 62 N., R. 20w. 
Surface elev. 1298 + 5 ft. 

88.5 91.5 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 

sand to 
loamy 
sand 

5Y5/2-1 

91.5 93.5 Loamy gravelly sandy till, sharp basal contact; slightly 
calc., compact; fairly certain is till 

loamy 
sand 

7. 5Y5/2-1 

93.5 97.5 Very coarse sand to 94 1 ; then silty fine sand few inches 
thick, underlain by coarse sand; med. sand by 95'; silty 
in last few inches 

sand 

97.5 104.5 Gravelly sandy till; fair amount of fines; compact; 
slightly calc.; drilled through large cobble at 102 1 ; 

not many big rocks, however 

loamy 
sand 

5GY4/1 to 
7. 5Y5/2 
by 100 ft. 

1 04. 5 107 Very cobbly till?--probably mostly reworked bedrock; 
slightly to mod. calc. 

II II 

107 108 Coarse gravelly sand--prob. mostly reworked bedrock gravelly 
sand 

108 Bedrock 

•epth ( feet) Geological Description Texture Munsell 
From To color 

O 0.5 Few inches of organic debris over granite cobble; may be 
fill 

Rainy Lobe 

0.5 1.5 Silt, noncalc.; (loess?) silt loam 2.5Y6/3 

1 • 5 2.5 Silt, noncalc.; (loess?); close to 7.5YR4/6; sharp basal 10YR4/6 
contact 

" 

2.5 10 Sand, fine to very fine; silty zones; noncalc. sand 10YR5/3 
2.5Y6/2 
by 8 1 

II1 0 10.5 Very fine sand; abrupt contacts above and below 1OYR5/3 

II1o. 5 12.5 Fine sand, noncalc.; very abrupt contact at base 2. 5Y6/2 

1 2. 5 14 Poorly sorted gravelly sand; large pebbles to small gravelly 2.5Y6/3 
cobbles (mostly dk metamorphics) and fine to coarse sand; sand 
few small pebbles; noncalc. 

14 16 Wet fine sand sand 2. 5Y6/4 

16 17 Wet coarse sand with fine pebbles; abrupt contact with 2.5Y6/3 
above 

" 

II17 20.5 Silty fine to coarse sand, pebbly with several large 
pebbles; poorly sorted 

II20.5 24 Clean pebbly, med. to coarse sand; abrupt contact; many 
schist pebbles; all grains are Rainy lobe; no dolomite 

II24 25 Si 1 ty pebbly fine to coarse sand; abrupt contacts 

25 25.5 Fine sand 2.5Y5/3" 
II25.5 28 Clean, coarse, gravelly sand with silty zones; coarser --

pebbles 27 1 -28 1 

II28 30 Mostly fine sand, some pebbles --
II30 32 Fine sand --

32 36 Fine to med. sand II 2. 5Y6/3 

II36 38.5 Fine sand 2. 5Y6/1 
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)B-208 

38.S 

47 

50 

50, 1 

52 

62,5 

64 

64.5 

67.2 

67.3 

67,9 

68.5 

71 

73 

75 

75.5 

76 

79 

82 

82.5 

84 

(continued) 

47 

50 

50.1 

52 

Fine to med. sand 

Mostly fine sand 

Laminated silt and clay (2.5Y3/1); noncalc. 

Fine sand, noncalc. 

62.S Fine sand, some med. sand; abrupt basal contact; small 
clay clasts at 54', 58' 

64 Very fine sandy silt 

64.S very fine sand 

67.2 Fine sand, noncalc. 

67.3 Laminated silt and clay 

67.9 Fine sand 

68.5 Laminated silt and clay and fine sand 

71 Fine sand; no med. or coarser sand 

73 Laminated sandy silt, minor clay, 
sand; pebble at 72.5' 

75 Clean, very fine sand 

75.5 Mostly clay; laminated 

76 Very wet fine sand 

and very fine silty 

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. 
)B-208 (continued) 

sand 

II 

silt & 

clay 

sand 

.. 

silt loam 

sand 

If 

silt & 
clay 

2. 5Y6/1 

2.5Y3/1 + 
2.5Y5/2 

2. 5Y6/1 

If 

2,5Y5/1 

.. 

84.5 

85.5 

88 

92.5 

93 

97 

1 03 

1 08 

85.5 

88 

92,5 

93 

97 

103 

108 

113 

Clean very fine sand 

Obscurely bedded silt and clay; clay layers are minor 

Very fine sand, quick; clay beds at 89.5', 90.5' about 111 

thick; clay parting at 92.5' 

Fine sand 

Very fine sand 

Coarse cobbly gravelly dirty sand till; granitic and 
dk metamorphic clasts 

Cobbles, gravel: gneiss, dk metamorphics, metavolcanics, 
schists; 1' gravelly sand toward bottom - washed till? 

Not much preserved; loamy till; noncalc,; could be 
Rainy till which incorporated underlying clay, soil 

sand 
11 3 Bedrock 

silt, 5Y4/1 

297 

sand 

silt, 5Y5/2, 
clay SY4/1 

sand 

II 

II 

gravelly 5Y5/1 
sand 

gravel 

loam 2. 5Y4/1 

clay, 
sand 

loam, 
loamy 
sand, 
clay 

sand 

clay 

sand 

silt 
loam 

sand 

clay 

sand 

II 

for clay 

5Y4/1 
for clay 

2. 5Y8/1 
dry 

5Y4/1 

5Y5/1 

• 

SY4/1 



--
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OB-209 
NE1/4sE1/4 sec. 16, T. 63 N., R. 

Surface elev. 1346 + 5 ft. 
20 w. 

1epth ( feet) 
From To 

Geological Description 

Few inches of roots and organic clay 

St. Louis Sublobe 

0 

4 

4 

7.5 

7.5 14 

14 

17 

17 

18.5 

18. 5 

20 

20 

22 

22 

25 

25 

28.5 

28. 5 34.5 

r 

34.5 39.5 

Only 1' core recovered; organic-rich clay 

Clay, calc.; thin silt beds lighter and more calc.; clay 
band from 5'-5.5' is 2.5Y4/11 laminated by 5' 
(noticeable); bedding not as obvious6 1-7'; some gley 
colors; by 7' pure clay beds are thin, more silty beds 
dominant 

Varved 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 10.5' 

Wet sticky core; mod. calc.; still appears to be laminated 
clays; carb. pebble 15', grain at 14' 

Very fine sandy silt, mod. calc.; clay bed(s) in middle, 
and toward bottom; obscure bedding, interbedded with clay 
toward base 

Dk-gray clay, slightly calc.; obscure bedding 

Very thinly laminated slightly calc. clay and lighter 
colored clayey silt (more calc.); granite pebble at 
20.5' 

Lake clay; appears more massive than above, but bedding is 
present 

As above; very rare sand grains; bedding more distinct by 
27'; increasing silt from 28', 5 to 6 pebbles noted at 
28.5 1 

Silty clay with beds of clay; slightly calc. to mod. 
calc.; a few silt laminae from 33' to 34.5' 

Clay, some bedding; pebble at 36.5 1 1 somewhat more silt by 
36', more distinct bedding from about 38' 1 mod. calc. 

APPENDIX 8-2. 

Logged 1 /1 5/86 

Texture Munsell 
color 

clay 

clay & 

silty 
clay loam 

2. 5Y4/1 

2.5Y6/2 
2. 5Y5/2 
5/3 

to 
-

II 5YS/2 
silt 
5Y4/2 
clay 

II 2.5Y5/2 

silt 
loam 

5Y5/2 

clay 5Y4/1 

" " 

" 5Y4/1-2 

n 5Y4/1 

silty 
clay & 

clay from 
28' 

clay 

5Y4/1 

• 
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B-209 (continued) 

Rainy Lobe 

39.5 52 Fine sand, noncalc.; much biotite mica in sand; 
medium sand, which seems to increase downward 

some 

52 54 Med. to coarse sand; gravel toward bottom, 
toward bottom; noncalc. 

also silt layer 

54 55 Interbedded med. 
(sandy silt) 

to coarse sand and very fine silty sand 

55 60 Dirty fine and med. sand 

60 67 Coarse sand, noncalc. Layer of large pebbles at 64' 
includes one small cobble; coarse to very coarse sand 
below pebbles 

67 73 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 

73 74 Fine sand 

74 75 Cobbly fine to med. sand; poorly sorted 

75 76 Very fine to fine sand 

76 78 Coarse sand fining upward to med. sand 

78 82 Very coarse gravelly sand; 
metamorphics 

gravel is dominated by dk 

82 95 Very cobbly gravelly sand, similar to 74'-75'; dirty, 
could be "washed" till as so poorly sorted; cobbles mostly 
dk metamorphics; much fine sand; 93 1 -94' better sorted, 
gravelly sand 

95 97 Med. sand grading up to fine sand by 
then med., some coarse); sluff? 

96' (fine to 96', 

97 99.5 Gravelly fine sand; sluff? 

99.5 102 Dirty sandy cobbles and gravel 

1 02 105 Gravelly sandy loam 
otherwise as above; 

till; apparently unwashed 
boulder at base 

till, 

Bedrock, not sure if any regolith, possibly broken on top1 05 

sand 

" 

sand & 

loamy sand 

sand 

" 

gravelly 
sand 

sand 

gravelly 
sand 

sand 

II 

gravelly 
sand 

n 

sand 

" 

gravel 

sandy 
loam 

5Y5/2-1 

5Y5/1 

5i'5/2 

" 

5i'5/1 



1epth ( feet) 
From To 

OB-21 0 
sw1/4SEl/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.s•. Carb. grains 
common but not dominant; secondary carb. by 2', 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 

APPENDIX 8-2. 

Logged 1/1 5/86 

Texture Munsell 
color 

OB-210 (continued) 

40 

43 

47 

48 

43 

47 

48 

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 

sand 

" 

sandy 
gravel 

5Y5/1 

" 
" 
II 

5GY5/1 

49 Bedrock 

:} 

0 

10 

12. 5 

14 

16 

18.5 

10 

12.s 

14 

16 

10. 5 

21.5 

Rainy Lobe 

Clay, slightly calc.; silty clay by 22.5'; thinly bedded 

Silty clay & thin ail t 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. 

Fine sand 

Very fine sand 

Fine sand; a few pebbles 

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 

Dense fine sand w/med. to coarse sand; few granules 

21. 5 

23 

25.5 

28 

28.5 

29 

30 

36 

23 

25.5 

28 

28.5 

29 

30 

36 

40 

clay to 
silty 
clay 

silt loam 

sand 

silty clay 

sand 

II 

2.SYS/3 
2.SYS/4 
by 1' 
2. 5Y5/3 
by 4 1 

2.SYS/3 

" 

II 

II 

5Y5/1 

clay 

clay+ 
silt 

silt loam 
to sand 

sand 

sand 

sand 

gravelly 
sand 

sand 

5Y4/1 

5Y2/1-clay 
+ 

5Y6/1 -silt 

5Y5/1 

5Y6/1 

5Y5/1 

5Y5/1 
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APPENDIX 8-2. 

)B-211 (continued)0B-211 Logged 1 /1 4/86 
NW1/4SE1/4 sec. 22, T. 64 N., R. 20 w. 

Surface elev. 1316 + 5 ft. 

>epth { feet) Geological Description 
From To 

Texture Munsell 
color 

0 0.5 Woody organic clay 

St. Louis SUblobe 

0.5 3.5 Gritty lake clay, root fragments; noted one carb. pebble 
at 3.0 1 1 highly calc. 

clay 5Y5/3 

3. 5 10 As above, gray color, large roots at 8 1 , occ. sand grains clay 5Y5/1, some 
mottles to 
5Y5/2 
5/0 around 
roots at 
8-9' 

1 0 12 As above, mottled, iron stains; a few dolomite pebbles 
toward bottom, calc. 

II 

12 13. 5 Loamy layer with carb. pebbles ( till? ) for about 1 11 then 
4" laminated slightly calc. clay, then clayey noncalc. 
silt 

clay to 2.5Y5/2 
silty clay loamy layer 
loam 5Y4/1 clay 

2.5Y5/2 
silt 

13.5 16 Clay, calc.; obscure thin beds, shiny surfaces; few thin 
silt laminae (2.5Y6-7/1 ); only slightly calc. from about 
15 1 1 no grains noted; occ. tiny wood fragments 

clay 2. 5Y4/1 

16 18.5 Clay; interbedded pure clay (slightly calc.) and more 
silty clay (calc.); no grains noted 

ti 5Y4/1 & 

5Y5/1 

18. 5 22 Clayey silt with some clay beds which increase in number 
below 20.5'; slightly calc., no sand noted 

silty clay 5Y5/1 
loam 

22 25 As above, clayey silt to silt, some clay beds; mod. 
calc.; all silt from 23' except minor clay layer 
and granite pebble at 24 1 

silt " 

Rainy Lobe 

25 30 Very fine sand sand 

30 32.5 Silty clay loam and clay beds, last 6 11 or so was more a 
silt loam which contained one granule 

silty clay 5Y4/1 & 

loam 5/1 

32.5 34.5 Very fine sand, quick, laminated with 1" thick clay beds 
at 33.5 1 1 med. sand parting below clay then more very fine 
sand 

sand 

34.5 36 Bedded silt loam and clay; slightly calc. silt loam 
& clay 

36 40 Gravelly loamy sand till; some cobbles noncalc. loamy 
sand 

2.5YS/1-
2 

40 41 Dirty gravelly sand till; lighter colored sand to 
loamy 
sand 

41 46 Gravelly loamy sand till; some cobbles; noncalc. loamy sand 2. SYS/2-
1 

46 52 More cobbly from 46' " II 

52 54 Seems to have a little more fines; still gravelly loamy 
sand till; hard, compact till when dried out 

" 

54 54.5 Silt and till, noncalc. " 5Y5/2 

54.5 56 Cobbly gravelly loamy sand till " SY4/2 

56 Bedrock 
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APPENDIX 8-2. 

>epth ( feet) 
From To 

0B-212 
SE1/4SE1/4 sec. 36, T. 63 N., R. 

Surface elev. 1291 + 5 ft. 

Geological Description 

Top few inches woody black organic clay 

21 w. 

Texture 

Logged 1 /1 4/86 

Munsell 
color 

St. Louis Sublobe 

0 1 Clay, no grains noted; noncalc. 

4 Clay; calc.; carb. grains common; apparently lake sediment 

4 15 Clay; calc.; secondary carb.; traces of disturbed bedding; 
lacks sand grains; mottles end by 13 1 ; noted few grains, 
one pebble about 11', very few grains below 

15 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 

25 31 As above, clay with very rare 
pebble at 30'; mod. calc. 

sand grains; small dolomite 

31 35 As above, massive clay; dk pebble at 32', other grains 
very rare, few small dolomite pebbles; mod. calc. 

35 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? 

41 45 As above, slightly calc. by 43'; granite pebble and some 
carb. at 42.3'; other occ. grains; several pebbles at base 

45 57 Missing 9' of core; what is present is mostly soft clay, 
harder in last foot or so 

57 59 Lake clay, fairly soft; large granite pebble, 
pebble and grains toward top with few below 

small carb. 

59 65 Massive stiff clay, mod. calc.; several grains 
top; slightly more gritty parting at 64.5' 

toward 

65 71 Massive clay, not quite as 
no grains noted 

stiff as above, slightly calc. 1 

clay 

" 

" 

" 

7. 5Y5/1 

2. SY5/4-5/3 
mottled 
gray 2. SY 
5/2 by 1.5 
w/5/4 - 5/3 
mottles 

2. 5Y4/1 
top 6" then 
SYS/2 with 
2.5Y5/4 
mottles 

5Y4/1 

" " 

II 

" H 

n II 

• " 

II II 

• " 

" II 

>B-212 

71 

Rainy Lobe 

73.5 

74 

77 

80 

82 

84 

87 

97 

1 00 

1 04 

(continued) 

73.S As above, massive clay; lt-gray, calc., clayey silt clay 5Y4/1
parting at.72.5' 

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" 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; noncalc.; many 
granite pebbles 

104 Loamy gravelly till; oxidized color, noncalc.; rock types 
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) 

1 07 116 Bedrock, weathered 

II 

II 

5YR4/2 & 
2. 5Y4/1 

2. 5Y4/1 

" SYS/1 

sand 
loam 

5YS/2 

SY4/2 

" u 

II 5Y4/3 

sandy 
loam to 
loam 

loam 

2.SY4/3 

2.SY4/4 
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105 

110 

115 

120 

125 

130 

135 

140 

145 

150 

105 

110 

115 

120 

125 

130 

135 

140 

145 

150 

10 

20 

30 

40 

50 

APPENDIX 8-3. HP-41C PROGRAM FOR REFLECTION SEISMIC ALGORITHM APPENDIX B: HP-41C PROGRAM FOR REFRACTION SEISMIC ALGORITHM 

81+LBL •SEIS 12" 
82 "LABEL· 
03 PRONPT 
84 ·YU· 
05 PRONPT 
06 STO 00 
87 ·YS· 
08 PROPIPT 
89 STO 81 
18 + 
11 RCL 81 
12 RCL 00 
13 -
14 XOY 
15 1 
16 SQRT 
17 ·xc· 
18 PRONPT 
19 2 
20 1 
21 • 
22 STO 02 
23 •DU=• 
24 ARCL X 
25 AYIEII 

26+LBL 01 
27 ·DS• 
28 PRONPT 
29 STO 03 
30 RCL 01 
311 
32 RCL 02 
33 RCL 00 
34 1 
JS+ 
36 STO 04 
37 RCL 03 
38 RCL 81 
39 • 
48 RCL 82 
41 RCL 00 
42 • 
43 + 
44 RCL 04 
45 1 
46 STO 05 

47+LBL 82 
48 ·T· 
49 PRONPT 
58 Xt2 
51 STO 06 

s2 ·x· 
SJ PRONPT 
54 Xt2 
55 STO 07 
56 RCL 05 
57 RCL 06 
58 • 
59 RCL 07 
60 -
61 4 
62 1 
63 SQRT 
64 ·DS=• 
65 ARCL X 
66 AYIEII 
67 STO 08 
68 RCL 03 
69 X)Y? 
70 GTO 03 
71 ·X<Y?· 
72 GTO 04 
73 X=Y? 
74 GTO 01 

75+LBL 03 
76 RCL 03 
77 5 
78 -
79 STO 03 
80 GTO 05 

81+LBL 05 
82 RCL 01 
83 1 
84 RCL 02 
85 RCL 00 
86 1 
87 + 
88 STO 04 
89 RCL 03 
90 RCL 01 
91 • 
92 RCL 02 
93 RCL 00 
94 • 
95 + 
96 RCL 04 
97 1 
98 RCL 06 
99 • 

180 RCL 07 
181 -
182 4 

103 1 

104 SQRT 
"DS=• 

106 ARCL X 
107 AYIEII 
108 RCL 03 
109 X(=Y? 

GTO 01 
111 GTO 03 

112+LBL 04 
113 RCL 03 
114 5 

+ 
116 STO 03 
117 GTO 06 

118+LBL 06 
119 RCL 01 

1 
121 RCL 02 
122 RCL 00 
123 1 
124 + 

STO 04 
126 RCL 03 
127 RCL 01 
128 • 
129 RCL 02 

RCL 00 
131 • 
132 + 
133 RCL 04 
134 I 

RCL 06 
136 • 
137 RCL 07 • 
138 -
139 4 

1 
141 SQRT 
142 •DS=• 
143 ARCL X 
144 AYIEII 

STO 08 
146 RCL 03 
147 X(=Y? 
148 GTO 04 
149 RCL 08 

RCL 03 
151 -
152 •X(=0?" 

153 GTO 01 
154 GTO 04 
155 EHD 

XEQ ·SEIS 12• 
LABEL 
SAPIPLE 

RUH DS 
780.8800 RUNYU 

1,415,8080 RUH T 
.2685 RUNYS 

6,000.0000 RUH X 
XC 328.8000 RUH 

32.3000 RUH DS=739.3230 
DU=12.6995 DS=739.1710 

DS=739,0172DS 
650.0000 RUH DS=7J8.8614 

DS=738.7037T 
.2605 RUH DS=738,5440 

X DS=738,3823 
328.0000 RUH DS=738,2185 

DS=738.0526DS=734.6557 
DS=737.8846. DS=7J4.8675 
DSDS=735.0762 

DS=735.2821 
DS=735.4850 
DS=735,6851 
DS=735,8824 
DS=736.0770 
DS=736.2689 
DS=736,4582 
DS=736.6449 
DS=736,8291 
DS=737.0109 
DS=737.1903 
DS=737,3673 
DS=737.5420 
DS=737. 7144 
DS=737.8846 
DS=738,0526 

OS= DEPTH SATURATED LAYER 
DU= DEPTH UNSATURATED LAYER 
T = ARRIVAL TIME IN SECONDS 
VS• VELOCITY SATURATED LAYER 
VU= VELOCITY UNSATURATED LAYER 
X • SHOT TO GEOPHONE DISTANCE 
XC • CRITICAL DISTANCE 

01•LBL •SEIS 11" 
02 •LABEL· 
03 PRONPT 
04 ·STA· 
05 PRONPT 
06 STO 00 

07•LBL 15 
08 FS? 14 
89 GTO 16 

FS? 15 
11 GTO 17 
12 ·H STA· 
13 PRONPT 
14 STO 12 
15 ·TT Y2?" 
16 PRONPT 
17 STO 06 
18 "Yl?" 
19 PRONPT 

STO 01 
21 ·Y2 DD?· 
22 PRONPT 
23 STO 02 
24 I 
25 ASIH 
26 RCL 01 
27 "Y2 UD?" 
28 PRONPT 
29 STO 03 

1 
31 ASIH 
32 -
33 2 
34 1 

JS ·DIP L2=" 
36 ARCL X 
37 AYIEII 
38 STO 04 
39 cos 

RCL 02 
41 • 
42 RCL 03 
43 • 
44 2 
45 • 
46 RCL 03 
47 RCL 02 
48 + 
49 1 

•TRUE Y2=· 
51 ARCL X 
52 AYIEII 

SJ STO 05 
54 SF 14 

SS•LBL 16 
56 FS? 15 
57 GTO 17 

58 "TD Y2 DD?· 
59 PRONPT 

60 ·TD Y2 UD?· 
61 PRONPT 
62 + 
63 STO 07 
64 RCL 06 
65 -
66 2 
67 I 
68 ·DTDl=" 
69 ARCL X 
70 AYIEII 
71 STO 08 

72•LBL 18 
73 1000 
74 I 
75 RCL 01 
76 * 
77 RCL 01 
78 RCL 05 
79 1 

80 ASIH 
81 cos 
82 1 

83 ·DEPTH 21=· 
84 ARCL X 
85 AYIEII 
86 STO 09 
87 FS? 16 
88 GTO 22 
89 FS? 18 
90 GTO 20 
91 FS? 17 
92 GTO 19 
93 •YJ?· 
94 PRONPT 
95 STO 10 
96 •TT Y3?" 
97 PRONPT 
98 STO 11 
99 SF 17 

100•LBL 19 
101 ·TD Y3 DD?· 

182 PRONPT 

103 ·TD YJ UD?" 
104 PRONPT 

+ 
106 RCL 11 
107 -
108 2 
109 1 

"DTD12=" 
111 ARCL X 
112 AYIEII 

• 1 lJ•LBL 21 
114 RCL 08 

-
116 1000 
117 1 

118 RCL 05 
119 * 

RCL 05 
121 RCL 10 
122 1 
123 ASIH 
124 cos 

1 
126 "DEPTH 22=" 

127 ARCL X 
128 AYIEII 
129 RCL 09 

+ 
131 ·21+22=· 
132 ARCL X 
133 AYIEII 
134 FS? 19 

GTO 22 
136 GTO 23 

137•LBL 17 
138 ·DTDl" 
139 PRONPT 

STO 08 
141 GTO 18 

142•LBL 20 
143 ·DTD 12" 
144 PRONPT 

GTO 21 

146•LBL 22 
147 1 
148 ST+ 00 
149 RCL 00 

RCL 12 
151 X=Y? 

152 CF 14 
1sJ ·srn • 
154 RCL 00 
155 ARCL X 
156 AYIEII 
157 FS? 19 
158 GTO 15 
159 RCL 00 
160 RCL 12 
161 X=Y? 
162 GTO 15 
163 FS? 16 
164 GTO 16 

165+LBL 23 
166 EHD 

SF 16 TT Y2? 
XEI •SEIS II" 48,N RUN 

Ul8£l YI? 
SAIIPI.E 2,921,ff RUii 

RUii Y2 11? 

1,81 RUN Y2 UI? 
NSTA 6,H7.H RUN 

7.18 RUii IIP LM.68 
TT Y2? TII£ YM,Jll.11 

48,81 RUN Tl Y2 II? 
YI? 7,18 RUN 

2,'21,88 RIJII Tl Y2 UI? 
Y2 II? 46,N RIJII 

4,762.88 RUN ITll•2,51 
IEPTN z1-e.1J 

6,"7,88 RUN YJ? 
IIP l2•4.68 15,168,N RUN 
TRUE Y2=S, 338.18 nm 
Tl Y2 II? 114,ff RUN 

7,88 RUH Tl YJ II? 
Tl Y2 UI? 58.11 RUN 

46,18 RUN Tl YJ UJ? 
ITll•2,51 114.N RIJII 
IEPTH ZJ:8,73 JTll2"2',lt 
STA 2,88 DEPTN Zz.151.11 
Tl Y2 II? ZltZ2"1S9.74 

• 41.18 RUN STA 2,11 
Tl Y2 UJ? Tl Y2 JI? 

15,99 RUH 41.11 RIJII 
ITll•J,511 Tl Y2 UJ? 
IEPTH Zl•l2,2Z 15.N RUii 
STA J,N JTJl•J.511 
Tl Y2 ti? JEPTN Zl•l2.22 

Tl YJ JI? 

"·" RUiiSF i, Tl YJ UI? 
XEI •SEIS II" 118,N RUN 

Ul8Et ITIIM7.N 
Slllll'l£ IEPTN U-IJJ.92 

RUii Zl ♦U-146.14 
STA STA J.N 

I,II RIii Tl Y2 II? 
N STA 

7.11 RIii 

DD• DOWN DIP 
DTD1 • DELAY TIME LAYER ONE 
DTD12 • DELAY TIME LAYERS ONE AND TWO 
STA • STATION 
TT • TOTAL TIME 
UD • UP DIP 
Vl • VELOCITY LAYER ONE 
V2 • VELOCITY LAYER TWO 
V3 • VELOCITY LAYER 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 facies 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 
Bondar-Clegg & Co., Ltd. 

X-Ray Assay Laboratories, Ltd. 

Element 
Symbol 

Au 

Lower 
Detection 

Limit 

5 ppb 

Subsample 
Weight 

Assa:t:ed(~) 

3/4 split 

Extraction 

Unknown 

Assay 
Method 

NA 

Applicable 
Sample 
Numbers 

S.N. between 

Element 
Symbol 

Au 
Na 

Lower 
Detection 

Limit 

.5 ppb 
.05 i. 

Subsample 
Weight 

Assayed(~) 

3/4 split 
.5 

Extraction 

NA 
NA 

Assay 
Method 

INAA 
INAA 

Applicable 
Sample 
Numbers 

Sample Numbers 
Between 

Na .05 % .5 Unknown NA 16801-18757 Sc .5 ppm .5 NA INAA 18763-18837 
Ce 

Cr 
Mn 
Fe 

3-5 ppm 

50 ppm 
1 ppm 

.5 % 

. 5 

.5 

.5 

.5 

Unknown 

Unknown 
Unknown 
Unknown 

NA 

NA 
DCP 
NA 

(18604A-18757, 
18601-18643, 
18617-18737) 

Ce 
Cr 
Mn 
Fe 
Co 
Ni 

10 ppm 
50 ppm 

1 ppm 
.5 % 
10 ppm 
50 ppm 

.5 

.5 

.5 
.5 
.5 
.5 

NA 
NA 

HC1-HN03 
NA 
NA 
NA 

(1:3) 

INAA 
INAA 

AA 
AA 
AA 
AA 

Summary: 
Littlefork Area 
Air Rotary&: 
Surface Samples 
17537-18882 

Co 
Ni 

10 ppm 
1 ppm 

.5 

.5 
Unknown 
Unknown 

NA 
DCP 

Cu 
Zn 

1 ppm 
200 ppm 

.5 

.5 
HC1-HN03 

NA 
(1: 3) AA 

IN.AA 
Cu 1 ppm .5 Unknown DCP As 1 ppm .5 NA INAA 
Zn 1 ppm .5 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 

Mo 

1 ppm 

1 ppm 

.5 

.5 

Unknown 

Unknown 

DCP 

ICPMS 
or PMS 

(18611-18736, 
18646-18724) 
(18601-18643, 
18604A-18757, 

Zr 
Mo 
Ag 
Cd 

500 ppm 
2 ppm 
5 ppm 

10 ppm 

.5 

.5 

. 5 

.5 

NA 
NA 
NA 
NA 

INAA 
INAA 
INAA 
INAA 

Ag .5 ppm .5 Unknown DCP 
18617-18737) Sn 

Sb 
200 ppm 

. 2 ppm 
.5 
.5 

NA 
NA 

INAA 
INAA 

Sn 10 ppm .5 Unknown ICPMS or PMS Te 20 ppm .5 NA INAA 
Sb .2 ppm .5 Unknown NA Cs 1 ppm .5 NA INAA 
Cs 

Ba 

2 ppm 

100 ppm 

.5 

.5 

Unknown 

Unknown 

NA 

NA 

(18611-18736) 
(18646-18724) 

Ba 
La 
Sm 

100 ppm 
5 ppm 

. 1 ppm 

.5 

.5 

.5 

NA 
NA 
NA 

INAA 
INAA 
INAA 

La 
Ir 

5 ppm 
100 ppb 

.5 

.5 
Unknown 
Unknown 

NA 
NA 

Summary: 
All Rotasonic 

Eu 
Tb 

2 ppm 
1 ppm 

.5 

.5 
NA 
NA 

INAA 
INAA 

Hf 
Ta 

2 ppm 
1 ppm 

.5 

.5 
Unknown 
Unknown 

NA 
NA 

Samples, Orr 
& Littlefork 

Yb 
Lu 

5 ppm 
.5 ppm 

.5 

.5 
NA 
NA 

INAA 
INAA 

w 2 ppm .5 Unknown NA and all Mud Ir 100 ppb .5 NA INAA 
Pb 
Bi 

5 
2 

ppm 
ppm 

.5 

.5 
Unknown 
Unknown 

ICPMS 
ICPMS 

Rotary Samples, 
Orr Area 

Hf 
Ta 

2 ppm 
1 ppm 

.5 

.5 
NA 
NA 

INAA 
INAA 

,_ Th .5 ppm .5 Unknown NA w 2 ppm .5 NA INAA 
u 
w 

.5 ppm 
10 ppm 

.5 

.5 
Unknown 
Unknown 

NA 
PMS (16801-17073) 

Pb 
Th 
u 

2 ppm 
.5 ppm 
.5 ppm 

.5 

.5 

.5 

HC1-HN03 
NA 
NA 

(1: 3) AA 
INAA 
INAA 

Note: Cs 
Mo 

and Ce not 
assayed by 

assayed for all sample numbers (sample numbers in parentheses). 
two different methods (sample numbers in parentheses). 

Zn2 
Ag2 

1 ppm 
. 1 ppm 

.5 

.5 
HCl-HNO 
HCl-HNO~ 

(1: 3) 
(1: 3) 

AA 
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 ApplicableLower Subsample Applicable 
Element Detection Weight Assay SampleElement Detection Weight Assay Sample -J. 
Symbol Limit Assayed(g) Extraction Method NumbersSymbol Limit Assayed(g) Extraction Method Numbers 

1 ppbMg 100 ppm .5 Unknowri DCP All Sample Au 20 Fire Assay FA/NA Sample Numbers 
Mg .01 % MgO .5 Unknown XRF Numbers V 1 ppm .5 HF-HC104-HNO -HCl DCP Between 
Ti 100 or 10 ppm . 5 Unknown DCP Between Cr 1 ppm .5 HF-HC104-HNO~-HC1 DCP 13830-17074 
Ti02 .01 % .5 Unknown XRF 16906-18724 Mn 1 ppm .5 HF-HC104-HN03-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-HC104-HN03-HC1 DCP 
Ni 1 ppm .5 Unknown DCP All Rotasonic Ni 1 ppm .5 HF-HC104-HN03-HC1 DCP 
Cu 1 or .5 ppm .5 Unknown DCP Orr & Cu 1 ppm .5 HF-HC104-HN03-HC1 DCP 
Zn 1 or .5 ppm .5 Unknown DCP Littlefork; Zn 1 ppm .5 HF-HCl04-HN03-HCl DCP 
Se 1 ppm .5 Unknown GFAA All Mud As 1 ppm .5 HF-HC104-HN03-HC1 DCP 
Mo 1 ppm . 5 Unknown DCP Rotary Orr Se 1 ppm .5 HF-HC104-HN03-HC1 ICPMS 
Ag .5 ppm .5 Unknown DCP Area Se 1 ppm . 5 HF-HC104-HN03-HC1 GFAA 
Pb 1 ppm .5 Unknown DCP Mo 1 ppm .5 HF-HCl04-HN03-HCl ICPMS 

Ag .5 ppm .5 HF-HC104-HN03-HC1 ICPMS 
Note: One batch of 21 samples (#18611-18724) were assayed by XRF for Mg, Ti, Ag .5 ppm .5 HF-HC104-HN03-HC1 DCP 

and Cr in replicate to compare to DCP analysis. Cd 1 ppm .5 HF-HC104-HN03-HC1 DCP Summary: 
Sn 1 ppm .5 HF-HC104-HN03-HC1 ICPMS All 
Sb 1 ppm .5 HF-HC104-HN03-HC1 ICPMS Rota sonic 
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-HClO:-HNO;-HCl ICPMS Littlefork 

Bandar-Clegg & Co., Ltd. Bi 1 ppm .5 HF-HC104-HN0 3-HC1 ICPMS 
u 1 ppm .5 HF-HC104-HN03-HC1 ICPMS 
Sn 1 ppm .5 HF-HC104-HN03-HC1 EMS (144 70R-144 7 SR) 

Lower Subsample Applicable Sb 1 ppm .5 HF-HC104-HN03-HC1 DCP (14470R-14475R) 
Element Detection Weight Assay Sample Mo 1 ppm .5 HF-HC104-HN03-HC1 DCP (14470R-14475R) 
Symbol Limit Assayed(g) Extraction Method Numbers Se 1 ppm .5 HF-HC104-HN03-HC1 DCP (14470R-14475R) 

Bi 1 ppm .5 HF-HC104-HN03-HC1 DCP (14470R-14475R) 
Mg .001 7. .5 HF-HClO -HNC -HCl DCP All Sample Pb 1 ppm .5 HF-HC104-HN03-HC1 DCP (14470R-14475R) 
Ti .01 % .5 ~A 3 XRF Numbers Te 1 ppm . 5 HF-HC104-HN03-HC1 DCP (14470R-14475R) 
Cr 2 ppm .5 NA XRF Between 
Ni 1 ppm .5 HF-HClO -HNC -HCl DCP 18760-18882 
Cu 1 ppm Note: Ag, Sn, Sb, Mo, Bi, Pb, and Te assayed by two methods..5 HF-HClo!-HNC~-HCl DCP 

Se assayed by three methods.Zn 1 ppm .5 HF-HC10tt~HNC3-HC1 DCP Summary:
Se 1 ppm .5 XRF Littlefork, 
Mo 1 ppm .5 HF-HClo4-HNC3-HCl DCP Air Rotary 
Ag .5 ppm .5 HF-HClo4-HNC3-HCl DCP 
Pb 5 ppm .5 HF-HCl04-HNC3-HCl DCP 
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Appendix 9-2. 

C. -63 um Fraction D, Bedrock 

Bondar-Clegg & Co., Ltd. X-Ray Assay Laboratories, Ltd. 

Element 
S~bol 

Lower 
Detection 

Limit 

Subsample 
Weight 

Assaied(~) Extraction 
Assay 
Method 

Applicable 
Sample 
Numbers 

Element 
Symbol 

Lower 
Detection 

Limit 

Subsample 
\..'eight 

Assayed(g) Extraction 
Assay 
Method 

Applicable 
Sample 
Numbers 

Au 2-5 ppb JO tnknown NA 

Au 
V 
Cr 
Mn 
Fe 
Co 
Ni 
Cu 
Zn 
As 

1 ppb 
1 ppm 
1 ppm 
I ppm 

.05 % 
1 ppm 
I ppm 
I ppm 
I ppm 
5 ppm 

20 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 

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 

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 

Samples No's. 
Between 
18760-18882 

Summary: 
Littlefork, 
Air Rotary 

Sb 
As 
BaR 
Ba 
Cd 
Ce 
Cr 
Co 
Hf 
Ir 
Fe 
Fe 
La 

.1-.2 ppm 
.5-1 ppm 

l ppm 
50-100 ppm 

1 ppm 
J-5 ppm 

20-50 ppm 
.2-5 ppn 
1-2 ppm 

50-100 ppr:i 
100 ppm 

.2-.5 7. 
2-5 ppm 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

Unknown 
Unknown 
Unknown 
Unknown 
Unkno,,'11 
l!nknown 
Unkno1om 
Unkno•.m 
Unknown 
Unkno1orn 
Unkno"1Tl 
Unknown 
Unkn01,m 

NA 
NA 
DCP 
NA 
DCP 
NA 
NA 
NA 
NA 
NA 
DCP 
NA 
NA 

13852-18742 

(13852-13872) 

Summary: 
Rota sonic & 
Orr Area 
Mud Rotary 

(13852-13872) 

Se 
Mo 
Ag 
Cd 
Sn 
Sb 
Te 
w 
Pb 
Bi 
u 

5 ppm 
1 ppm 

.5 ppm 
I ppm 

10 ppm 
5 ppm 

IO ppm 
IO ppm 

5 ppm 
2 ppm 

10 ppm 

.5 

. 5 

.5 

.5 

.5 

.5 

.5 

.5 

. 5 

.5 

.5 

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 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 

or 
or 
or 
or 
or 
or 
or 
or 
or 
or 
or 

DCP 
DCP 
DCP 
DCP 
DCP 
DCP 
DCP 
DCP 
DCP 
DCP 
DCP 

MoR 
Mo 
NiR 
Ni 
Rb 
Se 
AgR 
Ag 
Na 
Na 
Ta 
TaR 
Te 
Th 

1 ppm 
l ppm 
l pp1:1 

20 ppm 
8 ppm 

5-10 ppm 
.5 ppm 
2 ppm 

100 ppn 
.02-.05?. 

8 ppm 
.5-1 ppm 

10 ppm 
.2-.5 ppm 

.5 

.5 

.5 

. 5 

.5 

.s 

.5 

.5 

.5 

.5 

.s 

.5 

.5 

.5 

Unkno"1Tl 
Unkno1m 
Unknow;i 
Unkno,m 
Unknown 
Unkno,m 
Unkno•'ll 
Unknown 
Unkno','11 
Unkno,;m 
Unkno"1Tl 
Unkno,m 
Unknown 
Unknown 

ICPMS 
NA 
DCP 
NA 
ICPMS 
NA 
DCP 
NA 
DCP 
NA 
ICPMS 
NA 
ICPMS 
NA 

(!3852-138i2) 

(13852-13872) 
(13852-13872) 

(13852-13872) 
(13852-13872) 

(13852-13872) 

Sn 10 ppm .5 Unkno'.<n ICPMS 
w 1-2 ppm .5 Unkno'l.'11 NA 
u .2-.5 ppm .5 Unknown NA 
ZnR 1 ppm .5 Unkno,,'!1 DCP 
Zn 
Cu 

100 ppm 
1 ppm 

.5 

.5 
Unknown 
Unknmm 

NA 
DCP 

(13852-13872) 

Pb 5 ppm .5 Unknown ICPMS 
Mn 
Li 
Be 
CO 2 
Mg 
Al 
SiO2 
s 
Cl 
K 
Ca 
FeO 
Sr 
Nb 
Bi 
LOI 

2 ppm 
l ppm 
1 ppm 

,01 7. 
100 ppm 
.01 ?. 
.01 7. 
.01 7. 
50 ppm 

100 ppm 
100 ppm 

. 1 i. 
1 ppm 
1 ppm 
2 ppm 

.01 7. 

.5 
,5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 

Unkno'l.'l'l 
Unknown 
Unknown 
Unknown 
Unknocm 
Unknown 
UnknO'l.'11 
l'nkn01,'!l 
Unknown 
Unk;ioi.n 
Unkno,;n 
Unkno'l.'!1 
Unkn01-:n 
Unkno"'n 
Unknown 
Unkno·,'11 

DCP 
AA 
DCP 
\..'ET 
DCP 
DCP 
XRF 
XRF 
XRF 
DCP 
DCP 
WET 
DCP 
ICP:-1S 
ICPMS 
XRF 

(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-13872) 
(13852-1387:') 
(13852-13872) 
(13852-13872) 
(1385 2-138 7 2) 
(13852-13872) 
(13852-13872) 

Note: Some elements were only assayed in one batch (013852-13872) 
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Appendix 9-2. 

D. Bedrock 

Bondar-Clegg & Company, Ltd. 

Lower Subsample 
Element Detection Weight 
Symbol Limit Assayed(g) 

Au 5 ppb 30 
Sb .2 ppm 30 
As 1 ppm 30 
Ba 100 ppm 30 
Br 1 ppm 30 
Cd 10 ppm 30 
Ce 10 ppm 30 
Cs 1 ppm 30 
Cr 50 ppm 30 
Co 10 ppm 30 
Eu 2 ppm 30 
Hf 2 ppm 30 
Ir 100 ppb 30 
Fe .5 % 30 
La 5 ppm 30 
Lu .5 ppm 30 
Mo 2 ppm 30 
Ni 50 ppm 30 
Rb 10 ppm 30 
Sm .1 ppm 30 
Sc .5 ppm 30 
Se 10 ppm 30 
Ag 5 ppm .5 
AgR .5 ppm 30 
Na .05 % 30 
Ta 1 ppm 30 
Te 20 ppm 30 
Tb 1 ppm 30 
Th .5 ppm 30 
Sn 200 ppm 30 
SnR 10 ppm .5 
w 2 ppm 30 
u .5 ppm 30 
Yb 5 ppm 30 
Zn 200 ppm 30 
ZnR 1 ppm .5 
Zr 500 ppm 30 
Cu 1 ppm .5 
Pb 5 ppm .5 
Mn 1 ppm .5 

Extraction 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Mult Acid Tot Dig 
NA 
NA 
NA 
NA 
NA 
NA 

Mult Acid Tot Dig 
NA 
NA 
NA 
NA 

Mult Acid Tot Dig 
NA 

Mult Acid Tot Dig 
Mult Acid Tot Dig 
Mult Acid Tot Dig 

Assay 
Method 

INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
DCP 
INAA 
INAA 
INAA 
INAA 
INAA 
INAA 
DCP 
INAA 
INAA 
INAA 
INAA 
DCP 
INAA 
DCP 
DCP 
DCP 

Applicable 
Sample 'i 
Numbers 

19700-19710, 
13867 

Summary: 
Bedrock 
Rotasonic 

\~ 
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Appendix 9-4. Gold Losses in Mud Rotary Samples 

We have assembled four types of information 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 16½ 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 4-81. 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 4-8G). 
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 

1. INTRODUCTION 

ln 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-stage 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 ; col our, structure, texture, grain size and 
mineralogy were determined and the samples were classified 
using genetic rather than metamorphic names. 

The lithologies present, and the number of samples of each are 
listed below: 

Lithology Number Qf_ Sameles 
1. Graywacke 8 
2. Basalt 3 
3. Andesite 1 
4. Quartz diorite 1 
5. Granodiorite 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 11 and 15 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. 

4. LlTHOLOGIC 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 Jess mafic composition (60 percent 
plagioclase, 20 percent quartz, 10-20 percent hornblende, 10 
percent biotite). It contains 0.5 percent disseminated pyrite. 

4,5 Granodiorite 

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 contains 3 percent chloritized biotite while 
Sample 18894 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 from 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 sample it. If 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. 
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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 20502 127-208 39 350 16945 101 117.5-123 25 100 -5 
18726 20200 71-117 39 350 17051 102 150-155 21 100 37 
18784 10401 177-181 11 350 17068 104 60-69 21 100 60 
17558 0-1. 5 11 390 18609 20801 92-102 13 100 160 
16872 211 40-45 11 400 18851 11006 39-44 11 105 99 
16822 202 94-104 11 410 16900 108 84-89 21 110 -38 
18654 20401 99-113. 5 39 410 16898 108 66-76 21 110 -32 
16885 209 85-95 13 420 16996 110 27.5-37.5 21 110 -29 
18612 20801 122-137 13 420 17050 102 145-150 21 110 22 
17557 0-1.5 11 568 16969 109 40-45 21 110 29 
18610 20801 102-112 13 600 16848 208 65-75 15 110 37 
16801 202 4-9 21 640 18857 10202 102-112 13 111 72 
18699 20104 106-146 39 660 16968 109 35-40 21 120 21 
18611 20801 112-122 13 690 18816 10603 95-100 11 120 27 
16818 202 76-86 11 700 16957 106 70-77 21 130 73 
16916 103 119.5-122 11 730 17070 104 73-77.5 21 140 -16 
18861 10202 112-122 13 772 18681 21005 60-72. 5 10 140 -16 
18670 20502 168-183 15 790 18744C 20801 52-137 13 160 190 
186688 20502 139-152 13 830 18819 10601 35-45 11 177 23 
18606 20801 62-72 13 910 16958 106 77-82 21 180 30 
17072 104 81-84 10 1100 16915 103 118-119. 5 26 180 79 
18854 10403 94-99 11 1260 18861 10202 112-122 13 181 772 
18730 20705 99-109 13 1300 16852 208 85-95 15 190 52 
18837 10503 70-72 12 1360 16916 103 119.5-122 11 210 730 
16919 206 32.5-37 21 1400 16914 103 100-110 27 230 100 
18692 20100 216-226 10 1800 16999 110 47-52 11 240 100 
18845 10901 133-135 13 1800 18814 10304 133-137 11 245 100 
18808 10602 62-68 11 2840 18610 20801 102-112 13 320 600 
17069 104 69.5-73 21 3400 18612 20801 122-137 13 360 420 
16887 209 100-105 11 120000 18611 20801 112-122 13 490 690 

COPPER NICKEL 

w 
N ...... 

S.N. 
18753C 
18849 
16835 
18662 
18687 
18783 
18743C 
16838 
16919 
18601 
18618 
18683 
18816 
18647 
18651 
18675 
18646 
18602 
18717 
18604 
18611 
18610 
18754C 
16836 
18720 
18677 
18676 
18812 
18718 
18681 

DH 
20402 
11102 
212 
20904 
20103 
10401 
20804 
212 
206 
20804 
20906 
21005 
10603 
20402 
20401 
21002 
20402 
20804 
20201 
20804 
20801 
20801 
20401 
212 
20201 
21002 
21002 
10303 
20201 
21005 

AF 
48-58.5 
35-38 
90-95 
100-125 
216-223 
167-177 
74-92 
102-107 
32.5-37 
64-74 
25-29.5 
50-76 
95-100 
58-58.5 
109-112 
96-106 
48-58 
74-84 
59-66 
89-92 
112-122 
102-112 
99-112 
95-98 
59-77 
116-118 
106-116 
115-118 
66-73 
60-72. 5 

CDT 
14 
11 
11 
39 
39 
11 
13 
32 
21 
13 
13 
39 
11 
34 
13 
13 
14 
13 
13 
13 
13 
13 
13 
11 
39 
13 
13 
11 
10 
10 

cu 
440 
450 
450 
450 
460 
462 
470 
490 
500 
510 
520 
520 
534 
540 
540 
550 
560 
560 
590 
630 
660 
660 
690 
710 
740 
750 
910 

1039 
1200 
1700 

ZN 
150 

-200 
130 
220 
300 

-200 
140 
150 
180 
160 
130 
220 

-200 
120 
120 
190 
130 
140 
130 
140 
170 
440 
130 
150 
190 
130 
130 

-200 
220 
150 

S.N. 
18683 
16882 
16883 
16871 
16874 
16961 
16962 
17019 
18852 
16886 
18675 
16873 
18879 
17018 
18720 
18620 
18685 
18681 
16872 
18621 
18873 
18677 
18610 
18618 
18676 
18641 
18611 
18612 
18718 
18812 

DH 
21005 
209 
209 
211 
211 
106 
106 
210 
11006 
209 
21002 
211 
10105 
210 
20201 
20906 
20404 
21005 
211 
20804 
10102 
21002 
20801 
20906 
21002 
20901 
20801 
20801 
20201 
10303 

AF 
50-76 
70-78 
80-85 
36-40 
50-55 
98. 5-102 
102-107 
45-48 
44-46 
95-100 
96-106 
45-50 
172-177 
40-45 
59-77 
25-33 
121-126 
60-72. 5 
40-45 
64-92 
133-137.5 
116-118 
102-112 
25-29.5 
106-116 
48-65 
112-122 
122-137 
66-73 
115-118 

CDT 
39 
13 
13 
11 
11 
11 
11 
13 
11 
13 
13 
11 
13 
13 
39 
39 
39 
10 
11 
39 
13 
13 
13 
13 
13 
39 
13 
13 
10 
11 

NI 
320 
330 
330 
340 
340 
340 
340 
340 
340 
350 
350 
360 
360 
370 
380 
390 
400 
400 
410 
410 
420 
450 
470 
480 
480 
500 
550 
570 
640 
650 

ZINC 
S.N. DH AF CDT ZN cu 
18680 21005 50-60 10 240 350 
16899 108 76-81 24 250 110 
16941 101 97.5-102.5 21 270 78 
16940 101 90-97.5 21 270 80 
16933 101 55-65 21 270 84 
17050 102 145-150 21 270 120 
16944 101 107.5-117.5 27 270 150 
16960 106 85-95 27 270 230 
18854 10403 94-99 11 270 295 
17068 104 60-69 21 280 110 
17061 104 20-30 21 280 120 
17562 5-7 13 290 16 
16942 101 102.5-107.5 21 290 96 
16938 101 80-90 21 290 97 
16900 108 84-89 21 300 130 
18847 10902 56-57.5 11 300 155 
16914 103 100-110 27 300 270 
18687 20103 216-223 39 300 460 
17066 104 50-60 21 310 94 
17049 102 135-145 21 310 100 
16968 109 35-40 21 340 110 
17051 102 150-155 21 360 100 
16954 106 55-65 21 360 130 
16967 109 25-35 21 360 140 
16923 206 75-82.5 21 360 170 
17573 208 108-113 11 400 66 
17069 104 69.5-73 21 400 150 
18814 10304 133-137 11 400 204 
18610 20801 102-112 13 440 660 
16969 109 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 o.oo should 

be "Not Determined." 

MEDI) 

I 
2 
3 
4 
5 

Sample Drill 
Number Hole 

16816 202 
16818 202 
168c!O 202 
16822 202 
16824 202 

Compoelle 
Anay Drill 

Footage Type Cl 

70-76 II 1200 
76~ 11 910 
86-94 II 1100 
94-104 II 830 
104-114 II 1600 

NI 

120 
130 
120 
140 
160 

OJ 

23 
81 
26 
JS 
32 

ZN SE 
450 -1 
410 -I 
420 -I 
570 -I 
430 -1 

Ill AS PB I&] 

-I 1.0 30 I, 000 
-1 0.5 22 0.930 
-I 0.5 26 1.100 
3 -0.5 4 o. 710 

13 -0.5 6 o. 780 

Tlll2 
:S.30 
5.20 
5.30 
1.10 
1.70 

AS 
0.00 
0.00 
o.oo 
o.oo 
0.00 

Remark• 

MEDI) 

67 
68 
69 

71 
72 
73 

Sample Drlll 
Number Hole 

186<6 20801 
18605A 20801 
18606 20801 
1860611 20801 
18607 20801 
18608 20801 
18£,09 20801 

compoalt• 
Aney Drill 

Footage Type ca 
5H2 13 2200 
52-62 13 2300 
62-72 13 2500 
62-72 13 3000 
72-62 13 1900 
82-92 13 1700 
92-102 13 2100 

NI 
580 
230 
440 
170 
160 
160 
~ 

OJ 
130 
120 
88 
79 
75 
70 
74 

lH 
290 
290 
370 
440 
410 
410 
370 

SE 
I 
0 

-I 
0 
0 
0 
I 

Ill A6 
~ 2.0 
JS -0.5 
82 3.0 
26 -0. 5 
21 -0.5 
18 -0.5 
71 3.0 

PB I&] 

4 I.JOO 
8 0.945 
8 0.990 
8 0.680 

14 o. 730 
12 0.531 
10 1.000 

TI112 
2. 70 
2.50 
3.50 
3.00 
3.50 
3.50 
4.00 

AS Remarka 

o.oo 
5.80 
o.oo 
4.80 
4.20 
3.40 
o.oo 

6 16825 202 114-117 II 1000 140 20 420 -1 13 -0.5 4 0.630 1.10 0.00 74 1860'3R 20801 92-102 13 2100 ISO 64 290 0 17 -0.5 12 0.514 3.34 6. 10 
7 16826 202 117-122 II 950 200 68 350 -1 3 -0.5 -I 0.680 I, 70 0.00 75 18610 20801 102-112 13 2500 240 130 340 0 66 -o. 5 12 o. 763 2.84 15.00 
8 
9 

l&alS 
16836 

212 
212 

90-95 
~98 

II 
11 

780 
1200 

160 
130 

60 
110 

180 -1 
260 -1 

9 -0.5 
38 -0.5 

-I 0,610 
2 0.610 

1.40 
I. 40 

o.oo 
o.oo 

76 
77 

18611 
18612 

20801 
20601 

112-122 
122-137 

13 
13 

1900 
2300 

350 
330 

110 
87 

280 
350 

-I 
2 

49 -0,5 48 o. 960 
56 2.5 16 o. 900 

3.00 
3.20 

0.00 
0.00 

10 16837 212 98-102 32 1200 130 140 220 -1 64 -0.5 -I 0, 630 1.20 0.00 78 18612R 20801 122-137 13 2500 210 90 380 37 -o. 5 22 0.464 2.84 30.00 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2fi 
27 
28 
29 
l) 

31 
32 
33 
34 
35 
3li 
37 
J8 
39 
40 
41 
42 
43 
44 
45 
46 
47 
41 
49 
so 
51 
52 
53 
54 
S5 
56 
57 
58 
~ 

60 
61 
62 
63 
&4 
r.:s 
66 

16838 
16840 
16842 
16852 
16853 
16863 
16864 
168fi5 
1686(, 
16872 
16873 
16874 
16885 
16886 
16887 
16900 
16903 
16905 
16906 
16907 
16912 
16915 
16916 
16923 
16958 
16961 
16962 
16982 
16984 
16986 
16988 
16989 
16994 
16998 
16999 
17010 
17017 
17019 
17030 
17031 
17032 
17033 
170J7 
17043 
17050 
17~ 
17054 
17055 
17068 
17069 
17070 
17072 
17073 
17557 
175:58 
18603 

212 
208 
208 
208 
208 
204 
204 
204 
204 
211 
211 
211 
209 
209 
209 
108 
108 
108 
108 
108 
103 
103 
103 
206 
106 
106 
IOli 
107 
107 
107 
107 
107 
110 
110 
110 
105 
210 
210 
207 
207 
207 
207 
102 
102 
102 
102 
102 
102 
104 
104 
104 
104 
104 

20804 

102-107 
15-25 
25-35 
85--95 
98-103 
75--79 
80-85 
85-90 
90-94 
4045 
45--50 
50-55 
85--95 
95--100 
100-105 
84-a9 
100.s--111 
111-121 
121-126 
126-lll.5 
80-91 
118-119,5 
119.5-122 
75--82. 5 
77-62 
98.5--102 
102-107 
95--105 
105--115 
115--125 
125--132 
132-137 
20-27.5 
42-.47 
47-52 
S5 
3HO 
45--48 
93. 5--97. 5 
97.5--102 
!Oi!-107 
107-109 
40-50 
105--115 
145-150 
160-165 
165-170 
17()-175 
60-69 
69.5--73 
73-n.5 
81-M 
IH9 
~1.5 
(}-1,5 
84-a9 

32 
14 
15 
15 
II 
21 
II 
11 
11 
II 
II 
II 
13 
13 
11 
21 
11 
11 
11 
13 
21 
26 
11 
21 
21 
11 
11 
14 
14 
14 
15 
14 
21 
11 
II 
14 
13 
13 
15 
II 
II 
13 
21 
21 
21 
II 
14 
14 
21 
21 
21 
10 
15 
II 
II 
13 

690 
2100 
1900 
2400 
1200 
1300 
1300 
1000 
1200 
530 
520 
560 

1600 
1900 
1300 
1100 
1800 
1800 
1700 
1100 
980 

1000 
1200 
1100 
1200 
1500 
1500 
1000 
1300 
1300 
1500 
1400 
1300 

750 
780 

1100 
1500 
1600 
1400 
1700 
1700 
1500 
1500 
1300 
1400 
1000 
1200 
1100 
1300 

67 
800 

1100 
1000 
1900 
3200 
!JOO 

150 8:5 
140 31 
130 25 
210 36 
160 100 
130 21 
170 95 
140 29 
140 28 
130 88 
120 66 
100 65 
150 41 
170 34 
160 44 
ISO 24 
230 45 
270 78 
260 37 
310 120 
180 21 
150 51 
ISO 28 
170 37 
120 24 
160 38 
140 26 
110 26 
130 30 
130 24 
130 21 
130 22 
160 90 
110 27 
110 27 
140 30 
370 240 
450 300 
200 37 
220 39 
230 47 
230 83 
110 15 
150 15 
230 13 
160 24 
170 20 
170 19 
100 17 
220 30 
310 27 
170 31 
150 27 
119 40 
201 38 
2l) 73 

150 -I 
310 -I 
360 -I 
370 -I 
290 I 
250 -1 
320 -1 
360 -1 
370 -1 
300 -1 
220 -1 
220 -1 
320 -1 
350 -1 
300 -1 
200 -1 
260 -1 
280 -1 
310 -1 
270 -1 
200 -1 
190 -1 
200 -1 
290 -1 
200 -1 
170 -1 
130 -1 
340 -1 
380 -1 
410 -1 
460 -1 
390 -I 
230 -1 
230 -1 
220 -1 
410 -1 
200 -1 
190 I 
150 -1 
120 -1 
110 -1 
110 -1 
200 -1 
200 -1 
210 -1 
330 -1 
370 -1 
380 -1 
200 -1 
320 -1 
210 -1 
JOO -1 
270 -1 
310 -5 
7113 -5 
340 -1 

45 -0.5 -1 o. 400 
-I 0.5 24 1. 400 
-I 0.5 30 1.000 
-1 -0.5 -I O. 710 
-I -0.5 -1 0.810 
-1 -0.5 -1 o. 630 
74 -0. 5 -1 o. 750 
-1 -0.5 -1 0.660 
3 -0.5 -10.610 

13 -0.5 16 o. 450 
7 -0.5 16 0.360 

13 -0.5 12 o. 480 
-1 -0,5 8 0.580 
-1 -0.5 4 0.550 
2 -0.5 10 0.650 
4 -0.5 -1 0.410 

-1 -0.5 -1 1,300 
2 -0.5 -1 1. 300 
I -0.5 -1 1.600 
3 -0.5 -1 I. 700 

-1 -0,5 -1 1,400 
-1 -0.5 -1 1. 700 
2 -0.5 -1 1.600 
2 -0. 5 4 1. 700 
8 -0.5 -1 1.200 
7 -0.5 -1 1.200 
3 -0,5 -1 1.500 

-1 0.5 13 1.000 
-1 0.5 18 0.880 
-1 0.5 14 0.880 
-1 -0.5 16 1.100 
-1 0.5 16 0.860 
68 -0.5 -I 1.300 
3 -0.5 -1 1.400 

12 -0.5 -1 1,200 
-1 -0.5 14 1.600 
-1 -0.5 2 1.100 
-1 -0.5 2 1.500 
-1 -0.5 14 1,700 
-1 -0.5 10 I, 700 
-1 -0.5 10 I, 700 
2 -0.5 6 1. 700 

-1 -0.5 12 0,830 
-1 -0.5 II O. 710 
-1 0.5 19 0.500 
-1 -0.5 -1 I. 700 
-1 -0.5 -1 1.200 

I -0.5 -1 1,300 
-1 -0.5 II 0, 760 
-1 -0.5 -1 I, 100 
-1 -0.5 -1 I. 700 
-I -0.5 -1 I, 700 
-1 -0.5 -I I. 700 

I -0. 5 253 0. 633 
I -0.5 250 1.060 

19 l.O 16 0.110 

0.87 
3.30 
4.00 
I, 70 
1.70 
I. 70 
1, 70 
I. 70 
I. 70 
1.10 
1.00 
1. 70 
I. 70 
I, 70 
I, 70 
1,30 
I. 70 
I. 70 
I, 70 
1. 70 
1.60 
I. 70 
I. 70 
I. 70 
1.30 
1.60 
1.60 
5.30 
5.80 
5.50 
6.00 
5.30 
1.60 
I. 70 
I. 70 
6.50 
I, 70 
I, 70 
1.30 
1.10 
1.10 
0.92 
2.30 
2.00 
2.00 
I, 70 
I, 70 
I, 70 
2.00 
1. 70 
I. 70 
I, 70 
I. 70 
4. 76 
9.43 
3.80 

o.oo 
0.00 
o. 00 5IC--63] =25-35 
o. 00 SI[--63] =85--95 
0.00 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
o. 00 Sl[--63]=75--82. 5 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
O. 00 SIC--631 =20-27. 5 
0.00 
0.00 
0. 00 Q.lfF IIAT' L 
0.00 
0.00 
0.00 
0.00 
o.oo 
o.oo 
O. 00 SIC--631-40-50 
0. 00 SIC--63] • I 05-115 
o.oo 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
0.00 
0.OOUFSAIIII 
o. 00 !lJIIF SAIi? 
0.00 322 

79 

81 
82 
83 
84 
85 
86 
87 
88 
89 

91 
92 
93 
94 
95 
96 
97 
98 
99 

101 
102 
103 
10-4 
105 
106 
107 
108 
109 

111 
112 
113 
114 
115 
116 
117 
118 
119 

121 
122 
123 
124 
125 
126 
127 
128 
129 

131 
132 
133 

18615 
18618 
18622 
18628 
18634 
18638 
18639 
18639R 
18643 
18646 
18651 
18656 
18660 
18663 
18672 
18676 
18680 
18688 
18692 
18693 
18696 
18698 
18706 
18709 
18714 
18717 
18723 
18724 
18730 
18763 
18765 
18771 
18776 
18783 
18784 
18797 
18799 
18806 
18812 
18814 
18816 
18819 
18836 
18837 
18645 
18847 
18849 
18852 
18854 
1886l 
18869 
18873 
18879 
18881 
18882 

20902 
20906 
20704 
20702 
20803 
20901 
20901 
20901 
20603 
204-02 
204-01 
20601 
20904 
204-05 
20502 
21002 
21005 
20100 
20100 
20100 
2010-4 
2010-4 
20101 
20303 
20204 
20201 
20200 
20200 
20705 
10501 
10501 
1070-4 
10401 
10401 
10401 
10700 
10700 
10602 
10303 
10304 
10603 
10601 
10503 
10503 
10901 
10902 
11102 
11006 
10403 
10202 
10202 
10102 
10105 
10105 
10202 

15--20 
25-29.5 
84-94 
112-122 
lOli-116 
48-58 
58-iil 
58-iil 
176-186 
48-58 
109-112 
131-138 
110-117. 5 
100-105. 75 
198-203 
106-116 
50-60 
17fr-186 
216-226 
226-232 
106-116 
131-146 
147-167 
51-55 
167-172 
5H6 
91-101 
101-109 
99-109 
62-71 
71-81 
102-106 
146-157 
167-177 
177-181 
106-118 
118-128 
62-68 
115--118 
133-137 
~100 
35--45 
60-70 
7(}-72 
133-135 
56-57.5 
35--38 
44-46 
94-99 
122-132 
152-162 
133-137.5 
112-m 
m-190 
162-167 

13 
13 
13 
14 
10 
14 
14 
14 
13 
14 
13 
13 
13 
13 
15 
13 
10 
10 
10 
13 
10 
13 
10 
16 
13 
13 
10 
10 
13 
13 
11 
15 
15 
11 
II 
15 
15 
II 
II 
II 
11 
11 
12 
12 
13 
11 
11 
11 
II 
13 
13 
13 
13 
13 
13 

2100 
1900 
1200 
1500 
2500 
2200 
1500 
1400 
1200 
1300 
1300 
1100 
1100 
1000 
2900 
1400 
1300 
1100 
1200 
1200 
1100 
940 

1000 
2000 
800 

1500 
830 
620 

1400 
2393 
2777 
3223 
3098 
2455 

0 
2785 
2948 
2790 
1530 
2131 
1605 
2346 
2633 
2016 
1974 
677 

1032 
1755 
1852 
1791 
1656 
i:721 
1748 
1668 
1008 

900 
ISO 
290 
520 
180 
220 
560 
190 
420 

1700 
760 
180 
220 
200 
o\60 
330 
570 
190 
S40 
630 
120 
710 
270 
740 
ISO 
250 
300 

2800 
320 
194 
196 
197 
175 
160 
244 
150 
162 
252 

1210 
312 
282 
382 
216 
185 
170 
56 

114 
218 
540 
145 
142 
19". 
183 
129 
157 

120 
63 
74 
f,5 

42 
66 
92 
61 

110 
200 
350 

76 
160 

51 
240 

91 
140 
47 
79 
79 
35 

100 
59 

120 
77 
86 
73 
87 
36 
30 
18 
14 
23 
31 

134 
12 
II 
49 

532 
79 

183 
89 
40 
45 
86 
32 

100 
98 

428 
28 
26 
54 
90 
40 

120 

290 
350 
230 
480 
440 
350 
310 
290 
160 
270 
320 
230 
170 
360 
180 
190 
200 
270 
320 
340 
220 
230 
380 
220 
290 
300 
320 
200 
330 
383 
355 
~ 

319 
325 
171 
361 
385 
382 
181 
233 
120 
230 
307 
231 
306 
243 
238 
370 
306 
418 
430 
W3 
270 
296 
298 

-1 
I 

-I 
-I 
-1 
0 

-1 
0 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
2 
I 
2 

-1 
-1 
0 

-1 
-1 
-1 
I 

-1 
-1 
-1 
2 

-I 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 

190 2.0 6 1.100 
-1 2.0 14 o. 780 
43 1.5 10 I.JOO 
48 6.5 12 1.000 
4 4.0 10 1.200 

12 -0.5 8 0.381 
98 3.0 10 0.880 
23 -0.5 14 0.531 
68 -0,5 6 2.000 

179 -0.5 28 1.300 
119 -0.5 34 1.200 

13 -0.5 63 0.900 
73 -0.5 49 1.100 
34 -0.5 19 1.400 

730 -0.5 19 1.100 
52 -0,5 34 0.910 
83 -0.5 30 0.830 
16 -0.5 39 1.100 
84 -0.5 24 1.100 

105 -0. 5 18 o. 930 
5 -0.5 29 1.100 

71 -0.5 33 o. 990 
79 -0.5 28 1,000 
62 -0.5 21 2.000 
18 -0.5 22 1.200 
34 -0.5 32 1.200 
53 -0.5 29 1.200 

231 -0.5 22 o. 910 
23 -0. 5 29 I. 400 
3 -0. 5 233 o. 926 
6 -o. 5 262 o. 550 
3 -o. 5 360 o. 328 
3 -o. 5 329 o. 519 
3 -0. 5 236 o. 718 

22 -o. 5 362 o. 445 
2 -o. 5 340 o. 46& 
3 -0.5 324 0,481 
3 -0.5 289 O.fi53 

150 0.6 244 1,500 
42 -o. 5 252 o. 612 
65 -0. 5 199 o. 998 
46 -o. 5 221 o. 534 
10 -0.5 224 o. 702 
7 -0. 5 197 I, 110 
4 -0.5 255 0.567 

-I -0. 5 260 O. 326 
2 -0. 5 264 o. 286 
3 -0. 5 244 0.601 

18 -0.5 247 1.350 
3 -0.5 233 0.599 
2 -0. 5 227 o. 712 

16 -<l. 5 ai6 0. 3o3 
18 -0.5 240 o. 90li 
4 -o. 5 228 o. 721 
7 -o. 5 253 o. 429 

2. 70 
3.00 
2.50 
6. 70 
4. 30 
2.67 
3.20 
3. 17 
1,30 
4.30 
4.80 
3.80 
2.30 
6.20 
3.20 
2.20 
2.50 
4. 70 
5.80 
6.00 
4.20 
5.20 
5.80 
5.30 
5.00 
4.20 
4.30 
2,80 
4.50 
7.59 
8.09 
6. 74 
5.95 
7.89 
o.oo 
8.99 
8.11 
7. 72 
3.84 
6. 2fi 
3.42 
4.35 
7.21 
6.26 
3.20 
2.93 
1.91 
5,:54 
3.8:5 
5.93 
6.66 
4. 10 
4.68 
4, 75 
4.65 

0.00 
0.00 
0.00 
0.00 
o.oo 
2.50 
0.00 
2. 10 
o.oo 
0.00 
0.00 
O. 00 REDA ILl.£D 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
0. 00 REDRILLEll 
0.00 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
o.oo 



80 

90 

100 

110 

120 

120 

130 

140 

150 

160 

170 

APPENDIX 9-SA. 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). 

S.N. 
16929 
169.11 
16915 
169-\0 
16941 
138301 
16942 
169" 
16945 
16946 
138:IO 
17035 

llt 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
102 

SI DN B. DT 
15-20 B L 21 
40--45 S L 21 
70-15 S L 21 
9:5-97.5 S L 21 
97.5-102.5 B L 21 
97.5-102.5 B L 21 
102.5-107.5 S L 21 
112.5-117.5 S L 27 
117.5-123 I L 25 
12.1-126 B L 21 
125-126 s L 11 
25-30 s L 21 

IKJ 
-2 
1 
1 

-1 
1 

-1 
-1 
-1 
-1 
-1 
-1 
0 

II 

120 
110 
130 
130 
130 
130 
120 
92 

120 
150 

0 

CA 
89 
83 
76 
82 

79 
83 

120 
110 
150 
170 
SI 

*560 
580 
590 
£SO 
660 
550 
£50 
590 
500 
640 
560 

0 

FE1' 
3.5 
3.2 
3.2 
3.4 
3,5 
3.0 
3.5 
3,6 
3,3 
4,4 
4.3 
o.o 

co 
20 
19 
18 
20 
20 
17 
21 
23 
23 
28 
25 
0 

NI 
39 
34 
33 
37 
37 
33 
~ 

42 
37 
57 
:sa 
0 

w 
2S 
22 
21 
24 
24 
22 
23 
25 
25 
38 
38 
0 

ZN 
77 
86 
77 
87 
88 
79 
ea 
79 
54 
83 
91 
69 

AS 
7 
9 
9 
9 
9 
9 
9 
5 
s 
4 
5 
6 

SE 
-1 
-1 
2 
I 

-1 
2 
2 

-1 
-I 
-I 
-1 
1 

MO AG 
3 -0.5 
3 -0.5 
3 -0.5 
4 -0.5 
4 -0.5 
3 -0.5 
4 -0.5 
2 -o.s 
2 -o.s 
3 -o.s 
2 -0.5 
2 -0.5 

CD 
-1 
-1 
-I 
-1 
-I 
1 

-I 
-1 
-1 
-I 
-1 
1 

SN 
1 
1 
1 
1 
I 
8 
1 
1 

-1 
1 
5 
1 

SB 
-1 
-1 
-1 
-1 
-I 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

TE 
·-1 • 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
0 

w 
-1 
-1 
-1 
1 

-1 
1 
1 

-1 
-1 
2 
2 

-1 

PB 
20 
17 
16 
17 
16 
13 
19 
19 
1:1 
19 
13 
0 

Bl u 
-1 3 
-1 3 
-1 3 
-I 4 
-1 3 
-1 3 
-1 3 
-1 • 2 
-1 -1 
-1 2 
-1 I! 
0 0 

IN4 11N 
36.5 
68.5 
25. 4 SI[ --63]"65-7'5 
42.6 
31. 4 
39.9 
38. 7 
24.2 SIC--63J•107,5-117.5 
26.:i 
75.4 rF MALAP8 MINV 
72.6 
14.9 BIC--6.lJ~lO 

17035R 102 25-30 I L 21 -1 120 74 500 3.2 17 32 20 74 s -1 3 -0.5 -1 2 -I -1 -1 13 -1 2 o.o 
170J7 102 45-SO s L 21 -1 120 81 560 3.3 19 35 21 83 7 -1 3 -0.5 -I 1 -1 -1 -1 15 -1 3 23.1 SIC--631~ 
17041 
1704J 
17044 

102 
102 
102 

8HO 
110-115 
135-140 

s L 21 
s L 21 
& L 21 

-1 
-1 
-1 

120 
120 
130 

79 
82 
87 

590 3.3 
560 3. 1 
630 3.5 

19 
18 
20 

35 
33 
37 

22 
20 
23 

82 
79 
79 

7 
6 
7 

-1 
-1 
1 

3 -0.5 
3 -0.5 
3 -0.5 

-1 
-I 
-I 

2 
1 
2 

-1 
-1 
-1 

-1 
-1 
-1 

-1 
-1 
-1 

15 
15 
19 

-1 
-1 
-1 

3 
3 
3 

16. 5 SIC--63] '"80-90 
14,0 SIC--631•105-115 
40.9 

17049 102 140-Wi s L 21 -1 140 M 640 3, 7 20 38 24 87 8 -1 3 -0.5 -1 1 -1 -1 -1 16 -1 3 36. 1 
17050 102 145-150 & L 21 2 82 660 3,6 21 39 25 87 6 -1 3 -0,5 -1 2 -1 -1 -1 19 -1 3 64.0 
17051 102 150-155 s L 21 1 14-0 89 660 3. 7 21 4-0 25 92 6 -1 3 -0.5 -I 2 -1 -1 -1 15 -1 3 59.4 
138311 102 150-155 s L 21 -1 140 91 570 3.2 18 38 26 90 9 -1 3 -0.5 -1 1 -1 -1 1 14 -1 3 41.8 
17052 102 155-157 s L 21 -1 140 640 3, 7 21 41 26 89 6 -1 3 -0.5 -1 2 -1 -1 1 25 -1 3 55,4 
17053 102 160-165 s L 11 15 71 89 520 3.4 21 33 18 51 3 -1 2 -0,5 -1 1 -1 -1 8 15 -1 1 44.9 
170M 102 165-170 B L 14 12 65 69 44-0 2.6 16 23 9 34 2 -I 1 -0.5 -1 1 -1 -1 2 14 -1 1 33.8 
17055 102 170-175 L 14 ' 65 67 390 2.4 15 22 12 30 2 -1 1 -0.5 -1 -1 -1 -1 2 11 -1 -1 51.6 
1383211 102 170-115 L 14 -1 71 77 410 2,5 15 24 17 37 7 -1 1 -0.5 -1 2 -1 -1 2 7 -1 -1 23.4 
17056 102 175-178.5 L 10 ' 67 61 4-00 2,6 16 2S 11 33 2 -1 1 -0.5 -1 -1 -1 -1 2 12 -1 -1 58.3 
17057 102 178.5-183 L 14 -1 72 79 410 2, 7 17 25 12 38 2 -1 1 -0.5 -1 1 -1 -1 2 11 -1 1 53.8 
16910 103 75-80 L 21 -1 130 91 610 3. 7 21 39 24 80 25 -1 3 -0,5 16 1 -I -I -1 18 -1 3 45,3 SIC--631•70--60 
169101 103 75-aO L 21 0 0 58 0 o.o 0 0 0 74 6 -1 3 -0.5 1 2 2 0 -1 0 0 0 o.o 
16911 IOJ 80-85 L 21 -1 92 550 3,6 20 39 23 82 5 -1 4 -0.5 1 2 1 -1 1 18 -1 3 37.5 
138331 IOJ 80-a5 L 21 2 140 90 480 3.2 17 36 23 81 5 -I 3 -0.5 -1 1 -1 -1 -1 12 -1 3 74.3 
16912 103 85-91 L 21 -1 150 94 570 3,8 21 41 26 90 11 -1 4 -0.5 1 2 -1 -1 1 19 -1 4 4-4. 4 
16913 103 100-105 L 27 -1 190 120 640 1.6 26 S2 33 120 12 1 4 -0.5 I 2 -1 -1 1 22 -1 4 60.2 
169H 103 105-110 L 27 1 160 120 700 4,5 26 S2 33 110 8 -1 3 -0.5 1 2 -1 -1 1 22 -1 4 52.1 
16915 103 118-119.5 L 26 1 77 120 530 3.3 21 38 22 56 5 -1 2 -0,5 -1 1 -1 -1 -1 15 -1 -1 91.2 
16916 IOJ 119.5-122 L 11 -1 74 530 3.3 23 34 20 49 5 -1 2 -0.5 -1 -1 -1 -1 6 17 -1 2 77.2 
mm 104 15-20 L 21 1 150 78 580 3.4 20 38 23 83 5 -1 4 -0,5 -1 2 1 -1 1 16 -1 3 34.8 
17060 104 20-25 L 21 1 120 76 540 3,3 18 35 20 73 5 -1 4 -0.5 -1 2 1 -1 1 14 -1 3 22,5 
17062 104 30.5-34 L 27 1 130 110 620 3,6 22 44 26 91 4 -I 5 -0.5 1 3 5 -1 1 18 -1 3 20, 9 SIC--6.lJ-a 5-34 
1706211 104 30.5-34 L 27 0 0 83 0 o.o 0 0 0 85 5 -1 2 -0.5 I 1 -1 0 -1 0 0 0 o.o 
1706t 104 45-50 L 21 -1 160 90 £50 3.8 21 42 27 90 7 -1 5 -0.5 -I 3 1 -1 1 19 -1 4 23.7 SIC--631 ■40-50 

17066 104 5HO L 21 -1 170 96 610 3.8 22 •47 27 100 7 -1 5 -0,5 -1 3 1 -1 2 18 -1 3 25.5 
17067 104 60-65 L 21 1 170 89 630 3. 9 22 45 28 100 7 1 5 -0.5 1 3 -1 -1 -1 3 -1 -1 2.8.8 
138341 104 60-65 L 21 -1 100 580 3.6 20 42 28 100 7 -1 3 -0.5 -1 2 -1 -1 1 16 -1 3 21.8 
17061 104 65-69 L 21 2 150 ea 660 4.0 23 45 28 98 7 -1 5 -0.5 I 3 2 -1 1 19 -1 3 32.4 
17069 104 69.5-73 L 21 -1 140 69 640 3.8 21 43 27 95 5 -1 6 -0.5 1 3 2 -1 1 17 -1 3 50.3 

W 1706911 104 69.5-73 L 21 0 0 73 0 o.o 0 0 0 92 7 1 3 -0.5 1 1 -1 0 1 0 0 0 o.o 
N 17070 104 73-77.5 L 21 2 140 ea 630 3.8 21 44 27 110 6 -1 6 -0.5 1 3 3 -1 2 16 -1 3 35.4 
W 17071 104 77.Hl s L 27 1 120 100 590 3. 7 21 46 26 88 4 -I 6 -0.5 -1 3 1 -1 1 18 -1 3 53.9 

17072 104 81-M s L 10 1 98 92 530 3.4 20 39 21 69 3 -I 5 -0.5 I 2 1 -1 2 17 -1 3 69.8 
17073 104 M-89 s L 15 2 87 97 470 3,2 20 36 20 60 3 -I 5 -0.5 1 2 1 -1 5 18 -1 3 27.4 
1383:511 104 M-89 s L 15 -1 99 530 3,4 22 41 28 65 3 -I 2 -0.5 -I 1 -1 -1 5 14 -1 2 36.2 
17000 105 10,5-15 s L 24 6 90 98 540 3,5 21 39 29 71 4 -1 4 -0.5 -1 2 1 -1 5 21 -1 2 45.2 
17001 105 15-18 s L 21 -1 130 88 550 3.3 19 40 27 120 5 -I 4 -0.5 1 2 1 -1 3 22 -1 3 48.4 
17003 105 25-30 s L 14 -1 75 95 300 3.1 21 30 20 65 2 -I 3 -0.5 -1 2 -1 -1 2 18 -1 1 24. 0 SIC--631-20-30 
17005 105 35-41 s L 14 -1 90 120 370 4.0 25 45 43 170 4 -I 6 -0,5 2 I -1 3 26 -1 1 13.4 SIC-6.ll•Jo-41 
17006 105 41-46 s L 14 -1 100 130 520 4.8 37 65 76 550 5 -I 9 -0.5 -1 2 -I -1 3 26 -1 2 31.5 • 
17006R 105 41-46 s L 14 0 0 120 0 o.o 0 0 0 560 7 2 9 -0,5 -1 1 -1 0 2 0 0 0 o.o 
17007 105 46-51 s L 14 -1 63 81 440 2.4 17 27 15 31 2 -I -1 -0.5 -1 -1 -I -I -1 11 -1 -1 51.6 
17008 105 51-56 s L 14 -1 64 84 450 2.5 17 27 15 32 2 -1 2 -0.5 -I I -I -1 1 12 -1 -1 48.9 
17009 105 55 s L 18 -1 78 130 470 3,3 22 40 44 270 4 -1 12 -0.5 I 2 -I -I 3 15 -1 -1 38. 9 SLLfF NAT' L 
17009R 105 55 s L 18 0 0 110 0 o.o 0 0 0 290 5 1 9 -0.5 1 1 -I 0 2 0 0 0 o.o 
17010 105 55 s L 18 -1 75 220 520 4.1 23 53 53 92 4 I 30 -0.5 -1 2 -1 -1 3 19 -1 -1 39.9 SUFF MAT'L 
17010R 105 55 s L 18 0 0 190 0 o.o 0 0 0 110 5 -I 22 -0.5 1 2 -I 0 3 0 0 0 o.o 
16947 106 14.5-19. 5 s L 24 -2 73 68 9-\0 2.8 15 25 21 79 1 -1 3 -0,5 -I -I -1 -1 1 21 -1 3 24.4 
16949 106 35-40 s L 21 1 ISO 96 640 3.9 23 42 28 93 5 -1 4 -0.5 -1 2 -I -1 1 21 -1 4 25.1 SIC--631•30-40 
16952 106 50-55 s L 21 -1 97 610 3.9 23 44 28 94 10 -I 5 -0.5 -I 2 1 -1 1 21 -1 4 29, 6 SIC--631 ■45-55 

16954 106 60-65 s L 21 -1 160 96 560 3.6 21 40 26 93 9 -I 5 -0.5 -I 2 -1 -1 1 21 -1 4 36.3 SIC--63l:55-fl5 
16955 106 65--70 s L 21 1 170 93 580 3.6 22 43 27 ea 7 -1 4 -0.5 I 2 -I -1 1 21 -1 4 ea. 1 
138J61 106 70-75 s L 21 -1 180 98 580 3.8 21 44 28 99 9 4 -0.5 -I 2 -I -1 1 14 -1 3 37.1 
16957 106 75-77 s L 21 -1 160 91 530 3.5 21 40 25 92 9 -I 4 -0.5 I 2 -1 -1 1 22 -1 4 55, 1 SIC--631•70-77 
16958 106 77-82 s L 21 2 120 77 540 3,0 18 35 21 77 5 -I 3 -0.5 -1 2 -I -1 1 19 -1 4 26.2 
16960 106 90-95 s L 27 -1 150 590 4.3 26 53 34 110 7 -1 3 -0.5 I 2 -1 -1 1 22 -1 3 22, 0 S l[--63] ■85-95 

16961 106 98.5-102 s L 11 4 81 110 500 3.2 22 39 23 48 4 -1 2 -o.s -I 1 -1 -1 1 12 -1 -1 24.4 

16962 106 102-107 s L 11 1 80 120 410 2.9 21 37 21 44 J -1 2 --0.5 -1 1 -1 -I 5 11 -1 -1 56.4 

13837R 106 102-107 s L 11 -1 83 120 520 3,3 22 39 23 47 3 -I I -0.5 -I -1 -1 3 9 -1 -1 49.0 

16973 107 45-48.5 s L 21 -1 120 66 460 2.9 17 32 20 70 5 -I 3 -0.5 -1 -1 -I -1 14 -1 2 34. 3 SIC--63] ■40--48. 5 

16975 107 65--70 s L 14 4 140 110 560 3.9 24 48 35 97 5 -I 3 -0.5 1 2 -1 -1 2 21 -1 2 15.0 

16977 107 75-80 s L 14 3 110 600 4.1 24 48 32 100 7 -I 4 -0.5 2 1 -1 1 19 -1 3 22,8 SIC--63l•7o-&O 

16979 107 M-89 B L 14 -3 120 120 570 3.8 22 47 47 280 9 1 e -o.5 1 2 1 -1 2 23 -1 3 10,0 SIC--631"'80-89 

16980 107 90-95 s L 14 -7 ea 110 530 3,8 24 46 43 240 5 -1 5 -0.5 1 1 -1 -1 2 16 -1 -1 6.8 
16981 107 95-100 s L 14 1100 100 140 590 4,5 30 56 41 95 4 -1 4 -0.5 1 2 -1 -1 3 18 -1 -1 25.4 
16CJBJ 107 105-110 s L 14 8 100 140 670 4.5 29 53 39 110 4 -I 5 -0.5 -1 1 -1 -1 2 22 -1 -1 3.8 SIC-631•100-110 
16985 107 115-120 s L 14 -5 110 180 810 5.0 35 69 37 89 3 -1 3 -0.5 -I 2 -1 -1 1 18 -1 -1 4.7 SIC--631•110-120 
16987 107 125-127 s L 15 15 140 180 800 5.7 38 54 39 110 7 -I 5 -0,5 -I 2 -1 -1 2 19 -1 2 55,0 SIC--631•120-127 
16988 107 127-132 s L 15 -10 120 150 690 4.7 32 45 31 120 4 -I 4 -0.5 -I 2 -I -1 2 16 -1 -1 32.2 
16989 107 132-137 6 L 14 150 100 120 650 4.4 ~ 41 32 96 4 -I 4 -0.5 -1 2 -I -I 2 16 -1 -1 64,0 
16990 107 137-142 s L 15 -2 100 120 690 4.3 29 45 28 66 3 -I 3 -0.5 -1 -I -I 2 16 -1 -1 17.1 
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16989 107 132-137 s L 14 150 100 120 650 4.4 29 41 32 96 4 -1 4 -0.5 -1 2 -1 -1 2 16 -1 -1 ~-0 
16990 107 137-142 s L 15 -2 100 120 690 4.3 29 45 28 66 J -1 J -0.5 -1 1 -1 -1 2 16 -1 -1 17.1 
16895 108 56-61 s L 21 -1 150 98 630 4. 1 25 49 JO 99 9 -1 4 -0.5 1 2 -1 -1 1 21 -1 4 18.2 SIC-631=51-61 
16897 108 66-71 s L 21 1 160 98 640 o.o 23 44 28 92 9 1 4 -0.5 16 2 -1 -1 1 16 -1 J 14.2 SIC-631=61-71 
16897R 108 66-71 s L 21 0 0 68 0 o.o 0 0 0 88 7 J -0.5 1 2 -1 0 1 0 0 0 o.o 
16898 108 71-76 s L 21 -1 170 98 630 4.2 23 46 29 98 10 2 4 -0.5 1 2 -1 -1 1 18 -1 J 20.5 
16899 108 76-81 s L 24 1 160 98 620 J.9 23 45 28 96 10 2 4 -0.5 1 2 -1 -1 1 20 -1 J 24.9 
16900 108 84-89 s L 21 -1 180 100 670 4.3 25 48 31 110 11 J 4 -0.5 1 2 -1 -1 1 17 -1 J 37.8 
13838R 108 84-89 s L 21 -1 190 110 590 3.9 21 47 JO 100 9 1 5 -0.5 -1 2 -1 -1 1 15 -1 J 43.5 
16901 108 96-100.5 s L 14 -1 91 120 570 3.9 27 52 35 60 J -1 2 -0.5 -1 -1 -1 -1 1 11 -1 -1 32. 1 
16902 108 100.5-106 s L 11 -1 86 120 620 J. 7 25 47 28 55 2 -1 2 -0.5 -1 1 -1 -1 -1 17 -1 -1 27.4 
16903 108 106-111 s L 11 -1 92 120 610 3.8 25 48 31 54 2 -1 2 -0,5 -1 1 -1 -1 -1 13 -1 1 34.5 
16904 108 111-116 s L 11 -1 83 120 620 3.6 25 45 29 47 2 -1 2 -0.5 -1 1 -1 -1 2 15 -1 1 32.J 
16905 108 116-121 s L 11 -1 84 130 710 4.4 26 46 31 63 2 -1 J -0.5 1 -1 -1 -1 J 24 -1 4 58.8 
16906 108 121-126 s L 11 -1 87 120 640 3.7 26 47 31 57 J -1 2 -0.5 1 -1 -1 -1 J 14 -1 -1 48.4 
16907 108 126-131,5 s L 13 -1 110 170 740 0.5 34 75 63 85 J -1 4 -0.5 1 1 -1 -1 6 17 -1 1 28. 1 
16965 109 20-24 s L 21 -1 160 92 610 3.9 22 46 29 98 10 -1 5 -0,5 1 2 1 -1 1 16 -1 J 29, 1 
16966 109 25-30 s L 21 -1 150 93 560 3.5 21 42 27 97 7 -1 5 -0.5 1 2 1 -1 1 16 -1 J 23.9 
16967 109 30-35 s L 21 -1 160 93 570 3.8 22 43 26 96 10 -1 4 -0.5 1 2 1 -1 1 15 -1 J 25. 1 
16968 109 35-40 s L 21 -1 110 75 510 2.9 18 39 20 74 5 1 J -0.5 -1 2 -1 -1 -1 15 -1 J 45. 7 
16969 109 40-45 s L 21 -1 180 92 580 3.8 22 45 28 99 9 1 4 -0.5 1 2 1 -1 1 15 -1 J 30.9 
16992 110 15-20 s L 21 -1 160 100 520 J.7 21 43 26 93 9 1 4 -0.5 1 2 1 -1 1 22 -1 4 51.0 
16994 110 25-27.5 s L 21 -1 150 'fl 520 J,5 21 41 26 92 9 -1 4 -0.5 1 2 1 -1 2 23 -1 4 29,5 SIC-631~27,5 
16995 110 27.5-32.5 s L 21 -1 140 86 640 4.1 24 45 28 93 9 -1 4 -o.s -1 2 1 -1 1 21 -1 4 21. 1 
16996 110 32.5-37.5 s L 27 -1 100 82 590 J.5 21 39 24 80 5 -1 4 -0.5 -1 2 1 -1 1 20 -1 4 25.J 
169'fl 110 37.5-42 s L 17 -1 110 110 550 4. 1 25 50 36 87 4 -1 J -0.5 -1 2 1 -1 1 24 -1 J 36.5 

•16998 110 42-47 s L 11 4 95 80 480 3.5 22 37 27 75 4 -1 J -0.5 1 2 1 -1 2 22 -1 2 70.4 
16999 110 47-52 s L 11 7 110 110 600 4. J 26 47 47 140 J 2 4 -o.s -1 2 1 -1 J 22 -1 4 52.0 
13839R 110 47-52 S L 11 -1 120 130 280 4. J 23 47 52 170 5 -1 7 -0.5 -1 2 -1 -1 2 14 -1 J 39.7 
18871 10102 123-128 L 15 23 69 69 823 3.44 23 61 29 45 -5 -s 1 2. 7 -1 -10 13 -10 -10 45 9 -10 26.2 
18872 10102 128-133 L 13 2 75 63 694 J. 10 25 67 43 41 -5 ~ 1 2.7 -1 -10 9 -10 -10 43 5 -10 16.2 
18873 10102 133-137. 5 L 13 6 71 63 720 3.04 21 67 35 47 -5 -5 1 1. 7 -1 -10 9 -10 -10 41 -2 -10 31. 1 
18875 10105 145-155 L 15 1 44 49 616 2.84 15 55 29 57 -5 14 J 0.9 -1 -10 11 13 -10 47 -2 -10 18.9 
18876 10105 155-162 L 13 1 83 67 855 3.99 23 81 39 77 -s -s 5 2.3 -1 -10 15 -10 -10 57 J -10 8.1 
18877 10105 162-167 L 13 40 55 55 748 3.08 19 61 35 57 -s -5 5 1, 7 -1 -10 7 -10 21 47 -2 -10 19.6 

. 18878 10105 167-172 L 15 6 89 7S 1002 J.92 29 7S 39 51 -s 5 J 3.7 -1 -10 7 -10 13 49 7 19 20.5 
18879 10105 172-177 L 13 7 95 80 1000 4.00 27 80 41 55 -s -5 2 1,0 -1 -10 5 -10 10 45 5 -10 6,9 
18881 10105 177-190 L 13 1 69 77 841 3.62 23 73 39 47 -s -s 5 2.3 -1 -10 17 -10 51 47 5 -10 9.9 
18856 10202 102-107 L 13 J 82 33 549 2.24 11 SJ 21 71 -s -5 1 -0.5 -1 -10 -s -10 -10 35 -2 -10 20,9 
18857 10202 107-112 L 13 J 100 47 549 2.46 15 63 27 77 -5 -5 1 -0.5 -1 -10 -5 -10 -10 37 -2 -10 22.8 
18858 10202 112 L 18 28 58 -1 569 2.62 13 57 21 51 -s 4S 1 -0.5 -1 -10 -5 --10 -10 105 -2 -10 17.1 !l.lFF MT'L 
18859 10202 112-117 L 13 4 52 43 455 2.12 9 47 17 41 -s -5 1 -0.5 -1 -10 -5 -10 -10 27 -2 -10 15. 7 
18861 10202 117-122 L 10 8 62 43 539 2.56 13 63 27 61 -5 -s 1 -0.5 -1 -10 -5 -10 -10 37 -2 -10 30.5 

(,> 18862 10202 122-127 L 13 2 59 43 445 2.04 13 43 13 35 -5 8 1 o.s -1 -10 -5 -10 -10 29 -2 -10 27.4 
I\) 18863 10202 127-132 A L 13 6 66 49 483 2,28 13 45 15 41 -5 -s 1 0.5 -1 -10 -s -10 -10 29 5 -10 29.5 
~ 18864 10202 132-137 A L 10 5 64 45 529 2.48 15 45 23 47 -5 -5 1 0.9 -1 -10 s -10 -10 41 -2 -10 18. 9 

18865 10202 137-142 A L 15 2 63 61 539 2.58 15 47 21 47 -5 -s 1 0.9 -1 -10 15 -10 -10 49 -2 -10 27.5 
18866 10202 142-147 A L 15 2 61 61 571 2.62 17 47 21 49 -5 -5 1 2.7 -1 -10 11 -10 -10 47 -2 -10 29.4 
18867 10202 147-152 A L 14 J 59 49 471 2.16 15 39 17 39 -s -s 1 1.5 -1 -10 7 -10 -10 41 5 -10 32.6 
18868 10202 152-157 A L 13 6 51 51 499 2.36 13 39 15 37 -5 -5 1 1.5 -1 -10 13 -10 -10 37 -2 -10 20. 1 
18869 10202 157-162 A L 11 2 61 59 612 3.00 17 55 33 57 -5 -s 1 1.5 -1 -10 9 -10 -10 43 7 -10 12.0 
18882 10202 162-167 A L 13 7S 103 77 1496 9.09 23 87 51 59 -5 -5 9 1. 7 -1 -10 19 -10 352 53 -2 -10 5,2 
18812 10303 115-118 A L 11 89 50 45 485 2. 72 15 47 105 55 5 -s 5 0.9 -1 -10 -5 -10 11 51 5 -10 6,7 
18814 10304 133-137 A L 11 154 76 57 642 3.02 17 35 31 59 7 -5 J -0.5 -1 -10 -5 -10 -10 27 9 -10 3.5 
18773 10401 117-122 A L 10 2 10S Sl 545 2.39 1S 29 29 29 31 -s 5 -0.5 -1 15 13 -10 -10 JO 5 -10 32.5 
18774 10401 122-146 A L 14 -1 88 59 633 3.11 15 31 29 35 21 -5 7 -0.5 -1 -10 11 -10 -10 43 -2 ..:10 40. 1 
18775 10401 146-151 A L 15 -1 105 51 619 J.27 1S 33 29 39 25 -s 7 -0.5 -1 -10 11 -10 -10 39 J -10 18.9 
18776 10401 151-157 A L 15 -1 95 53 511 2.39 13 25 15 25 13 -5 S -0.5 -1 -10 7 -10 -10 JO 5 -10 56.J 
18m 10401 157-162 A L 13 -1 101 59 523 2,51 13 27 19 31 21 -5 7 -0.5 -1 -10 19 -10 -10 JO 9 -10 44. 7 
18778 10401 162-167 A L 13 1 99 55 523 2.49 13 27 21 31 29 -5 7 -0.5 -1 -10 11 -10 -10 72 -2 -10 40.2 
18779 10401 167-172 A L 13 11 119 67 593 3.15 19 47 201 65 45 -5 7 -0.5 -1 -10 11 14 -10 57 J -10 19.7 
18783 10401 172-177 A L 11 2 192 75 861 3.79 25 73 457 63 43 -5 9 -0.5 9 -10 15 -10 -10 72 -2 -10 15. 7 
18784 10401 177-181 A L 11 4 174 97 841 4.07 33 89 119 89 23 -s 7 -0.5 4 -10 13 -10 -10 68 9 -10 13.0 
18854 10403 94-99 A L 11 J 69 45 632 2.76 17 53 31 53 -5 14 J 0.5 -1 -10 5 -10 63 39 -2 -10 41. 7 
18762 10501 62-71 A L 13 122 126 61 675 4.03 15 41 39 93 -5 -5 J -0.5 -1 35 -5 -10 -10 19 -2 -10 5.9 
18764 10501 71-76 A L 11 15 104 63 643 3.47 19 43 43 SJ -5 -5 5 -0.5 -1 -10 7 -10 91 26 J -10 14.5 
18765 10501 76-81 A L 11 5 113 65 621 3.07 15 31 27 33 9 -s J -0.5 -1 -10 -s -10 45 10 -2 -10 36.J 
18823 10503 0-5 A L 14 -1 76 59 598 3.28 17 45 29 S7 13 -5 -1 -0.5 -1 -10 -5 -10 -10 21 5 -10 31. 7 
18824 10503 5-10 A L 14 4 61 63 606 3.36 17 43 37 6S -5 -s 1 -0.S -1 -10 -5 -10 -10 25 9 -10 27.4 
18825 10503 10-15 A L 14 -1 51 57 579 3.02 13 37 29 53 -5 -5 1 -0.5 6 -10 -5 -10 -10 15 J -10 20. 7 
18826 10503 15-20 A L 15 17 51 57 531 2.80 15 39 37 59 -5 -s -1 -0.5 -1 -10 -s -10 -10 7 -2 -10 20. 7 
18827 10503 20-25 A L 15 -1 54 63 598 3.04 15 35 31 S9 -5 5 1 -0.5 -1 -10 -5 -10 -10 25 11 -10 55.8 
18828 10503 25-30 A L 12 20 56 59 597 2.90 13 35 59 61 -5 -5 1 -0.5 -1 -10 -5 -10 -10 11 J -10 19.2 
18829 10503 30-35 A L 12 J 48 55 575 3.34 17 47 53 73 -5 -5 5 -0.5 -1 -10 -5 -10 43 15 5 -10 14.1 
18830 10503 35-40 A L 12 -1 52 57 600 J.36 17 51 57 63 -5 -s 1 -0.5 6 -10 -5 -10 23 13 -2 -10 17.9 
18831 10503 40-45 A L 14 -1 68 75 728 J.99 19 53 57 -1 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 7 11 -10 17.0 
18832 10503 45-50 A L 14 -1 64 65 734 3.46 19 63 59 63 -5 -5 1 -0,5 -1 -10 -5 -10 -10 11 -2 -10 11.7 
18833 10503 50-55 A L 12 -1 70 73 1144 4.01 23 59 67 71 -5 -5 1 -0.5 -1 -10 -5 -10 -10 7 J -10 13. J 
18834 10503 55-,60 A L 12 -1 61 63 762 3.48 17 45 53 55 -5 -5 1 -0.5 -1 -10 -5 -10 -10 17 J -10 8.0 
18835 10503 60-65 A L 12 -1 72 69 660 3.54 17 43 41 53 -s -5 1 -0.5 -1 -10 -5 -10 -10 17 5 -10 17.2 
18836 10503 65-70 A L 12 J 78 47 447 2.36 13 45 JS 15 -5 -5 1 -0.5 -1 -10 -s -10 -10 -5 J -10 0.9 
18837 10503 70-72 A L 12 26 67 83 587 3.76 23 61 77 71 -5 -5 J -0.5 -1 -10 -5 -10 -10 -5 -2 -10 10.0 
18818 10601 35-40 A L 11 8 81 65 610 2,98 17 45 35 63 -5 -5 J -0.5 -1 -10 -5· -10 -10 27 -2 -10 23.0 
18819 10601 40-45 A L 11 J 74 65 668 3.22 19 47 45 73 11 -5 1 0.7 -1 -10 5 -10 -10 33 11 -10 27.9 
18806 10602 52-62 A L 14 99 68 63 712 2.98 19 39 45 61 -s -5 1 0.9 -1 -10 -5 -10 -10 35 11 -10 63. 7 
18807 10602 62-67 A L 11 41 71 69 662 3.14 17 37 37 59 7 -5 1 1.1 -1 -10 5 -10 -10 33 11 -10 22.4 
18808 10602 67-68 A L 34 175 67 59 640 J.04 15 51 33 53 -5 -5 1 0.5 1 -10 -s -10 39 39 11 -10 31.0 
18816 10603 95-100 A L 11 82 71 63 565 3.14 17 49 57 61 -5 -5 J 0.5 -1 -10 -5 -10 -10 27 9 -10 8. 7 
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18788 10700 62-67 A L 14 2 142 65 785 4.37 19 47 63 69 29 -5 7 -0.5 J -10 9 -10 -10 61 9 -10 1.1 
18789 10700 67-72 A L 14 -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 
18790 10700 12-n A L 14 -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 
18791 10700 n-87 A L 14 -1 101 69 1213 10.00 15 47 97 123 23 19 47 -0.5 53 -10 5 -10 -10 70 . -2 -10 J.O 
18792 10700 87-92 A L 14 -1 104 63 10n 7.83 17 51 81 93 19 -5 23 -0.5 39 -10 7 -10 23 59 -2 -10 10.J 
18793 10700 92-97 A L 14 -1 106 65 853 5.37 17 47 51 75 15 -5 11 -0.5 17 -10 5 -10 53 32 -2 -10 J.5 
18794 10700 97-103 A L 14 -1 124 61 761 4.33 17 41 37 53 13 -5 9 -0.5 83 29 -5 -10 27 24 J -10 4.8 
18795 10700 103-108 A L 14 2 154 63 761 4.27 15 43 45 61 11 -5 9 -0.5 13 -10 -5 -10 JJ 21 -2 -10 4.4 
18796 10700 108-113 A L 15 39 138 59 655 J.39 13 JS 27 47 5 15 5 -0.5 -1 31 -5 -10 -10 15 -2 -10 11.9 
18797 10700 113-118 A L 15 -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 
18798 10700 118-123 A L 15 7 184 75 755 4.03 19 35 29 47 21 -5 5 -0.5 -1 -10 -5 -10 -10 30 -2 -10 18.7 
18799 10700 123-128 A L 15 105 193 91 905 4.99 23 43 37 53 25 -5 7 0.5 J -10 -5 -10 -10 26 -2 -10 7.J 
18802 10700 128-133 A L 10 42 169 73 747 J.67 17 37 JS 49 19 -5 J -0.5 -1 -10 -5 12 -10 21 -2 -10 12. 4 
18803 10700 133-138 A L 10 26 146 67 731 J.67 17 JJ 37 51 23 -5 5 -0.5 2 -10 -5 -10 -10 32 -2 -10 8.8 
18B04 10700 138-143 A L 13 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 
18767 10704 92-97 A L 15 7 87 39 423 1. 91 9 17 19 29 9 -5 J -0.5 -1 199 -5 -10 -10 15 J -10 183.0 
18767R 10704 92-97 A L 15 6 70 34 464 1. 92 14 32 20 40 10 -5 2 -0.5 -1 -10 -5 -10 -10 18 J -10 0 
18767R 10704 92-97 A L 15 2 74 34 458 1.87 12 26 18 44 14 -5 2 -0.5 -1 -10 -5 -10 -10 14 J -10 0 
18767R 10704 92-97 A L 15 2 70 32 452 1.86 12 26 18 40 -5 -5 2 -0.5 -1 -10 -5 -10 -10 20 J -10 0 
18767R 10704 92-97 A L 15 2 68 38 454 2.16 12 40 18 JS 12 -5 4 0.6 -1 -10 -5 -10 -10 18 J -10 0 
18767R 10704- 92-97 A L 15 -1 70 38 454 1.87 12 26 18 42 22 -5 2 -0.5 -1 -10 -5 -10 -10 18 5 -10 0 
18767R 10704 92-97 A L 15 -1 70 34 456 1.87 12 24 18 38 20 -5 2 -0.5 -1 -10 -5 -10 -10 12 5 -10 0 
18767R 10704 92-97 A L 15 2 74 38 454 1.92 12 26 18 40 20 -5 2 -0.5 -1 -10 -5 -10 -10 10 J -10 0 
18767R 10704 92-97 A L 15 1 70 34 450 1.87 12 JO 18 36 14 -5 2 -0.5 -1 -10 -5 -10 -10 8 5 -10 0 
18767R 10704 92-97 A L 15 -1 74 34 454 1.87 12 26 18 40 14 -5 2 -0.5 -1 -10 -5 -10 -10 10 J -10 0 
18768 10704 97-102 A L 13 1 95 37 4n 2.07 9 17 17 25 13 -5 J -0.5 -1 -10 5 -10 -10 17 5 -10 133. 7 
18769 10704 102-105 A L 15 4 98 41 545 2.37 11 23 21 31 11 -5 J -0.5 -1 -10 5 -10 -10 17 -2 -10 21.1 
18n1 10704 105-106 A L 11 -1 125 51 629 J.OJ 17 31 JJ 39 13 -5 J -0.5 -1 -10 -5 -10 47 17 5 -10 37.1 
18839 10901 113-118 A L 15 J 56 55 600 2. 72 13 33 45 47 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 11 5 -10 98.6 
18842 10901 118-123 A L 15 10 51 47 557 2.54 11 31 43 45 -5 -5 -1 -0. 5 -1 -10 -5 -10 -10 -5 J -10 74.J 
18843 10901 123-128 A L 15 17 64 59 620 3.00 13 35 47 47 -5 -5 1 -0.5 -1 -10 -5 -10 -10 5 -2 -10 21.9 
18844 10901 128-133 A L 13 15 52 51 551 2.72 13 JS 41 45 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 5 -2 -10 27.7 
18845 10901 133-135 A L 13 9 71 57 606 J.06 15 37 47 55 -5 -5 1 -0.5 -1 -10 -5 -10 -10 11 -2 -10 23.1 
18846 10901 135-140 A L 34 -1 54 51 447 2.96 JJ 69 103 63 -5 -5 1 -0.5 -1 -10 -5 -10 45 21 J -10 59.2 
18851 11006 39-44 A L 11 1 99 73 690 J.76 15 59 45 67 -5 10 1 -0.5 -1 -10 -5 -10 13 11 5 -10 8.0 
18852 11006 44-46 A L 11 -1 67 57 696 2.88 15 45 41 45 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 -5 -2 -10 31. 7 
18853 11006 46-51 A L 34 -1 64 69 1257 J.78 31 111 123 63 5 -5 J -0.5 -1 -10 -5 -10 -10 15 J -10 42.7 
18849 11102 35-38 A L 11 7 40 31 384 1.97 7 19 31 31 -5 -5 -1 -0.5 -1 -10 -5 -10 15 7 5 -10 17.8 
16801 202 4-9 s 0 21 -1 110 210 330 4.2 26 68 79 55 2 -1 10 -0.5 1 1 -1 -1 7 13 -1 -1 31.2 
16802 202 9-14 s 0 21 -1 160 87 560 J.J 17 37 24 92 11 2 2 -0.5 -1 4 -1 -1 -1 24 -1 J 30.1 

CA> 16803 202 14-19 s 0 21 -1 140 81 430 J.2 15 34 23 85 9 1 2 -0.5 -1 4 -1 -1 1 17 -1 J 48.5 
N 
U1 

16804 
16808 

202 
202 

19-23 
38...\2.5 

s 0 
s 0 

21 
21 

-1 
-1 

140 
120 

87 
77 

490 J.1 
480 J.O 

16 
15 

36 
32 

24 
20 

88 
80 

9 
13 

-1 
-1 

2 -0.5 
2 -0.5 

-1 
1 

J 
5 

-1 
-1 

-1 
-1 

-1 
-1 

16 
15 

-1 
-1 

J 
J 

63.8 
53.9 

16809 202 42.5-47.5 s 0 21 -1 91 64 450 2.7 13 25 15 58 5 -1 1 -0.5 -1 J -1 -1 -1 13 -1 2 42.5 
16811 202 50.5-55.5 s 0 21 51 140 98 560 J.5 19 41 28 91 5 -1 2 -0.5 -1 5 -1 -1 1 18 -1 J 65.J 
16813 202 60.5-66 s 0 21 1 88 86 500 J.J 17 36 24 72 5 -1 2 -0.5 -1 1 -1 -1 -1 15 -1 2 35.9 
13840R 202 60.5-66 s 0 21 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 
16814 202 66-70 s 0 21 -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 
16815 202 70-73 s 0 11 2 53 72 360 2.0 13 24 13 36 2 -1 -1 -0.5 -1 2 -1 -1 1 11 -1 -1 49.0 
16816 202 73-76 s 0 11 2 64 98 360 2.0 13 24 13 36 J -1 5 -0.5 -1 2 -1 -1 J 17 -1 2 38.0 
16817 202 76-61 s 0 11 -1 60 120 410 2.8 16 JJ 25 52 2 -1 4 -0.5 -1 1 -1 -1 11 12 -1 -1 24.5 
16817R 202 76-81 s 0 11 0 0 98 0 0.0 0 0 0 52 2 1 5 -0.5 -1 1 -1 0 10 0 0 0 o.o 
16818 202 81-36 s 0 11 -1 51 80 370 2.J 14 26 17 35 1 -1 1 -0.5 -1 1 -1 -1 7 12 -1 -1 23.0 
16819 202 86-91 s 0 11 -1 52 73 350 2.2 13 24 16 37 1 -1 -1 -0.5 -1 1 -1 -1 5 10 -1 -1 21.8 
16820 202 91-94 s 0 11 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 
16821 202 94-99 s 0 11 -1 43 62 290 1.8 12 19 11 JJ 1 2 -1 -0.5 -1 1 -1 -1 5 16 -1 -1 21.8 
16822 202 99-104 s 0 11 28 46 58 JOO 1. 8 11 19 10 JO 1 -1 2 -0.5 -1 -1 -1 -1 J 18 -1 -1 S2.J 
16822R 202 99-104 s 0 11 0 0 48 0 0.0 0 0 0 31 1 1 2 -0.5 -1 -1 -1 0 J 0 0 0 o.o 
16823 202 104-109 s 0 11 -1 54 62 400 2.2 13 20 12 JJ 1 -1 2 -0.5 -1 -1 -1 -1 J 14 -1 -1 22.8 
16824 202 109-114 s 0 11 1 49 58 320 1.8 11 19 12 JJ 1 -1 2 -0,5 -1 -1 -1 -1 J 13 -1 -1 73.8 
13841R 202 109-114 s 0 11 -1 52 63 340 2.0 13 21 13 37 2 -1 1 -0.5 -1 9 -1 -1 J 9 -1 -1 22.9 
16825 202 114-117 s 0 11 1 S2 63 370 2.2 13 19 12 35 1 -1 2 -0,5 1 -1 -1 -1 2 15 -1 -1 66.9 
16826 202 117-122 s 0 11 1 64 150 410 2.7 17 43 19 42 1 -1 J -0.5 -1 -1 -1 -1 2 12 -1 -1 26.5 
16855 204 18-23 s 0 21 1 120 92 590 J.4 18 36 26 84 9 1 4 -0.5 -1 1 -1 -1 -1 15 -1 J 39.5 SIC-6Jl=1J-, 
16856 204 23-27.5 s 0 21 -1 97 71 480 2.J 14 27 17 58 5 -1 J -0.5 -1 -1 -1 -1 1 12 -1 2 23.9 
16858 204 38-43 s 0 27 -1 140 110 660 4.0 23 46 32 96 7 -1 4 -0.5 -1 1 -1 -1 -1 14 -1 J 18.8 SH-631=33-i 
16860 204 58-63 s 0 27 1 89 97 590 J.5 20 39 24 68 J 2 J -0.5 -1 -1 -1 -1 -1 14 -1 2 19.6 SIC-6Jl=53-1 
16862 204 70-75 s 0 21 -1 81 • 100 560 J.5 20 36 24 65 J -1 J -0.5 -1 -1 -1 -1 -1 14 -1 2 18.6 SIC-631"65-~ 
16863 204 75-79 s 0 21 2 73 100 580 J.7 21 38 25 68 J 1 J -0.5 -1 -1 -1 -1 -1 15 -1 2 54. 7 
16864 204 80-85 s 0 11 -1 56 140 560 J.7 25 52 36 38 2 -1 2 -0.5 -1 -1 -1 -1 -1 14 -1 -1 59.0 
16865 204 85-90 s 0 11 2 62 170 600 J. 7 24 57 JJ 62 2 -1 2 -0,5 -1 -1 -1 -1 -1 14 -1 1 61.2 
13842R 204 85-90 s 0 11 -1 92 180 530 J.J 23 58 32 62 2 -1 1 -0.5 -1 11 -1 -1 1 9 -1 -1 56.5 
16866 204 90-94 s 0 11 1 96 190 530 J.4 25 58 32 65 12 2 J -0.5 -1 2 -1 -1 J 12 -1 -1 59.1 
16918 206 25-30 s 0 26 -1 99 110 650 J. 9 25 46 28 77 5 -1 2 -0,5 -1 1 -1 -1 4 21 -1 2 22. 9 
16919 206 32.5-37 s 0 21 -1 97 100 600 J.7 22 42 27 74 5 -1 2 -0.5 -1 -1 -1 -1 -1 18 -1 2 27.7 
16921 206 60-65 s 0 27 -1 98 110 580 J. 7 22 42 25 71 5 -1 2 -0.5 -1 1 -1 -1 -1 18 -1 2 49.0 
1384JR 206 75-80 s 0 21 1 100 110 470 J.2 19 41 25 76 4 -1 2 -0.5 -1 11 -1 -1 -1 13 -1 2 35.9 
16923 206 80-82.5 s 0 21 2 95 110 570 J.6 22 46 28 72 J -1 2 -0.5 1 -1 -1 -1 -1 21 -1 2 27.0 SIC-631=75-I 
16924 206 85-90 s 0 27 2 150 130 660 4.2 25 52 33 100 9 -1 2 -0.5 1 1 -1 -1 -1 22 -1 J 23.1 
16925 206 90-95 s 0 27 1 150 140 600 4.0 24 49 JJ 89 9 -1 2 -0.5 -1 -1 -1 -1 21 -1 2 31.7 
16927 206 101.5-107.5 S 0 15 -1 58 95 290 2.2 17 31 26 JJ 5 -1 2 -0.5 -1 -1 -1 -1 -1 10 -1 -1 53.5 
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JJ8 
309 
310 
311 
312 
313 
318 
319 

16924 
16925 
16927 
17021 
17023 
17025 
17026 
17028 

206 
206 
206 
207 
207 
207 
207 
207 

85-90 s D 27 
90-95 s D 27 
101.5-107.5 S D 15 
14-19 s D 27 
35-40 s D 27 
55-60 s D 27 
75-81.5 s D 17 
86.5-91,5 s D 10 

2 
1 

-1 
J 
1 

-1 
-1 
-1 

150 
150 

58 
170 
190 
180 
100 
97 

130 
140 
95 

130 
140 
130 
130 
110 

660 
600 
290 
620 
730 
590 
400 
460 

4.2 
4.0 
2.2 
4,2 
4.6 
4.2 
3. 1 
3. I 

25 
24 
17 
26 
JO 
24 
20 
21 

52 
49 
31 
53 
59 
50 
43 
40 

J3 
33 
26 
33 
38 
33 
35 
34 

100 
89 
33 

100 
110 
100 

64 
61 

9 
9 
5 
7 
5 
5 
2 
2 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-I 

2 -0.5 
2 -0,5 
2 -0.5 
2 -0.5 
2 -0,5 
2 -0.5 
1 -0,5 
1 -0.5 

1 
-1 
-1 
-1 
-1 
-1 

1 
-1 

1 
1 

-1 
2 
1 
1 
1 
1 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-I 

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

-1 
-1 
-1 
1 

-1 
1 

-1 
-1 

22 
21 
10 
24 
21 
19 
16 
15 

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

3 
2 

-1 
3 
3 
J 
1 
1 

23. 1 
31. 7 
53.5 
51,li 
42.5 
38.4 
J(J,8 
27. 7 

320 17029 207 91.5-93.5 s D 11 -1 110 110 600 4. 1 27 51 45 76 3 -1 1 -0.5 -I 2 -1 -1 -1 16 -1 1 86.J 
321 17030 207 93.5-97.5 s D 10 1 120 130 690 4.5 30 49 56 82 1 -1 2 -0.5 -1 2 -1 -1 1 17 -1 1 42.0 
322 
J2J 
324 

17031 
13844A 
17032 

207 
207 
207 

97,5-102 s D 11 
97.5-102 s D 11 
102-107 s D 11 

1 
1 
1 

150 
130 
170 

120 
180 
140 

760 
790 
890 

5.4 
5.6 
6.6 

36 
37 
43 

64 
70 
75 

54 
63 
79 

130 
160 
150 

1 
2 
1 

-1 
-1 
-1 

3 -0.5 
4 -0.5 
4 -0.5 

-1 
1 
1 

2 
12 
2 

-1 
-1 
-1 

-1 
-1 
-1 

6 
5 
2 

18 
18 
20 

-1 
-1 
1 

2 
1 
2 

69,4 
59,li 
47. 1 

325 17033 207 107-108 s D 13 -1 160 180 1000 7.0 47 86 90 160 1 3 6 -0.5 1 2 -1 -1 2 21 -1 2 94.8 
J2li 16840 208 20-25 s D 14 15 110 170 650 4.6 35 78 90 70 11 -1 6 -0.5 -1 1 -1 -1 2 14 -1 -1 80.0 
327 16840R 208 20-25 s D 14 0 0 160 0 0.0 0 0 0 80 8 -1 5 -0.5 1 1 -1 0 2 0 0 0 o.o 
328 16842 208 J0-35 s D 15 -1 110 140 520 5. 1 35 66 80 61 25 -1 It -0,5 -1 1 -1 -1 1 21 -1 1 20.6 SIC-ill-25-.15 
333 16842R 208 30-35 s D 15 0 0 130 0 o.o 0 0 0 67 14 1 J -0.5 -1 1 -1 0 l 0 0 0 o.o 
334 16844 208 45-50 s D 15 13 82 130 540 3.6 24 46 33 46 5 -1 2 -0,5 1 -1 -1 -1 -1 12 -1 -1 18, 1 SH-ill-40-50 
JJ5 16846 208 55-60 s D 15 8 89 140 630 4. 1 28 51 37 53 5 -1 2 -0.5 -1 -1 -1 -1 -1 14 -1 1 16.4 SIC-ill-:50-60 
336 1684a 208 70-75 s D 15 -1 63 91 450 2. 7 18 34 23 36 9 -1 2 -0.5 -1 -1 -1 -1 -1 9 -1 -1 42. 5 SIC-iJJ-65-75 
337 16850 208 80-85 s D 10 1 60 90 400 2.5 17 31 21 37 3 -1 2 -0.5 1 -1 -1 -1 -1 11 -1 -1 47.0 SIC-ill•75-15 
338 16852 208 90-95 s D 15 -1 73 100 440 3.0 20 41 28 42 3 -1 2 -0,5 -1 -1 -1 -1 -1 10 -I -1 48.li SU-ill ■85-95 
JJg 1685J 208 98-103 s D 11 1 76 120 450 3.1 19 36 29 51 3 -1 6 -0.5 -1 1 -1 -1 2 12 -1 -1 67.6 
340 138451 208 98-103 s D u -1 92 130 400 3, 1 18 38 31 55 2 -1 6 -0,5 -1 9 -1 -1 4 12 -I -1 73.8 
341 13851 208 108-113 s D 32 -1 170 87 400 3.2 15 32 23 84 12 -1 3 -0.5 -I 6 -I -I -I 15 -1 2 75, 1 
342 16875 209 J0-35 s D 27 -1 99 100 540 3.2 20 38 24 70 3 -1 3 -0,5 -I 1 -1 -I -1 17 -1 2 65. 7 
343 16876 209 35-39.5 s D 27 J 120 120 580 3.9 24 50 32 96 4 I 4 -0.5 1 I -I -I -I 22 -1 2 29.8 
3" 168n 209 45-50 s D 15 -1 58 97 360 2.J 17 31 21 45 2 1 2 -0.5 1 -1 -1 -i -1 20 -I 1 114.li 
345 16879 209 55-60 s D 15 -1 61 110 390 2.7 19 39 28 50 2 -I 1 -0.5 I 1 -I -1 -I 15 -I I 54.9 
346 16880 209 60-£5 s D 13 I 67 110 400 2.8 19 38 29 52 2 -I I -0,5 I 1 -I -1 -1 19 -1 I 41.0 
347 Ui881 209 70-75 s D 13 -1 59 110 420 2.7 19 39 26 48 2 -I 1 -0.5 I I -I -1 -1 20 -I 2 37.2 
341 16883 209 8H5 s D 13 1 71 120 420 3.0 23 43 JO 55 -I -I 1 -0.5 1 -1 -1 -1 1 18 -1 -I SJ.Ii 
m 16884 209 85-90 s D 13 -1 71 120 510 J.O 21 39 26 46 1 -1 -1 -0. 5 -1 1 -1 -1 -1 18 -1 1 131.li 
354 13846R 209 85-90 s D 13 -1 77 110 430 2,7 17 36 29 43 1 -1 1 -0,5 -1 9 -1 -1 -1 14 -1 -1 68.0 
35:5 1688:S 209 90-95 s D 13 -I 67 120 480 2.9 22 39 25 48 I -1 1 -0.5 -1 1 -1 -1 -1 16 -1 -1 157.J 
J5li 16886 209 95-100 s D 13 -1 74 120 530 3. 1 24 39 26 " 1 -1 2 -0.5 1 1 -1 -1 3 18 -1 1 104.0 
'357 16887 209 100-105 s D 11 -1 82 130 550 3.5 26 46 37 62 I -1 I -0.5 1 -1 -1 -1 9 20 -1 1 86.5 
m 16887R 209 100-105 s D u 0 0 100 0 o.o 0 0 0 60 2 -1 2 -0.5 -1 1 -1 0 9 0 0 0 o.o 
359 17013 210 18-23 s D 25 1 73 87 550 2.8 18 JI 19 ~ 2 -I J -0.5 -1 2 -1 -1 -1 17 -1 2 69.5 
JliO 17014 210 23-25 s D 17 -1 72 98 410 2. 7 18 35 22 54 J -1 2 -0,5 -1 2 -1 -1 -1 21 -1 2 69.5 
361 17015 210 25-30 s D 10 -1 58 110 390 2.4 18 40 27 42 2 -I 2 -0,5 -1 1 -1 -1 -1 18 -1 -1 25.9 
Jfi2 17016 210 30-35 s D 13 -1 52 120 400 2.3 20 43 28 42 J -I 2 -0.5 -1 1 -1 -1 -1 20 -1 -1 67.2 

w 363 13847R 210 30-35 s D 13 -1 62 110 320 2,1 16 38 24 39 2 -1 2 -0.5 1 -1 -1 -1 1 13 -1 -I 41.8 
N J64 17017 210 35-40 s D 15 -1 " 110 430 2.4 22 42 29 43 2 -1 2 -0,5 -1 -1 -1 -1 1 17 -1 -1 45.0 
O> 365 17018 210 40-45 s D 13 -1 45 110 400 2.2 20 40 27 38 1 -1 1 -0.5 -1 -1 -1 -1 -1 23 -1 1 55.li 

J6li 17019 210 45-48 s D 13 -1 56 120 400 2,3 21 44 29 32 1 -I 1 -0.5 -1 -1 -1 -1 -1 16 -1 -1 M,O 
369 16868 211 20-25 s D 26 -1 66 93 350 2.3 15 30 19 48 2 2 3 -0.5 -1 1 -1 -1 -1 15 -1 -1 70.li 
370 16869 211 25-30 s D 15 1 67 100 380 2.5 16 32 21 46 1 -I 2 -0.5 -1 1 -1 -1 -1 14 -1 -1 156.0 
371 16871 211 36-40 s D 11 2 76 98 410 2.7 20 36 25 69 -1 -1 J -0.5 -1 1 -1 -1 1 18 -1 -1 82.9 
372 16872 211 40-45 s D 11 1 68 99 430 2,9 21 38 32 100 I -1 3 -0.5 -1 1 -1 -1 3 20 -1 1 58.4 
373 16873 211 45-50 s D 11 -2 92 150 490 3.8 28 61 79 580 4 -I 10 -0. 5 -1 2 -1 -1 8 21 -1 1 26.4 
374 1687JR 211 45-50 s D 11 0 0 120 0 o.o 0 0 0 540 4 -1 9 -0.5 -1 2 -1 0 8 0 0 0 o.o 
375 16874 211 50-55 s D 11 1 110 190 500 It, 1 28 67 64 320 4 1 12 -0.5 1 2 -1 -1 7 14 -1 -1 26. 7 
376 1384811 211 50-55 s D u -1 120 210 530 It.It 29 74 80 400 5 -1 14 -o. 5 1 2 -1 -1 5 10 -1 -1 31.0 
3n 16874R 211 50-55 s D 11 0 0 150 0 o.o 0 0 0 320 4 1 10 -0. 5 -1 2 -1 0 5 0 0 0 o.o 
378 16827 212 25-30 s D 27 -1 140 110 610 4.0 22 46 JO 87 5 1 2 -0.5 -1 1 -1 -1 -1 19 -1 2 32.0 
m 16829 212 55-60 s D 27 -1 160 120 610 4.3 24 50 lit 110 7 2 3 -0.5 1 1 -I -1 -1 17 -1 2 40.li 
380 16832 212 75-ao s D 17 12 100 150 500 3.9 25 53 " 85 3 -I 2 -0,5 -I 1 -1 -1 -1 15 -1 1 49,2 
381 16833 212 80-85 s D 11 -1 110 150 770 5,1 34 59 53 120 2 -1 2 -0,5 1 I -1 -1 1 13 -1 1 29. 7 
382 16834 212 85-90 s D 11 7 160 190 840 6.9 47 78 73 250 4 -1 5 -0.5 1 J -1 -1 2 17 -1 4 91,5 
J8J 16835 212 90-95 s D 11 -1 150 200 700 5,5 36 69 75 200 2 -1 5 -0.5 1 2 -1 -1 2 15 -1 2 92.4 
384 13849R 212 90-95 s D 11 -1 180 210 770 6,2 41 82 91 240 3 -1 It -0.5 2 -1 -1 2 11 -1 2 87.5 
385 16836 212 95-98 s D u 31 150 230 920 6.0 35 57 85 250 4 1 8 -0.5 -1 2 -1 -1 1 12 -1 1 109.li 
388 11i837 212 98-102 s D 32 1 76 85 620 5.6 34 65 98 340 It -1 13 -0.5 1 2 -1 -1 2 8 -1 -I 41. 3 
389 16838 212 102-107 s D 32 2 39 43 130 2,9 14 18 26 69 1 -1 2 -0.5 -1 -1 -1 -1 4 -1 -1 33.9 



APPENDIX 9-88. List of All -63 um Sample Assays by Sample Number. 

S.N. 1M SI Ill Q. DT Ill V CR * FE" co NI cu ZN AS SE MO A6 CD SN SB TE " PB BI u NV4 RN 
13830R 101 97.5-102.5 S L 21 -1 130 79 550 3.0 17 33 22 79 9 2 J --0.5 1 8 -1 -1 1 13 -1 J 39.9 
13831R 102 1:50-155 s L 21 -1 140 91 570 3.2 18 38 26 90 9 -1 J --0.5 -1 1 -1 -1 1 14 -1 J 41.8 
13832R 102 170-175 s L 14 -1 71 n 410 2.5 15 24 17 37 7 -1 1 --0. 5 -1 2 -1 -1 2 7 -1 -1 23.4 
13833R 103 80-85 s L 21 2 140 90 480 3.2. 17 36 23 81 5 -1 J --0,5 -1 1 -1 -1 -1 12 -1 J 74.J 
13834R 104 60-o5 s L 21 -1 150 100 580 3.6 20 42 28 100 7 -1 J --0,5 -1 2 -1 -1 1 16 -1 J 21.8 
13835R 104 84-89 s L 15 -1 99 110 530 3.4 22 41 28 65 J -1 2 --0.5 -1 1 -1 -1 5 14 -1 2 36.2 
13836R 106 70-75 s L 21 -1 180 98 580 3.8 21 ~ 28 99 9 1 4 --0.5 -1 2 -1 -1 1 14 -1 J 37.1 
13837R 106 102-107 s L 11 -1 83 120 520 3.3 22 39 23 47 J -1 1 --0. 5 -1 1 -1 -1 3 9 -1 -1 49.0 
13838R 108 .84-89 s L 21 -1 190 110 590 3.9 21 47 30 100 9 1 5 -0.5 -1 2 -1 -1 1 15 -1 J 43.5 
13839R 110 47-52 s L 11 -1 120 130 280 4.3 23 47 52 170 5 -1 7 --0.5 -1 2 -1 -1 2 14 -1 J 39. 7 
13840R 202 60.5-6& s 0 21 8 97 92 520 3.4 18 38 25 n 5 -1 J --0.5 -1 5 -1 -1 -1 12 -1 2 28.2 
13841R 202 109-114 s 0 11 -1 52 63 340 2.0 13 21 13 37 2 -1 1 --0. 5 -1 9 -1 -1 J 9 -1 -1 22.9 
13842R 204 85-90 s 0 11 -1 92 180 530 J.J 23 58 32 62 2 -1 1 --0. 5 -1 11 -1 -1 1 9 -1 -1 56.5 
1384JR 206 75-80 s 0 21 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 
1384-\R 207 97.5-102 s 0 11 1 130 180 790 5.6 37 70 63 160 2 -1 4 -0.5 1 12 -1 -1 5 18 -1 1 59.6 
13845R 208 98-103 s 0 11 -1 92 130 400 J. 1 18 38 31 55 2 -1 6 --0.5 -1 9 -1 -1 4 12 -1 -1 73.8 
13846R 209 85-90 s 0 13 -1 n 110 430 2. 7 17 36 29 43 1 -1 1 --0. 5 -1 9 -1 -1 -1 14 -1 -1 68.0 
13847R 210 Jo-35 s 0 13 -1 62 110 320 2.1 16 38 24 39 2 -1 2 --0.5 1 -1 -1 -1 1 13 -1 -1 41. 8 
13848R 211 50-55 s 0 11 -1 120 210 530 4.4 29 74 80 400 5 -1 14 --0. 5 1 2· -1 -1 5 10 -1 -1 31.0 
13849R 212 90-95 s 0 11 -1 180 210 770 6.2 41 82 91 240 J -1 4 --0. 5 1 2 -1 -1 2 11 -1 2 87.5 
13850 101 125-126 s L 11 -1 150 170 560 4.3 25 58 38 91 5 -1 2 --0.5 -1 5 -1 -1 2 13 -1 2 72.6 
13851 208 108-113 s 0 32 -1 170 87 400 J,2 15 32 23 84 12 -1 J --0.5 -1 6 -1 -1 -1 15 -1 2 75,1 
16801 202 4-9 s 0 21 -1 110 210 330 4.2 26 68 79 55 2 -1 10 -0.5 1 1 -1 -1 7 13 -1 -1 31.2 
16802 202 9-14 s 0 21 -1 160 87 560 J.J 17 37 24 92 11 2 2 --0.5 -1 4 -1 -1 -1 24 -1 J 30. 1 
16803 202 14-19 s 0 21 -1 140 81 430 3.2 15 34 23 85 9 1 2 -0.5 -1 4 -1 -1 1 17 -1 J 48.5 
16804 202 19-23 s 0 21 -1 140 87 490 3.1 16 36 24 88 9 -1 2 -0.5 -1 J -1 -1 -1 16 -1 J 63.8 
16808 202 38-42.5 s 0 21 -1 120 77 480 3.0 15 32 20 80 13 -1 2 --0.5 5 -1 -1 -1 15 -1 J 53.9 
16809 202 42.5-47.5 s 0 21 -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 
16811 202 50.5-55.5 s 0 21 51 140 98 560 3.5 19 41 28 91 5 -1 2 --0.5 -1 5 -1 -1 1 18 -1 J 65.J 
16813 202 60.5-66 s 0 21 1 88 86 500 3.3 17 36 24 72 5 -1 2 --0.5 -1 1 -1 -1 -1 15 -1 2 35.9 
16814 202 66-70 s 0 21 -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 
16815 202 70-73 s 0 11 2 53 72 360 2.0 13 1?4 13 36 ? -1 -1 --0.5 -1 2 -1 -1 1 11 -1 -1 49.0 
16816 202 73-76 s 0 11 2 64 98 360 2.0 13 24 13 36 J -1 5 --0,5 -1 2 -1 -1 J 17 -1 2 38.0 
16817 202 76-81 s 0 11 -1 60 120 410 2.8 16 33 25 52 2 -1 4 -0.5 -1 1 -1 -1 11 12 -1 -1 24.5 
16817A 202 76-81 s 0 11 0 0 98 0 o.o 0 0 0 52 2 1 5 -0.5 -1 1 -1 0 10 0 0 0 o.o 
16818 202 81-86 s 0 11 -1 51 80 370 2,3 14 26 17 35 1 -1 1 --0. 5 -1 1 -1 -1 7 12 -1 -1 23.0 
16819 202 86-91 s 0 11 -1 52 73 350 2.2 13 24 16 37 1 -1 -1 -0,5 -1 1 -1 -1 5 10 -1 -1 21.8 
16820 202 91-94 s 0 11 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 
16821 202 94-99 s 0 11 -1 43 62 290 1, 8 12 19 11 33 1 2 -1 -0.5 -1 l -1 -1 5 16 -1 -1 21.8 
16822 202 99-104 s 0 11 28 46 58 JOO 1.8 11 19 10 JO 1 -1 2 -0.5 -1 -1 -1 -1 3 18 -1 -1 52.J 
16822R 202 99-104 s 0 11 0 0 48 0 o.o 0 0 0 31 1 1 2 -0.5 -1 -1 -1 0 3 0 0 0 o.o 
16823 202 104-109 s 0 11 -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 
16824 202 109-114 s 0 11 1 49 58 320 1. 8 11 19 12 33 l -1 2 --0. 5 -1 -1 -1 -1 J 13 -1 -1 73.8 

W 16825 
N 16826 

202 
202 

114-117 
117-122 

s 0 
s 0 

11 
11 

1 
1 

52 
64 

63 
150 

370 
410 

2.2 
2. 7 

13 
17 

19 
43 

12 
19 

35 
42 

1 
1 

-1 
-1 

2 -0.5 
3 -0.5 

1 
-1 

-1 
-1 

-1 
-1 

-1 
-1 

2 
2 

15 
12 

-1 
-1 

-1 
-1 

66.9 
26.5 

..... 16827 212 25-30 s 0 27 -1 140 110 610 4.0 22 46 JO 87 5 1 2 -0.5 -1 1 -1 -1 -1 19 -1 2 32.0 
16829 212 55-60 s 0 27 -1 160 120 610 4. 3 24 50 34 110 7 2 J -0.5 1 l -1 -1 -1 17 -1 2 40.6 
16832 212 75-80 s 0 17 12 100 150 500 J.9 25 53 44 85 3 -1 2 -0.5 -1 1 -1 -1 -1 15 -1 l 49.2 
16833 212 80-85 s 0 11 -1 110 150 770 5,1 34 59 53 120 2 -1 2 -0.5 1 1 -1 -1 l 13 -1 l 29. 7 
16834 212 85-90 s 0 11 7 160 190 840 6.9 47 78 73 250 4 -1 5 --0, 5 1 J -1 -1 2 17 -1 4 91. 5 
16835 212 90-95 s 0 11 -1 150 200 700 5.5 36 69 75 200 2 -1 5 -0.5 1 2 -1 -1 2 15 -1 2 92.4 
16836 212 95-98 s 0 11 31 150 230 920 6,0 35 57 85 250 4 l 8 --0. 5 -1 2 -1 -1 1 12 -1 1 109,6 
16837 212 98-102 s 0 32 1 76 85 620 5.6 34 65 98 340 4 -1 13 -0. 5 1 2 -1 -1 2 8 -1 -1 41.J 
16838 212 102-107 s 0 32 2 39 43 130 2.9 14 18 26 69 1 -1 2 -0,5 -1 -1 -1 -1 1 4 -1 -1 33,9 
!£MO 208 20-25 s 0 14 15 110 170 650 4.6 35 78 90 70 11 -1 6 -0.5 -1 1 -1 -1 2 14 -1 -1 80.0 
1£MOR 208 20-25 s 0 14 0 0 160 0 0.0 0 0 0 80 8 -1 5 -0.5 1 -1 0 2 0 0 0 0.0 
16842 208 Jo-35 s 0 15 -1 110 140 520 5. 1 35 66 80 61 25 -1 4 -0,5 -1 -1 -1 1 21 -1 1 20.6 SIC-6Jlz25-J5 
16842R 208 Jo-35 s 0 15 0 0 130 0 o.o 0 0 0 67 14 1 3 -0.5 -1 1 -1 0 1 0 0 0 0.0 
1~ 208 45-50 s 0 15 13 82 130 540 3.6 24 46 33 46 5 -1 2 -0,5 1 -1 -1 -1 -1 12 -1 -1 18.1 SIC-63)=40-50 
16846 208 55-60 s 0 15 8 89 140 630 4. 1 28 51 37 53 5 -1 2 -0.5 -1 -1 -1 -1 -1 14 -1 1 16,4 SIC-63)=50-60 
16848 208 70-75 s 0 15 -1 63 91 450 2.7 18 34 23 36 9 -1 2 -0.5 -1 -1 -1 -1 -1 9 -1 -1 42. 5 SIC-631"'65-75 
16850 208 80-85 s 0 10 1 60 90 400 2,5 17 31 21 37 3 -1 2 -0.5 1 -1 -1 -1 -1 11 -1 -1 47.0 SIC-6J)c75-85 
16852 208 90-95 s 0 15 -1 73 100 440 3.0 20 41 28 42 J -1 2 -0.5 -1 -1 -1 -1 -1 10 -1 -1 48, 6 SI C-631=85-95 
16853 208 98-103 s 0 11 1 76 120 450 3.1 19 36 29 51 3 -1 6 --0.5 -1 1 -1 -1 2 12 -1 -1 67.6 
16855 204 18-23 s 0 21 1 120 92 590 J.4 18 36 26 84 9 1 4 -0.5 -1 1 -1 -1 -1 15 -1 J 39.5 SIC-631•13-23 
16856 204 23-27.5 s 0 21 -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 

·16858 204 38-43 5 0 27 -1 140 110 660 4.0 23 46 32 95 7 -1 4 --0, S -1 1 -1 -1 -1 14 -1 J 18.8 SIC-6Jl=l3-43 
16860 204 58-63 s 0 27 1 89 97 590 3.5 20 39 24 68 3 2 3 -0.5 -1 -1 -1 -1 -1 14 -1 2 19,6 SIC-63)"'53-63 
16862 204 70-75 s 0 21 -1 81 100 560 3.5 20 36 24 65 J -1 J --0. 5 -1 -1 -1 -1 -1 14 -1 2 18,6 SIC-631"'65-75 
16863 204 75-79 s 0 21 2 73 100 580 3.7 21 38 25 68 3 1 3 -0.5 -1 -1 -1 -1 -1 15 -1 2 54.7 
16864 204 80-85 s 0 11 -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 
16865 204 85-90 s 0 11 2 62 170 600 3.7 24 57 33 62 2 -1 2 --0.5 -1 -1 -1 -1 -1 14 -1 1 61. 2 
16866 204 90-94 s 0 11 1 96 190 530 3.4 25 58 32 65 12 2 J --0.5 -1 2 -1 -1 J 12 -1 -1 59.1 
16868 211 20-25 s 0 26 -1 66 93 350 2.3 15 30 19 48 2 2 3 -0.5 -1 1 -1 -1 -1 15 -1 -1 70.6 
16869 211 25-30 s 0 15 1 67 100 380 2,5 16 32 21 46 1 -1 2 --0.5 -1 1 -1 -1 -1 14 -1 -1 156.0 
16871 211 36-40 s 0 11 2 76 98 410 2.7 20 36 25 69 -1 -1 3 -0.5 -1 1 -1 -1 1 18 -1 -1 82.9 
16872 211 40-45 s 0 11 1 68 99 430 2,9 21 38 32 100 1 -1 3 --0,5 -1 1 -1 -1 3 20 -1 1 58,4 
16873 211 45-50 s 0 11 -2 92 150 490 3.8 28 61 79 580 4 -1 10 -0.5 -1 2 -1 -1 8 21 -1 1 26.4 
1687311 211 45-50 s 0 11 0 0 120 0 o.o 0 0 0 540 4 -1 9 --0.5 -1 2 -1 0 8 0 0 0 o.o 
16874 211 50-55 s D 11 1 110 190 500 4, 1 28 67 64 320 4 1 12 --0.5 1 2 -1 -1 7 14 -1 -1 26. 7 
16874A 211 50-55 s 0 11 0 0 150 0 o.o 0 0 0 320 4 1 10 --0.5 -1 2 -1 0 5 0 0 0 o.o 
1687' 209 30-3:S s D 27 -1 99 100 540 3.2 20 38 24 70 J -1 J --0,5 -1 1 -1 -1 -1 17 -1 2 65,7 
16876 209 35-39.5 s D 27 3 120 120 ~ 3,9 24 50 32 96 4 l 4 --0.5 1 1 -1 -1 -1 22 -1 2 29.8 
168n 209 4~ 8 D 15 -1 58 97 360 2.3 17 31 21 45 2 1 2 --0.5 1 -1 -1 -1 -1 20 -1 1 114.6 
16879 209 S5-60 8 D 1:S -1 61 110 390 2. 7 19 39 28 50 2 -1 1 --0.5 1 1 -1 -1 -1 15 -1 1 54.9 
16880 209 6H5 8 D 13 1 67 110 400 2.8 19 38 29 52 2 -1 1 --0. 5 1 1 -1 -1 -1 19 -1 1 41.0 
16881 209 70-7' 8 D 13 -1 59 110 420 2. 7 19 39 26 48 ·2 -1 1 --0.5 1 1 -1 -1 -1 20 -1 2 37.2 
16883 209 8H5 8 D 13 1 71 120 420. 3.0 23 43 JO 55 -1 -1 1 -o.s -1 .-1 -1 1 18 -1 -1 53.6 
16884 209 8HO s D 13 -1 71 120 510 J. 0 21 39 26 46 1 -1 -1 --0. S -1 1 -1 -1 -1 18 -1 1 131, 6 
16815 209 ~ 8 D 13 -1 67 120 480 2.9 22 39 25 48 1 -1 l --0, 5 -1 1 -1 -1 -1 16 -1 -1 157,J 
16886 209 ·95-100 s D 13 -1 74 120 530 J. 1 24 39 26 ~ 1 -1 2 --0.5 1 1 -1 -1 J 18 -1 1 104.0 
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16887 209 100-105 S 0 11 -1 82 130 550 3.5 26 46 37 62 1 -1 1 -0.5 1 -1 -1 -1 9 20 -1 1 86.5 
16887R 209 100-105 S O 11 0 0 100 0 o.o 0 0 0 60 2 -1 2 -0,5 -1 1 -1 0 9 0 0 0 o.o 
16895 108 56-61 S L 21 -1 150 98 630 4, 1 25 49 30 99 9 -1 4 -0.5 1 2 -1 -1 1 21 -1 4 18,2 SIC-63)-=51-61 
16897 108 66-71 S L 21 1 160 98 640 o. 0 23 44 28 92 9 1 4 -0.5 16 2 -1 -1 1 16 -1 3 14,2 SIC-631=61-71 
16897R 108 66-71 S L 21 0 0 68 0 0.0 0 0 088 7 1 3 -0.5 1 2 -1 0 1 0 0 0 o.o 
16898 108 71-76 S L 21 -1 170 98 630 4.2 23 46 29 98 10 2 4 -0.5 1 2 -1 -1 1 18 -1 3 20.5 
16899 108 76-81 S L 24 1 160 98 620 3. 9 23 45 28 96 10 2 4 -0.5 1 2 -1 -1 1 20 -1 3 24.9 
16900 108 84-89 S L 21 -1 180 100 670 4.3 25 48 31 110 11 3 4 -0.5 1 2 -1 -1 1 17 -1 3 37.8 
16901 108 96-100.5 S L H -1 91 120 570 3.9 27 52 35 60 3 -1 2 -0.5 -1 -1 -1 -1 1 11 -1 -1 32. 1 
16902 108 100.5--106 S L 11 -1 86 120 620 3. 7 25 47 28 55 2 -1 2 -0,5 -1 1 -1 -1 -1 17 -1 -1 27.4 
16903 108 106-111 S L 11 -1 92 120 610 3.8 25 48 31 54 2 -1 2 -0.5 -1 1 -1 -1 -1 13 -1 1 34.5 
16904 108 111-116 S L 11 -1 83 120 620 3. 6 25 45 29 47 2 -1 2 -0.5 -1 1 -1 -1 2 15 -1 1 32.3 
16905 108 116-121 S L 11 -1 84 130 710 4.4 26 46 31 63 2 -1 3 -0.5 1 -1 -1 -1 3 24 -1 4 58. 8 
16906 108 121-126 S L 11 -1 87 120 640 3.7 26 47 31 57 3 -1 2 -0.5 -1 -1 -1 3 14 -1 -1 48.4 
16907 108 126-131.5 S L 13 -1 110 170 740 0.5 34 75 63 85 3 -1 4 -0.5 1 1 -1 -1 6 17 -1 1 28.1 
16910 103 75-80 S L 21 -1 130 91 610 3. 7 21 39 24 80 25 -1 3 -0.5 16 1 -1 -1 -1 18 -1 3 45.3 SIC-631•70-80 
16910R 103 75--80 S L 21 0 0 58 0 0.0 0 0 0 74 6 -1 3 -0,5 1 2 2 0 -1 0 0 0 o.o 
16911 103 80-85 S L 21 -1 140 92 550 3. 6 20 39 23 82 5 -1 4 -o. 5 1 2 1 -1 1 18 -1 3 37.5 
16912 103 85-91 S L 21 -1 150 94 570 3. 8 21 41 26 90 11 -1 4 -0.5 1 2 -1 -1 1 19 -1 4 44,4 
16913 103 100-105 S L 27 -1 190 120 640 1. 6 26 52 33 120 12 1 4 -o. 5 1 2 -1 -1 1 22 -1 4 60.2 
16914 103 105--110 S L 27 1 160 120 700 4.5 26 52 33 110 8 -1 3 -o. 5 2 -1 -1 1 22 -1 4 52. 1 
16915 103 118-119,5 S L 26 1 n 120 530 3.3 21 38 22 56 5 -1 2 -0.5 -1 1 -1 -1 -1 15 -1 -1 91.2 
16916 103 119.5-122 S L 11 -1 74 100 530 3.3 23 34 20 49 5 -1 2 -0.5 -1 -1 -1 -1 6 11 -1 2 n.2 
16918 206 25--30 S O 26 -1 99 110 650 3. 9 25 46 28 77 5 -1 2 -0,5 -1 1 -1 -1 4 21 -1 2 22, 9 
16919 206 32.5--37 S O 21 -1 97 100 600 3. 7 22 42 27 74 5 -1 2 -0.5 -1 -1 -1 -1 -1 18 -1 2 27.7 
16921 206 60-65 S O 27 -1 98 110 580 3. 7 22 42 25 71 S -1 2 -o.s -1 1 -1 -1 -1 18 -1 2 49.0 
16923 206 80-82.5 S O 21 2 95 110 570 3.6 22 46 28 72 3 -1 2 -0. 5 1 -1 -1 -1 -1 21 -1 2 27.0 SIC-63]•75--82.5 
16924 206 85-90 S O 27 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 
16925 206 90-95 S O 27 1 150 140 600 4. 0 24 49 33 89 9 -1 2 -0.5 -1 1 -1 -1 -1 21 -1 2 31, 7 
16927 206 101.5--107.5 S O 15 -1 58 95 290 2.2 17 31 26 33 5 -1 2 -0.5 -1 -1 -1 -1 -1 10 -1 -1 53. 5 
16929 101 15-20 S L 21 -2 120 89 560 3. 5 20 39 25 77 7 -1 3 -0.5 -1 1 -1 -1 -1 20 -1 3 36.5 
16931 101 ;()--45 S L 21 1 120 83 580 3. 2 19 34 22 86 9 -1 3 -0,5 -1 1 -1 -1 -1 17 -1 3 88.5 
16935 101 70-75 S L 21 1 110 76 590 3.2 18 33 21 77 9 2 3 -0.5 -1 1 -1 -1 -1 16 -1 3 25.4 SI[-63]=65-7S 
16940 101 95--97. 5 S L 21 -1 130 82 650 3. 4 20 37 24 87 9 1 4 -0.5 -1 1 -1 -1 1 17 -1 4 42.6 
16941 101 97.5--102,5 S L 21 1 130 80 660 3.5 20 37 24 88 9 -1 4 -0.5 -1 -1 -1 -1 16 -1 3 31. 4 
169;2 101 102. 5--107. 5 S L 21 -1 130 83 650 3. 5 21 35 23 88 9 2 4 -0.5 -1 1 -1 -1 1 19 -1 3 38.7 
16g;; 101 112.5--117.5 S L 27 -1 120 120 590 3.6 23 42 25 79 5 -1 2 -0.5 -1 1 -1 -1 -1 19 -1 2 24.2 SIC-63]=107.5--117,5 
16945 101 117.5--123 S L 25 -1 92 110 500 3.3 23 37 25 54 5 -1 2 -0.5 -1 -1 -1 -1 -1 15 -1 -1 26.5 
16946 101 123-126 S L 21 -1 120 150 640 4.4 28 57 38 83 4 -1 3 -0.5 -1 1 -1 -1 2 19 -1 2 75,4 AF OVERLAPS RAINY 
16947 106 14,5--19.5 S L 24 -2 73 68 940 2.8 15 25 21 79 7 -1 3 -0.5 -1 -1 -1 -1 1 21 -1 3 24,4 
16949 106 3540 S L 21 1 150 96 640 3.9 23 42 2 93 5 -1 4 -0.5 -1 2 -1 -1 1 21 -1 4 25. 1 SIC-63]=30-40 
16952 106 50--55 S L 21 -1 160 97 610 3.9 23 44 2 94 10 -1 5 -0.5 -1 2 1 -1 1 21 -1 4 29.6 SIC-63]=45-55 

1695; 106 60-65 S L 21 -1 160 96 560 3.6 21 40 26 93 9 -1 5 -0.5 -1 2 -1 -1 1 21 -1 4 36,3 SI[-63]=55-65 
16955 106 65--70 S L 21 1 170 93 580 3.6 22 43 27 88 7 -1 4 --0. 5 1 2 -1 -1 1 21 -1 4 88.1 

W 16957 106 75--n S L 21 -1 160 91 530 3. 5 21 40 25 92 9 -1 4 -0. 5 1 2 -1 -1 1 22 -1 4 55.1 SIC-631=70-n 
N 16958 106 n-82 S L 21 2 120 n 540 3.o 18 35 21 77 5 -1 3 -0,5 -1 2 -1 -1 1 19 -1 4 26.2 
CD 16960 106 90-95 S L 27 -1 150 120 590 4. 3 26 53 34 110 7 -1 3 -0.5 1 2 -1 -1 1 22 -1 3 22,0 SIC-63]=85-95 

16961 106 98.5--102 S L 11 4 81 110 500 3.2 22 39 23 48 4 -1 2 -0.5 -1 1 -1 -1 1 12 -1 -1 24.4 
16962 106 102-107 S L 11 1 80 120 410 2. 9 21 37 21 44 3 -1 2 -0.5 -1 1 -1 -1 5 11 -1 -1 56.4 
16965 109 20-24 S L 21 -1 160 92 610 3. 9 22 46 29 98 10 -1 5 -0.5 2 1 -1 16 -1 3 29.1 
16966 109 25--30 S L 21 -1 150 93 560 3.5 21 42 27 97 7 -1 5 -0.5 1 2 1 -1 1 16 -1 3 23.9 
16967 109 30-35 S L 21 -1 160 93 570 3.8 22 43 26 96 10 -1 4 -0.5 1 2 1 -1 1 15 -1 3 25. 1 
16968 109 35--W S L 21 -1 110 75 510 2.9 18 39 20 74 5 1 3 -0.5 -1 2 -1 -1 -1 15 -1 3 45.7 
16969 109 ;()--45 S L 21 -1 180 92 580 3. 8 22 45 28 99 9 1 4 -0.5 1 2 1 -1 1 15 -1 3 30.9 
16973 107 45--;B.5 S L 21 -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 SH -63] =40-48. 5 
16975 107 65--70 S L 14 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 
169n 101 75--80 S L 14 3 170 110 600 4.1 24 48 32 100 7 -1 4 -0.5 2 -1 1 19 -1 3 22. 8 SH-631=70-80 
16979 107 84-89 S L 14 -3 120 120 570 3.8 22 47 47 280 9 1 8 -0.5 2 -1 2 23 -1 3 10,0 SIC-63]=80-89 
16980 107 90-95 S L H -7 88 110 530 3.8 24 46 43 240 5 -1 5 -0.5 1 -1 -1 2 16 -1 -1 6.8 
16981 107 95--100 S L 14 1100 100 140 590 4. 5 30 S6 41 95 4 -1 4 -0.5 1 2 -1 -1 3 18 -1 -1 25.4 
16983 107 105-110 S L 14 8 100 140 670 4.5 29 53 39 110 4 -1 5 -0.5 -1 1 -1 -1 2 22 -1 -1 3.8 SIC-63]=100-110 
16985 107 115--120 S L 14 -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 SIC-63]=110-120 
16987 107 125-127 S L 15 15 140 180 800 5.7 38 54 39 110 7 -I 5 -0.5 -1 2 -1 -1 2 19 -1 2 55.0 SIC-63)=120-127 
16988 107 127-132 S L 15 -10 120 150 690 4. 7 32 45 31 120 4 -1 4 -0,5 -1 2 -1 -1 2 16 -1 -1 32.2 
16989 107 132-137 S L 14 150 100 120 650 4.4 29 41 32 96 4 -1 4 -0.5 -1 2 -1 -1 2 16 -1 -1 64,0 
16990 107 137-142 S L 15 -2 100 120 690 4.3 29 45 28 66 3 -1 3 -0.5 -1 -1 -1 2 16 -1 -1 17.1 
16992 110 15-20 S L 21 -1 160 100 520 3. 7 21 43 26 93 9 1 4 -0. 5 1 2 1 -1 1 22 -1 4 51.0 
16994 110 25-27. 5 S L 21 -1 150 97 520 3.5 21 41 26 92 9 -1 4 -0,5 1 2 1 -1 2 23 -1 4 29.5 SIC-63]=20-27.5 
16995 110 27.5--32,5 S L 21 -1 140 86 640 4.1 24 45 28 93 9 -1 4 -0.5 -1 2 1 -1 1 21 -1 4 21.1 
16996 110 32.5-37.5 S L 27 -1 100 82 590 3.5 21 39 24 80 5 -1 4 -0.5 -1 2 1 -1 1 20 -1 4 25.3 
16997 110 37,5--42 S L 17 -1 110 110 550 4.1 25 SO 36 87 4 -1 3 -0.5 -1 2 1 -1 1 24 -1 3 36.5 
16998 110 42-47 S L 11 4 95 80 480 3.5 22 37 27 75 4 -1 3 -0.5 I 2 1 -1 2 22 -1 2 70.4 
16998 110 42-47 S L 11 4 95 80 480 3.5 22 37 27 75 4 -1 3 -0. 5 1 2 1 -1 2 22 -1 2 70.4 
16999 110 47-52 S L 11 7 110 110 600 4.3 26 47 47 140 3 2 4 -0.5 -1 2 -1 3 22 -1 4 52.0 
17000 105 10,5--15 S L 24 6 90 98 540 3.5 21 39 29 71 4 -1 4 -0.5 -1 2 1 -1 5 21 -1 2 45.2 
17001 105 15--18 S L 21 -1 130 88 550 3.3 19 40 27 120 5 -1 4 -0.5 1 2 1 -1 3 22 -1 3 48.4 
17003 105 25--30 S L 14 -1 75 95 300 3.1 21 30 20 65 2 -1 3 -0.5 -1 2 -1 -1 2 18 -1 1 24. 0 SIC-63]=20-30 
17005 105 35-41 S L 14 -1 90 120 370 4.0 25 45 43 170 4 -1 6 -0.5 2 1 -1 3 26 -1 1 13.4 SI[-63]=30-41 
17006 105 41--46 S L 14 -1 100 130 520 4.8 37 65 76 550 5 -1 9 -0.5 -1 2 -1 -1 3 26 -1 2 31. 5 
17006R 105 41-46 S L 14 0 0 120 0 o.o 0 0 0 560 7 2 9 -0.5 -1 1 -1 0 2 0 0 0 o.o 
17007 105 46-51 S L 14 -1 63 81 440 2.4 17 27 15 31 2 -1 -1 -0,5 -1 -1 -1 -1 -1 11 -1 -1 51.6 
17008 105 51-56 S L 14 -1 64 84 450 2.5 17 27 15 32 2 -1 2 -0.5 -1 -1 -1 1 12 -1 -1 48.9 
17009 105 S5 S L 18 -1 78 130 470 3.3 22 40 44 270 4 -1 12 -0.5 2 -1 -1 3 15 -1 -1 38. 9 SLIFF MAT' L 
17009R 105 55 S L 18 0 0 110 0 o.o 0 0 0 290 5 1 9 -0.5 1 1 -1 0 2 0 0 0 0.0 
17010 105 S5 S L 18 -1 75 220 520 4. 1 23 53 53 92 4 30 -0.5 -1 2 -1 -1 3 19 -1 -1 39. 9 SL.lFF MAT' L 
17010R 105 55 S L 18 0 0 190 0 o.o 0 0 0 110 5 -1 22 -0. 5 1 2 -1 0 3 0 0 0 0.0 
17013 210 18-23 S O 25 1 73 87 550 2.8 18 31 19 SO 2 -1 3 -0.5 -1 2 -1 -1 -1 17 -1 2 69.5 
17014 210 23-25 S O 17 -1 72 98 410 2.7 18 35 22 54 3 -1 2 -0.5 -1 2 -1 -1 -1 21 -1 2 69.5 
17015 210 25--30 S O 10 -1 58 110 390 2.4 18 40 27 42 -2 -1 2 -0.5 -1 1 -1 -1 -1 18 -1 -1 25.9 
17016 210 30-35 S O 13 -1 52 120 400 2.3 20 43 28 42 3 -1 2 -0.5 -1 1 -1 -1 -1 20 -1 -1 67.2 
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17017 210 35-40 s 0 15 -1 44 110 430 2. 4 22 42 29 43 2 -1 2 -0.5 -1 -1 -1 -1 1 17 -1 -1 45.0 
17018 210 40-45 s 0 13 -1 45 110 400 2.2 20 40 27 38 1 -1 1 -0.5 -1 -1 -1 -l -1 23 -1 1 55.6 
17019 210 45-48 s 0 13 -1 56 120 400 2.J 21 44 29 32 1 -1 1 -0.5 -1 -1 -1 -1 -1 16 -1 -1 84.0 
17021 207 14-19 s 0 27 J 170 130 620 4.2 26 53 33 100 7 -1 2 -0.5 -1 2 -1 -1 1 24 -1 J 51,6 
17(123 207 35-40 s 0 27 1 190 140 730 4.6 JO 59 38 110 5 -1 2 -0.5 -1 1 -1 -1 -1 21 -1 J 42.5 
178'!5 207 55-60 s 0 27 -1 180 130 590 4.2 24 50 JJ 100 5 -1 2 -0.5 -1 1 -1 -1 1 19 '-1 J 38.4 
17026 207 75-81.5 s 0 17 -1 100 130 400 J.1 20 43 35 64 2 -1 1 -0.5 1 1 -1 -1 -1 16 -1 1 J(J. 8 
17028 207 86. 5-91. 5 s 0 10 -1 97 110 460 J.1 21 40 34 61 2 -1 1 -0.5 -1 1 -1 -1 -1 15 -1 1 27.7 
17029 207 91.5-93.5 s 0 11 -1 110 110 600 4. 1 27 51 45 76 3 -1 1 -0.5 -1 2 -1 -1 -1 16 -1 1 86.J 
17030 207 93.5-97.5 s 0 10 1 120 130 690 4.5 JO 49 56 82 1 -1 2 -0.5 -1 2 -1 -1 1 17 -1 1 42.0 
17031 207 97.5-102 s 0 11 1 150 120 760 5,4 36 64 54 130 1 -1 J -0,5 -1 2 -1 -1 6 18 -1 2 69.4 
17032 207 102-107 s 0 11 1 170 140 890 6.6 43 75 79 150 1 -1 4 -0.5 1 2 -1 -1 2 20 1 2 47.1 
17033 207 107-108 s 0 13 -1 160 180 1000 7.0 47 86 90 160 1 J 6 -0.5 1 2 -1 -1 2 21 -1 2 94.8 
17035 102 25-30 s L 21 0 0 51 0 o.o 0 0 0 69 6 1 2 -0,5 1 1 -1 0 -1 0 0 0 14.9 SIC-63]'"20-30 
17035R 102 25-30 s L 21 -1 120 74 500 J.2 17 32 20 74 5 -1 J -0.5 -1 2 -1 -1 -1 13 -1 2 o.o 
17037 102 45-50 s L 21 -1 120 81 560 J.3 19 35 21 83 7 -1 J -0.5 -1 1 -1 -1 -1 15 -1 J 23.1 SIC-63]"40-50 
17041 102 85-90 s L 21 -1 120 79 590 J.J 19 35 22 82 7 -1 J -0.5 -1 2 -1 -1 -1 15 -1 J 18.5 SIC-63]~90 
17043 102 110-115 s L 21 -1 120 82 560 J. 1 18 JJ 20 79 6 -1 J -0.5 -1 1 -1 -1 -1 15 -1 J 14.0 SIC-63]•105-115 
17048 102 135-140 s L 21 -1 130 87 630 3.5 eo 37 e3 79 7 1 3 -0.5 -1 '.l.. -1 -1 -1 19 -1 3 40.9 
17049 102 140-145 s L 21 -1 140 84 640 J.7 20 38 24 87 8 -1 J -0.5 -1 1 -1 -1 -1 16 -1 J 36.1 
17050 102 145-150 s L 21 2 130 82 660 J.6 21 J(J es 87 6 -1 J -0.5 -1 2 -1 -1 -1 19 -1 J 64.0 
17051 102 150-155 s L 21 1 140 89 660 3. 7 21 40 25 92 6 -1 J -0.5 -1 2 -1 -1 -1 15 -1 J 59.4 
17052 102 155-157 s L 21 -1 140 90 640 J.7 21 41 26 89 6 -1 J -0,5 -1 2 -1 -1 1 25 -1 J 55,4 
17053 102 160-165 s L 11 15 71 89 520 J.4 21 33 18 51 J -1 2 -0.5 -1 1 -1 -1 8 15 -1 1 44.9 
17054 102 165-170 s L 14 12 65 69 440 2.6 16 23 9 34 2 -1 1 -0.5 -1 1 -1 -1 2 14 -1 1 33.8 
17055 102 170-175 s L 14 6 65 67 390 2.4 15 22 12 JO 2 -1 1 -0.5 -l -1 -1 -1 2 11 -1 -1 51,6 
17056 102 175-178,5 s L 10 6 67 61 400 2.6 16 25 11 JJ 2 -1 1 -0.5 -1 -1 -1 -1 2 12 -1 -1 58.J 
17057 102 178.5-183 s L 14 -1 72 79 410 2.7 17 25 12 38 2 -1 1 -0.5 -1 1 -1 -1 2 11 -1 1 53.8 
17059 104 15-20 s L 21 1 150 78 580 J.4 20 38 23 83 5 -1 4 -0,5 -1 2 1 -1 1 16 -1 J 34.8 
17060 104 20-25 s L 21 1 120 76 540 J.J 18 35 20 73 5 -1 4 -0.5 -1 2 1 -1 1 14 -1 J 22.5 
17062 104 30.5-34 s L 27 1 130 110 620 J.6 22 44 26 91 4 -1 5 -0.5 1 J 5 -1 1 18 -1 J 20, 9 SIC-63]=25. 5-34 
17062R 104 30.5-34 s L 27 0 0 83 0 o.o 0 0 0 85 5 -1 2 -0.5 1 1 -1 0 -1 0 0 0 0.0 
17064 104 45-50 s L 21 -1 160 90 650 J.8 21 42 27 90 7 -1 5 -0.5 -1 J 1 -1 1 19 -1 4 23,7 SIC""'3la40-50 
17066 104 55-60 s L 21 -1 170 96 610 J.8 22 47 27 100 7 -1 5 -0.5 -1 J 1 -1 2 18 -1 J 25.5 
17067 104 60-65 s L 21 1 170 89 630 J.9 22 45 28 100 7 1 5 -0.5 1 J -1 -1 -1 J -1 -1 28.8 
17068 104 65-69 s L 21 2 150 88 660 4,0 23 45 28 98 7 -1 5 -0.5 1 J 2 -1 1 19 -1 J 32.4 
17069 104 69.5-73 s L 21 -1 140 69 640 J,8 21 43 27 95 5 -1 6 ---0. 5 1 J 2 -1 1 17 -1 J 50.J 
17069R 104 69.5-73 s L 21 0 0 73 0 o.o 0 0 0 92 7 1 J -0.5 1 1 -1 0 1 0 0 0 o.o 
17070 104 73-n.5 s L 21 2 140 88 630 J.8 21 44 27 110 6 -1 6 -0.5 1 J J -1 2 16 -1 J 35.4 
17071 104 n.5-81 s L 27 1 120 100 590 J.7 21 46 26 88 4 -1 6 -0.5 -1 J 1 -1 1 18 -1 J 53.9 
17072 104 81-M s L 10 1 98 92 530 J.4 20 39 21 69 J -1 5 -0.5 1 2 1 -1 2 17 -1 J 69.8 
17073 104 84-89 s L 15 2 87 97 470 3,2 20 36 20 60 J -1 5 -0.5 1 2 1 -1 5 18 -1 J 27.4 
18762 10501 62-71 A L 13 122 126 61 675 4.03 15 41 39 93 -5 -5 J -0.5 -1 35 -5 -10 -10 19 -2 -10 5.9 

~ 18764 10501 71-76 A L 11 15 104 63 643 J.47 19 43 43 53 -5 -5 5 -0.5 -1 -10 7 -10 91 26 J -10 14,5 
co 18765 10501 76-81 A L 11 5 113 65 621 J.07 15 31 27 JJ 9 -5 J -0.5 -1 -10 -5 -10 45 10 -2 -10 36.J 

18767 10704 92-97 A L 15 7 87 39 423 1. 91 9 17 19 29 9 -5 J -0.5 -1 199 -5 -10 -10 15 J -10 183.0 
18767R 10704 92-97 A L 15 6 70 34 464 1. 92 14 32 20 40 10 -5 2 -0.5 -1 -10 -5 -10 -10 18 J -10 0 
18767R 10704 92-97 A L 15 2 74 34 458 1,87 12 26 18 44 14 -5 2 -0.5 -1 -10 -5 -10 -10 14 J -10 0 
18767R 10704 92-97 A L 15 2 70 32 452 1,86 12 26 18 40 -5 -5 2 -0.5 -1 -10 -5 -10 -10 20 J -10 0 
18767R 10704 92-97 A L 15 2 68 38 454 2.16 12 40 18 38 12 -5 4 0.6 -1 -10 -5 -10 -10 18 J -10 0 
18767R 10704 92-97 A L 15 -1 70 38 454 1,87 12 26 18 42 22 -5 2 -0.5 -1 -10 -5 -10 -10 18 5 -10 0 
18767R 10704 92-97 A L 15 -1 70 34 456 1.87 12 24 18 38 20 -5 2 -0.5 -1 -10 -5 -10 -10 12 5 -10 0 
18767R 10704 92-97 A L 15 2 74 38 454 1,92 12 26 18 40 20 -5 2 -0.5 -1 -10 -5 -10 -10 10 3 -10 0 
18767R 10704 92-97 A L 15 1 70 34 450 1.87 12 JO 18 36 14 -5 2 -0.5 -1 -10 -5 -10 -10 8 5 -10 0 
18767R 10704 92-97 A L 15 -1 74 34 454 1,87 12 26 18 40 14 -5 2 -0.5 -1 -10 -5 -10 -10 10 J -10 0 
18768 10704 97-102 A L 13 1 9S 37 477 2.07 9 17 17 25 13 -5 J -0.5 -1 -10 5 -10 -10 17 5 -10 133. 7 
18769 10704 102-105 A L 15 4 98 41 545 2.37 11 23 21 31 11 -5 J -0.5 -1 -10 5 -10 -10 17 -2 -10 21.1 
18771 10704 105-106 A L 11 -1 125 51 629 J.OJ 17 31 JJ J(J 13 -5 J -0.5 -1 -10 -5 -10 47 17 5 -10 37.1 
18773 10401 117-122 A L 10 2 105 51 545 2. J(J 15 29 29 29 31 -5 5 -0.5 -1 15 13 -10 -10 JO 5 -10 32.5 
18774 10401 122-146 A L 14 -1 88 59 633 J.11 15 31 29 35 21 -5 7 -0.5 -1 -10 11 -10 -10 43 -2 -10 40.1 
18775 10401 146-151 A L 15 -1 105 51 619 J,27 15 JJ 29 39 25 -5 7 -0.5 -1 -10 11 -10 -10 J(J J -10 18.9 
18776 10401 151-157 A L 15 -1 95 53 511 2.39 13 25 15 25 13 -5 5 -0.5 -1 -10 7 -10 -10 JO 5 -10 56.3 
18m 10401 157-162 A L 13 -1 101 59 523 2.51 13 27 19 31 21 -5 7 -0.5 -1 -10 19 -10 -10 JO 9 -10 44.7 
18778 10401 162-167 A L 13 1 99 55 523 2.49 13 27 21 31 29 -5 7 -0.5 -1 -10 11 -10 -10 72 -2 -10 40.2 
18779 10401 167-172 A L 13 11 119 67 593 3.15 19 47 201 65 45 -5 7 -0,5 -1 -10 11 14 -10 57 3 -10 19.7 
18783 10401 172-177 A L 11 2 192 75 861 J.79 25 73 457 63 43 -5 9 -0.5 9 -10 15 -10 -10 72 -2 -10 15.7 
18784 10401 177-181 A L 11 4 174 97 841 4.07 33 89 119 89 23 -5 7 -0.5 4 -10 13 -10 -10 68 9 -10 13.0 
18788 10700 62-67 A L 14 2 142 65 785 4.37 19 47 63 69 29 -5 7 -0.5 J -10 9 -10 -10 61 9 -10 1.1 
18789 10700 67-72 A L 14 -10 118 63 973 6.29 17 45 65 99 es -5 13 -0.5 16 -10 7 10 41 59 -2 -10 1.2 
18790 10700 72-77 A L 14 -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 
18791 10700 77-87 A L 14 -1 101 69 1213 10.00 15 47 97 123 23 19 47 -0.5 53 -10 5 -10 -10 70 -2 -10 J.O 
18792 10700 87-92 A L 14 -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 
18793 10700 92-97 A L 14 -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 
18795 10700 103-108 A L 14 2 154 63 761 4.27 15 43 45 61 11 -5 9 -0,5 13 -10 -5 -10 33 21 -2 -10 4.4 
187$ 10700 108-113 A L 15 J(J 138 59 655 3,39 13 35 27 47 5 15 5 -0.5 -1 31 -5 -10 -10 15 -2 -10 11,9 
18797 10700 113-118 A L 15 -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 
18798 10700 118-123 A L 15 7 184 75 755 4.03 19 35 29 47 21 -5 5 -0.5 -1 -10 -5 -10 -10 JO -2 -10 18.7 
18799 10700 123-128 A L 15 105 193 91 905 4.99 23 43 37 53 25 -5 7 0.5 J -10 -5 -10 -10 26 -2 -10 7.3 
18802 10700 128-133 A L 10 42 169 73 747 J.67 17 37 35 49 19 -5 J -0,5 -1 -10 -5 12 -10 21 -2 -10 12.4 
18803 10700 133-138 A L 10 26 146 67 731 J.67 17 JJ 37 51 23 -5 5 -0.5 2 -10 -5 -10 -10 32 -2 -10 8.8 
18804 10700 138-143 A L 13 23 72 59 509 2.98 15 SJ 53 49 15 -5 5 -0.5 -1 -10 -5 -10 -10 -5 -2 -10 42.4 
18806 10602 52-62 A L 14 99 68 63 712 2.98 19 J(J 45 61 -5 -5 1 0,9 -1 -10 -5 -10 -10 35 11 -10 63. 7 
18807 10602 62-67 A L 11 41 71 69 662 3.14 17 37 37 59 7 -5 1 1.1 -1 -10 5 -10 -10 33 11 -10 22.4 
18808 10602 67-£8 A L 34 175 67 59 640 3.04 15 51 33 53 -5 -5 1 0.5 -10 -5 -10 J(J J(J 11 -10 31. 0 
18812 10303 115-118 A L 11 89 50 45 485 2.72 15 47 105 55 5 -5 5 o. 9 -1 -10 -5 -10 11 51 5 -10 6,7 
18814 10304 133-137 A L 11 154 76 57 642 J.02 17 35 31 59 7 -5 3 -0.5 -1 -10 -5 -10 -10 27 9 -10 3.5 
18816 10603 95-100 A L 11 82 71 63 565 J.14 17 49 57 61 -5 -5 J 0.5 -1 -10 -5 -10 -10 27 9 -10 8,7 
18818 10601 35-40 A L 11 8 81 65 610 2.98 17 45 35 63 -5 -5 J -0.5 -1 -10 -5 -10 -10 27 -2 -10 23.0 
18819 10601 40-45 A L 11 3 74 65 668 3.22 19 47 45 73 11 -5 1 0.7 -1 -10 5 -10 -10 33 11 -10 27.9 
18823 10503 0-5 A L 14 -1 76 59 598 J.28 17 45 29 57 13 -5 -1 -0.5 -1 -10 -5 -10 -10 21 5 -10 31. 7 
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18824 10503 S-10 A L 14 4 61 63 606 3.36 17 43 37 65 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 25 9 -10 27.4 
18825 10503 10-15 A L 14 -1 51 57 579 3.02 13 37 29 53 -5 -5 1 --0. 5 6 -10 -5 -10 -10 15 3 -10 20. 7 
18826 10503 15-20 A L 15 17 51 57 531 2.80 15 39 37 59 -5 -5 -1 -0.5 -1 -10 -5 -10 -10 7 -2 -10 20. 7 
18827 10503 20-25 A L 15 -1 54 63 598 3.04 15 35 31 59 -5 5 1 --0. 5 -1 -10 -5 -10 -10 25 11 -10 55.8 
18828 10503 25-30 A L 12 20 56 59 597 2.90 13 35 59 61 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 11 3 -10 19.2 
18829 10503 30-35 A L 12 3 48 55 575 3.34 17 47 53 73 -5 -5 5 --0.5 -1 -10 -5 -10 43 15 5 -10 14.1 
18830 10503 35-40 A L 12 -1 52 57 600 3.36 17 51 57 63 -5 -5 1 --0, 5 6 -10 -5 -10 23 13 -2 -10 17. 9 
18831 10503 40-45 A L 14 -1 68 75 728 3.99 19 53 57 -1 -5 -5 -1 --0.5 -1 -10 -5 -10 -10 7 11 -10 17.0 
18832 10503 45-50 A L 14 -1 64 65 734 3.46 19 63 59 63 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 11 -2 -10 11. 7 
18833 10503 50-55 A L 12 -1 70 73 1144 4.01 23 59 67 71 -5 -5 1 --0, 5 -1 -10 -5 -10 -10 7 3 -10 13.3 
18834 10503 55--60 A L 12 -1 61 63 762 3.48 17 45 53 55 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 17 3 -10 8.0 
18835 10503 60-65 A L 12 -1 72 69 660 3.54 17 43 41 53 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 17 5 -10 17.2 
18836 10503 65-70 A L 12 3 78 47 447 2.36 13 45 35 15 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 -5 3 -10 0.9 
18837 10503 70-72 A L 12 26 67 83 587 3. 76 23 61 77 71 -5 -5 3 --0. 5 -1 -10 -5 -10 -10 -5 -2 -10 10.0 
18839 10901 113-118 A L 15 3 56 55 600 2.72 13 33 45 47 -5 -5 -1 --0.5 -1 -10 -5 -10 -10 11 5 -10 98.6 
18842 10901 118-123 A L 15 10 51 47 557 2.54 11 31 43 45 -5 -5 -1 --0.5 -1 -10 -5 -10 -10 -5 3 -10 74.3 
18843 10901 123-128 A L 15 17 64 59 620 3.00 13 35 47 47 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 5 -2 -10 21. 9 
18844 10901 128-133 A L 13 15 52 51 551 2. 72 13 35 41 45 -5 -5 -1 --0.5 -1 -10 -5 -10 -10 5 -2 -10 27.7 
18845 10901 133-135 A L 13 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 
18846 10901 135-140 A L 34 -1 54 51 447 2.96 33 69 103 63 -5 -5 1 --0. 5 -1 -10 -5 -10 45 21 3 -10 59.2 
18849 11102 35-38 A L 11 7 40 31 384 1. 97 7 19 31 31 -5 -5 -1 --0. 5 -1 -10 -5 -10 15 7 5 -10 17.8 
18851 11006 39-4-4 A L 11 1 99 73 690 3. 76 15 59 45 67 -5 10 1 --0. 5 -1 -10 -5 -10 13 11 5 -10 8.0 
18852 11006 44-46 A L 11 -1 67 57 696 2.88 15 45 41 45 -5 -5 -1 --0. 5 -1 -10 -5 -10 -10 -5 -2 -10 31. 7 
18853 11006 46-51 A L 34 -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 
18854 10403 94-99 A L 11 3 69 45 632 2.76 17 53 31 53 -5 14 3 0.5 -1 -10 5 -10 63 39 -2 -10 41. 7 
18856 10202 102-107 A L 13 3 82 33 549 2.24 11 53 21 71 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 35 -2 -10 20.9 
18857 10202 107-112 A L 13 3 100 47 549 2.46 15 63 27 77 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 37 -2 -10 22.8 
18858 10202 112 A L 18 28 58 -1 569 2,62 13 57 21 51 -5 45 1 --0. 5 -1 -10 -5 -10 -10 105 -2 -10 17. 1 SL.lf'F MAT' L 
18859 10202 112-117 A L 13 4 52 43 455 2.12 9 47 17 41 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 27 -2 -10 15.7 
18861 10202 117-122 A L 10 8 62 43 539 2.56 13 63 27 61 -5 -5 1 --0. 5 -1 -10 -5 -10 -10 37 -2 -10 30.5 
18862 10202 122-127 A L 13 2 59 43 445 2.04 13 43 13 35 -5 8 1 0.5 -1 -10 -5 -10 -10 29 -2 -10 27.4 
18863 10202 127-132 A L 13 6 66 49 483 2.28 13 45 15 41 -5 -5 1 0.5 -1 -10 -5 -10 -10 29 5 -10 29.5 
18864 10202 132-137 A L 10 5 64 45 529 2.48 15 45 23 47 -5 -5 1 0.9 -1 -10 5 -10 -10 41 -2 -10 18. 9 
18865 10202 137-142 A L 15 2 63 61 539 2.58 15 47 21 47 -5 -5 1 0.9 -1 -10 15 -10 -10 49 -2 -10 27.5 
18866 10202 142-147 A L 15 2 61 61 571 2.62 17 47 21 49 -5 -5 1 2. 7 -1 -10 11 -10 -10 47 -2 -10 29.4 
18867 10202 147-152 A L 14 3 59 49 471 2.16 15 39 17 39 -5 -5 1 1. 5 -1 -10 7 -10 -10 41 5 -10 32.6 
18868 10202 152-157 A L 13 6 51 51 499 2.36 13 39 15 37 -5 -5 1 1.5 -1 -10 13 -10 -10 37 -2 -10 20.1 
18869 10202 157-162 A L 11 2 61 59 612 3.00 17 55 33 57 -5 -5 1 1. 5 -1 -10 9 -10 -10 43 7 -10 12.0 
18871 10102 123-128 A L 15 23 69 69 823 3.44 23 61 29 45 -5 -5 1 2.7 -1 -10 13 -10 -10 45 9 -10 26.2 
18872 10102 128-133 A L 13 2 75 63 694 3.10 25 67 43 41 -5 -5 1 2. 7 -1 -10 9 -10 -10 43 5 -10 16.2 
18873 10102 133-137.5 A L 13 6 71 63 720 3.04 21 67 35 47 -5 -5 1 1. 7 -1 -10 9 -10 -10 41 -2 -10 31.1 

W 18875 10105 145-155 A L 15 1 44 49 616 2.84 15 55 29 57 -5 14 3 0.9 -1 -10 11 13 -10 47 -2 -10 18.9 
W 18876 10105 155-162 A L 13 1 83 67 855 3. 99 23 81 39 77 -5 -5 5 2.3 -1 -10 15 -10 -10 57 3 -10 8.1 
0 18877 10105 162-167 A L 13 40 55 55 748 3.08 19 61 35 57 -5 -5 5 1. 7 -1 -10 7 -10 21 47 -2 -10 19.6 

18878 10105 167-172 A L 15 6 89 75 1002 3.92 29 75 39 51 -5 5 3 3.7 -1 -10 7 -10 13 49 7 19 20.5 
18879 10105 172-177 A L 13 7 95 80 1000 4.00 27 80 41 55 -5 -5 2 1.0 -1 -10 5 -10 10 45 5 -10 6.9 
18881 10105 177-190 A L 13 1 69 77 841 3.62 23 73 39 47 -5 -5 5 2.3 -1 -10 17 -10 51 47 5 -10 9.9 
18882 10202 162-167 A L 13 75 103 77 1496 9.09 23 87 51 59 -5 -5 9 1. 7 -1 -10 19 -10 352 53 -2 -10 5.2 



Appendix 9-9 A. List of all nonmag HMC sample assays, by drill hole. 

S. N. DH ON or AU NI~ SC CE CR NN FE co HI cu ZH AS SE BR RB ZR NO AG co SN SB TE cs BA LA SN EU TEI YB LU IR HF TA M F'B Bl TH IJ MT ZH2 AG2 

16933 101 S 21 10 • 1-1 0 -177 r.10 r.700 2"1.1 55 110 81 270 92 -10 0 0 0 19 .5 0 -10 3.9 0 0 3700 27::1 0 0 (I 0 0 -100 1410 B -10 21 -2 100 1r..-1 7.23 0 0 
16938 101 S 21 91 .1-1 0 S20 r.r.o f.900 23.2 51 130 97 290 88 -10 0 0 0 17 .s 0 -10 3.7 0 0 1000 331 0 0 (I 0 0 -100 lE,0 8 -10 11 -2 120 21.-1 12 .o 0 
16940 101 S 21 26 .11 0 157 r,30 f.900 23 53 120 80 270 88 -12 0 0 0 18 2 0 -10 3.1 0 0 1100 29!1 0 0 0 0 0 -100 lE,O r. -10 8 -2 100 20.li 9.1-1 0 0 
16941 101 S 21 1-10 .11 0 S22 760 7200 22.9 51 95 78 270 91 23 0 0 0 1r. .s 0 -10 3.7 0 0 1500 31i' 0 0 0 0 0 -100 1£.0 8 -10 33 -2 110 22 8.11 0 0 
16942 101 S 21 -22 • 1 0 S12 r.r.o r.soo 23.3 55 130 % 290 83 10 0 0 0 15 .s 0 -10 3.r. 0 0 sr.oo 310 0 0 0 0 0 -100 lE,O 8 -10 5 -2 110 21.,; 8.07 0 0 
16944 101 S 27 230 .0'3 0 727 r.10 7100 2e..1 83 1£.0 1s0 270 92 -10 0 0 0 15 1 0 -10 3.S 0 0 1r.oo 1oe. 0 0 0 0 0 -100 1"10 -1 -10 11 -2 110 21.8 2.57 0 0 
16945 101 S 25 -5 .28 0 1"110 390 10000 2E,."I lE.O 230 1r.o 170 100 -10 0 0 0 l.O .s 0 -10 1.8 0 0 700 851 0 0 0 0 0 -100 1.:0 9 -10 413 -2 200 51.3 19.3 0 0 
16946 101 S 21 -23 .12 0 510 180 15000 22.9 110 270 1"10 120 r.2 -10 0 0 0 8 .s 0 -10 -.s 0 0 -300 313 0 0 0 0 0 -100 39 -2 -10 1r. -2 92 20.·1 11.7 0 0 
17037 102 S 21 r.-1 .12 0 r.11 870 7200 2r..1 87 100 90 210 89 -1r. 0 0 0 13 .s 0 -10 3.1 0 0 1700 271 0 0 0 0 0 -100 2(10 7 -10 30 -2 150 20.9 13.9 0 0 
17043 102 S 21 1r.o .13 0 55-1 r.eo 7800 27 91 120 91 2-10 9S -11 0 0 0 1:1 .5 0 -10 3.3 0 0 3100 23i' 0 0 0 0 0 -100 lE,0 8 -10 17 -2 130 1£..3 18 0 0 
17049 102 S 21 3-1 .1-1 0 sr.o 71:,0 7300 2E,.-1 er. 110 100 310 92 -10 0 0 0 11 .s 0 -10 3.7 0 0 r.soo 2"1£, 0 0 (I 0 0 -100 l~iO 11 -10 19 -2 120 21.1 9."l"I 0 0 
17050 102 S 21 22 • 1·1 0 518 800 8900 29.5 90 130 120 270 110 -11 0 0 0 1r. .s 0 -10 1 0 0 8100 225 0 0 (I 0 0 -100 1"10 £, -10 17 -2 120 17.7 "1.25 0 0 
17051 102 S 21 37 .12 0 557 810 7100 31.S 91 130 100 Jr.o 100 -15 0 0 0 15 .s 0 -10 ... 9 0 0 5300 23£, 0 0 (I 0 0 -100 150 s -10 30 -2 120 18.'3 "1.38 0 0 
17053 102 S 11 r,7 -l 0 516 120 8800 23.5 1(10 1r.o r,3 120 10 -10 0 0 0 1 -.5 0 -10 -.s 0 0 -300 3SE1 0 0 0 0 0 -100 E,9 r. 210 30 -2 110 11.2 38.S 0 0 
17054 102 S 1"1 -23 .29 0 311 530 %00 23.3 72 110 Jr, 130 1r. -10 0 0 0 3 -.5 0 -10 -.s 0 0 -200 20(1 0 0 0 0 0 -100 85 8 -10 23 -2 r.o 13. 7 35.9 0 0 
17055 102 S 1"1 190 .2·1 0 307 170 9000 21.-1 E,1 110 32 110 13 -10 0 0 0 3 -.5 0 -10 -.s 0 0 -200 17£1 0 0 0 0 0 -100 71 7 -10 21 -2 S2 13.2 39.8 0 0 
17056 102 S 10 -2-1 .12 0 352 180 9500 21.S E,3 100 37 110 11 -10 0 0 0 3 -.s 0 -10 -.s 0 0 -200 1'3i' 0 0 0 0 0 -100 El? 7 -10 21 -2 58 12.,; 30.1 0 0 
17057 102 S 1"1 16 .:, 0 13-1 510 8300 21.3 E,7 110 12 110 17 -11 0 0 0 3 -.s 0 -10 -.2 0 0 -100 255 0 0 (I 0 0 -100 9S 8 -10 2r. -2 76 1"1. 1 35.7 0 0 
16912 103 S 21 110 • 1!5 0 852 r.10 f.300 25.-1 r.2 100 110 230 77 -10 0 0 0 13 .s 0 -10 1.9 0 0 1r.oo 11:,"I 0 0 (I 0 0 -100 2~10 10 10 3r, -2 190 35.1 5.or. 0 0 
16914 103 S 27 100 . 113 0 1111) 870 r.eoo 30 .. 2 1"10 150 270 300 230 -31 0 0 0 11 .s 0 200 10 0 0 17000 r.1'1 0 0 (I 0 0 -100 210 -9 -10 570 -2 ].£,0 13 .21 0 0 
16915 103 s 2r. 79 .21 0 310 280 11000 20."I 1410 220 1r.o 120 180 -10 0 0 0 r. -.s 0 -10 -.1 0 0 -300 l"ICI 0 0 (I 0 0 -100 E,O .. -10 1r. -2 32 11.1 7.28 0 0 
16916 103 S 11 730 .2-1 0 55-1 300 11000 21."I 1"10 230 180 1r.o 210 11 0 0 0 8 -.s 0 -10 -.1 0 0 500 JO~t 0 0 0 0 0 -100 71 3 -10 33 -2 r.s 1e..1; 8. 1r. 0 0 
17061 101 S 21 -2S .13 0 859 720 7200 29 80 130 120 280 97 -19 0 0 0 9 .s 0 -10 2.1 0 0 2100 16;1 0 0 (I 0 0 -100 210 11 30 E,O -2 200 28.7 2.83 0 0 
17066 101 S 21 15 . 1 0 S83 880 7300 27.8 99 120 91 310 97 -10 0 0 0 9 .s 0 -10 2.9 0 0 1500 2r.•1 0 0 (I 0 0 -100 110 £, -10 31 -2 130 1e..1; 11.6 0 0 
17068 101 S 21 r.o .0'3 0 "198 r.so 6r.oo 2El.2 99 110 110 280 100 -18 0 0 0 12 .s 0 -10 3.2 0 0 12000 22ti 0 0 (I 0 0 -100 120 .. -10 22 -2 110 15.1; 8."19 0 0 
17069 101 S 21 34100 .12 0 "190 520 r.soo 27.-1 BO 120 150 "100 3 -10 0 0 0 10 -.s 0 -10 "1.3 0 0 1600 26E, 0 0 0 0 0 -100 1::10 15 -10 55 -2 % 1£,.!5 2.71 0 0 
17070 101 S 21 -16 .013 0 290 310 5700 3"1.2 88 150 1"10 220 1"10 -10 0 0 0 11 2 0 -10 "1.S 0 0 sr.oo 16;1 0 0 (I 0 0 -100 .... 2 -10 50 -2 85 9.·1 7.73 0 0 
17071 101 S 27 -2-1 . 11; 0 528 360 10000 2S 1!10 200 110 110 ss 18 0 0 0 r. .s 0 -10 .7 0 0 1000 27ti 0 0 (I 0 0 -100 56 -3 -10 17 -2 9-1 1"1.:3 S.S8 0 0 
17072 101 S 10 1100 .2 0 558 290 11000 22.9 1410 220 100 120 "10 -10 0 0 0 1 .s 0 -10 .8 0 0 600 310 0 0 (I 0 0 -100 sr. -3 -10 21 -2 '37 15.;2 lS.1 0 0 
17073 101 S 15 180 .23 0 r,17 310 12000 2£,.1 170 230 97 110 81 -10 0 0 0 .. -.s 0 -10 .6 0 0 500 31!1 0 0 0 0 0 -100 E,8 7 -10 "10 -2 110 22. 7 10.8 0 0 
17003 105 S 1"1 1-1 .113 0 255 390 9300 lEt.3 "11 93 21 130 -2 -10 0 0 0 s -.s 0 -10 -.3 0 0 "100 l"IEI 0 0 0 0 0 -100 e.o 6 -10 11 -2 3•3 7.1 7"1.S 0 0 
170 05 105 S 1"1 26 • 113 0 lf.3 320 9S00 17. 1 413 96 25 130 -2 -10 0 0 0 s -.s 0 -10 -.3 0 0 -300 91 0 0 0 0 0 -100 28 r. -10 15 -2 23 ;1.13 95.r. 0 0 
17007 105 S 1"1 72 • 1'3 0 188 370 8900 20.1 E,8 120 12 120 -1 -10 0 0 0 s -.s 0 -10 -.1 0 0 100 10~1 0 0 (I 0 0 -100 31 6 -10 15 -2 28 r.. 1 102 0 0 
17008 105 S 1"1 -18 .22 0 200 310 8300 19.5 90 150 63 130 9 -10 0 0 0 1 -.s 0 -10 -.1 0 0 -200 115 0 0 0 0 Cl -100 "10 s -10 1r. -2 29 '3 83.3 0 0 

7•.17010 105 S 1"1 18 .25 0 112 300 8700 li" .6 71 1"10 58 130 -1 -10 0 0 0 .. -.s 0 -10 .s 0 0 -100 0 0 0 0 (I -100 21 1 -10 17 -2 1G 3.:, 105 0 0 
169 54 1or. s 21 -33 . lli 0 1070 800 5700 31.7 88 100 130 360 % -27 0 0 0 21 .s 0 -10 3.3 0 0 3300 l:,"1(1 -· 0 0 (I 0 0 -100 300 r. "10 17 -2 200 29.2 1.53 0 0 
16957 106 S 21 73 • 1;2 0 1010 710 r.200 30.7 89 110 170 2"10 1!10 -27 0 0 0 1.5 .5 0 -10 3.8 0 0 1200 r.u, 0 0 (I 0 0 -100 320 1s -10 21 -2 180 313 1.01 0 0 
16958 1or. s 21 30 .013 0 997 800 S'300 29."I 91 100 120 200 180 -20 0 0 0 l.3 .s 0 -10 3.8 0 0 1100 53£1 0 0 0 0 Cl -100 2£10 11 -10 37 -2 160 32.2 1.'3"1 0 0 
16960 1or. s 27 23 .2•3 0 972 7S0 7100 27.8 110 1"10 230 270 92 -20 0 0 0 l.1 -.5 0 -10 1. '3 0 0 1800 17ct 0 0 (I 0 0 -100 180 7 -10 '17 -2 211) 32.5 .11 0 0 
16961 106 S 11 -28 .2"? 0 1250 290 9700 241. 7 310 3"10 250 1"10 r.1 -10 0 0 0 8 .5 0 -10 -.6 0 0 -100 735 0 0 (I 0 0 -100 110 r. 10 28 -2 150 12.:3 19 0 0 
16962 1or. s 11 17 .2G 0 1080 230 10000 21.7 280 3"10 2"10 120 71 -21 0 0 0 7 .5 0 -10 -.r. 0 0 -300 f.Si' 0 0 0 0 0 -100 lCIO s 170 15 -2 110 341.·1 22 0 0 
16973 107 S 21 10 • 1-1 0 798 6r.o r.soo 241.6 E,5 110 100 210 72 -22 0 0 0 l.5 .5 0 -10 1. 9 0 0 2500 13i' 0 0 (I 0 Cl -100 2E,O 7 80 15 -2 170 27.7 3.63 0 0 
16982 107 S 141 110 .21; 0 202 3r,o 9900 2"1.6 100 1"10 r.s 120 ::,o -11 0 0 0 s -.5 0 -10 -.1 0 0 -300 12(1 0 0 (I 0 0 -100 "1'3 r. -10 12 -2 33 12.·~ 116 0 0 
16984 107 S 1"1 r.o .213 0 21-1 320 %00 21 er. 130 r.1 130 15 -10 0 0 0 r. -.5 0 -10 -.1 0 0 100 11e. 0 0 0 0 0 -100 50 .. -10 12 -2 29 9 .Ii 1S8 0 0 
16986 107 S 1"1 841 .2i; 0 1r.1 330 8800 19.1 72 130 r.o 1"10 11 -10 0 0 0 5 -.s 0 -10 .7 0 0 -300 9•1 0 0 0 0 0 -100 "10 of -10 15 -2 2S E,. 1 106 0 0 
16988 107 S 15 18 • 341 0 183 300 8"100 17. 1 E,3 130 56 110 11 -10 0 0 0 r. -.s 0 -10 -.3 0 0 -200 lOi' 0 0 (I (I 0 -100 '18 r. -10 16 -2 27 S.7 110 0 0 
16989 107 S 141 r.o .2·1 0 25S 320 9700 18.3 71 1"10 70 1S0 16 -10 0 0 0 r. -.5 0 -10 .1 0 0 100 135 0 0 0 0 0 -100 e.s s -10 1'3 -2 3S r..;2 130 0 0 
16990 107 S 15 39 .21 0 270 3"10 10000 18.9 79 130 r,5 130 13 -10 0 0 0 7 -.5 0 -10 -.3 0 0 -200 15:c! 0 0 0 0 0 -100 71 r. -10 l.1 -2 39 8.7 87 0 0 
16898 108 S 21 -32 -.05 0 780 510 7000 3(1.2 83 220 150 210 110 -1'3 0 0 0 c!l -.5 0 -10 1. 7 0 0 3300 J5 0 0 (I 0 0 -100 200 -1 -10 27 -2 170 19.!5 3.lr. 0 0 
16899 108 S 2-1 120 -.05 0 70-1 r,50 6700 3.::.s 1!10 120 110 250 96 -11 0 0 0 .:o -.5 0 -10 1. 7 0 0 2200 331 0 0 (I 0 0 -100 1"10 8 -10 37 -2 I.BO 17. 7 7."12 0 0 
16900 108 S 21 -38 .1 0 0r.-1 r.00 r.100 29.-1 81 120 130 300 110 -20 0 0 0 ~~1 -.s 0 -10 2.2 0 0 2200 13•1 0 0 0 0 0 -100 210 10 -10 39 -2 c'.00 23.3 2.52 0 0 
16901 108 S 1"1 33 .113 0 301 290 7700 19.G 130 200 120 120 11 13 0 0 0 7 -.s 0 -10 2 0 0 S00 119 0 0 0 0 0 -100 33 1 -10 23 -2 JO "? 30.8 0 0 
16903 108 S 11 110 • 113 0 333 210 8S00 21.S 190 280 200 120 37 -11 0 0 0 8 -.s 0 -10 .s 0 0 300 19.: 0 0 0 (I 0 -100 "18 s 10 21 -2 11 11.·1 s1.5 0 0 
16905 108 S 11 -19 .21 0 297 220 9000 20.2 190 310 220 120 28 -10 0 0 0 7 -.5 0 -10 -.1 0 0 200 180 0 0 0 0 0 -100 "12 1 -10 18 -2 10 '3 51.8 0 0 
16906 108 S 11 S-1 .32 0 189 320 8900 27.9 250 290 180 130 31 -10 0 0 0 r. -.s 0 -10 .1 0 0 100 27£1 0 0 (I 0 0 -100 e.2 s -10 22 -2 r.1 141.1; 2r..9 0 0 
16907 108 S 13 -16 .2-1 0 187 200 9800 19.6 170 280 210 100 37 -10 0 0 0 7 .5 0 -10 -.1 0 0 -300 10i' 0 0 0 0 0 -100 21 r. -10 13 -2 22 e.. 1 11.S 0 0 
169 65 109 S 21 -27 •. 1-1 0 1150 880 7100 23.3 415 71 73 220 11 -29 0 0 0 11 -.5 0 -10 2 0 0 2700 r,31 0 0 0 0 0 -100 310 11 10 13 -2 .:so 31.1 2.68 0 0 
16967 109 S 21 1-1 • 0'3 0 816 r,90 r,900 241.8 e.1 100 110 360 er. -10 0 0 0 1:1 .s 0 -:.o 1. 9 0 0 2000 118 0 0 (I 0 0 -100 250 10 10 39 -2 180 23 2.33 0 0 
16968 109 S 21 21 .12 0 782 700 f,700 30 83 110 110 310 120 -1S 0 0 0 13 .s 0 -10 3 0 0 2S00 118 0 0 0 0 0 -100 2,·o 10 10 37 -2 230 27.9 S.21 0 0 
16969 109 S 21 29 .1 0 779 810 r.100 28.9 E:S 1e.o 120 S10 110 -11 0 0 0 C!l .s 0 -10 1.1 0 0 1600 ss,· 0 0 0 0 0 -100 310 10 -10 31 -2 170 29.2 1.59 0 0 

110 S 21 70 .16 0 r.72 S10 8700 241.7 88 120 1S0 210 S8 -10 0 0 0 13 .5 0 -10 1.2 0 0 1S00 382 0 0 01699 ... 0 0 -100 190 10 "10 18 1S 110 241.G 3.99 0 0 
16996 110 S 21 -29 .11 0 851 r.60 7r.oo 25.3 150 110 180 200 110 -10 0 0 0 1:1 .5 0 -10 1.5 0 0 2200 310 0 0 0 0 0 -100 190 7 80 18 -2 180 2"1.·1 1.71 0 0 
16998 110 S 11 110 .15 0 f,63 330 12000 19.9 2'10 210 190 120 11 -1r. 0 0 0 8 -.s 0 -10 .r. 0 0 200 280 0 0 0 0 0 -100 88 10 -10 18 -2 120 lE..5 13.3 0 0 
16999 110 S 11 100 .08 0 512 280 12000 22.7 2::10 270 2"10 130 2"10 -18 0 0 0 8 .s 0 -10 -.7 0 0 -800 251:t 0 0 0 0 0 -100 83 7 "10 29 -2 110 17. 1 19. 1 0 0 
18872 10102 A 1s -17 -.s 102 1010 110 1120 2"1 lE,O 170 88 -200 11 -10 -5 25 5900 -7 • r. -28 -200 1.1 -S3 -1 -100 590 90.7 6 12 28 -s -100 120 9 -21 22 0 117 3!5 68.19 S6 -5 
18873 10102 A 13 79 -.5-1 107 1190 310 1910 :10 2(10 120 1S1 -200 72 -10 5 -27 5600 -2 .1 -31 -200 .1 -59 -1 -100 f.'32 9S 5 1"1 33 -5.7 -100 % 7 -2r. 3S 0 1'38 37 76.02 52 -1 
18875 10105 A 1S 220 -.6 112 1090 330 18S6 25 170 280 108 -200 27 -10 -5 -31 1900 -7 .2 -35 390 -.2 -r.s -2 -200 Se.5 83.2 12 12 30 ··"1.8 -100 86 s -30 30 0 1f.G 3'1 11.95 6S 0 
18876 10105 A 13 28 -.59 127 1180 3S0 1396 26 220 270 11r. -200 30 -21 -5 -27 5800 -8 -.2 -32 730 1. 9 -60 -1 -100 73E, 103 6 141 341 ··S .e. -100 99 7 -28 26 0 189 11 67.61 12 -1 
18877 10105 A 13 -17 .es 116 1100 300 1272 2S 210 230 1or. -200 28 -10 -5 -21 5300 -8 .1 -29 -200 -.2 -s6 -1 -100 r.1c1 97 .1 s 13 30 ··S.3 -100 87 r. -2r. 58 0 1r.s 37 79. 71 56 -s 
18878 10105 A 1S -18 -.1'3 90.6 gr.a 190 1968 21 190 300 1S2 -200 21 -10 r. -23 '5500 -7 .1 -27 :100 -.2 -52 -1 -100 S5i' 92.2 6 12 23 ··1.2 -100 er. r. -21 30 0 1r.3 3-1 70.2 106 -s 
18879 10105 A 13 19 -.:17 101 sr.o 270 1862 2S 2'10 3£.0 10r. 200 S1 -10 -5 -22 2100 -7 .2 -27 -200 -.2 -so -1 -100 32Ct S1.S 1 9 241 1.1 -100 sr. r. 25 21 0 10S 1•3 6r..06 131 -s 
18881 10105 A 13 68 .13 98.2 S30 310 2210 25 190 2£.0 109 -200 17 -10 -5 -20 2500 -r. .2 -25 -200 .5 -16 -1 -100 2r.o 18 s i' 21 3.9 -100 e.o 7 -22 19 0 85.S 1,; 61.71 117 -'5 
18857 10202 A 13 72 -.65 71.3 '3'50 1000 2121 30 190 180 183 -200 111 -25 -5 -411 17000 7 .9 -11 -S20 1.1 -90 -3 5200 53(1 57 .1 -5 9 2E. ··1.9 -100 331 11 E,9 417 0 286 11 7.21 83 -15 
18861 10202 A 13 772 -1.2 '32.2 2170 790 2S38 3G 2e.o 290 131:, -200 181 -37 -11 -e.2 1r.ooo -11 1 -e.5 -720 1. 5 -1:10 -'1 -330 153(1 117 -9 18 11 5.i' -220 2e.1 22 -"19 51 0 7r.1 17 r.. 7 
18863 10202 A 1:1 28 -.15 82.8 780 530 870 22 1,:0 120 18 -200 11 -10 -s -28 7200 -r. -.2 -30 -200 .r. -S6 -1 270 110 S8.S s '3 23 :l."I -100 130 12 -21 22 0 189 21) 16.92 26 -11 
18865 10202 A 1S :1-1 .-1 8-1.S 360 1r.o 710 20 '30 93 2r. -200 17 -10 -5 28 5100 -2 -.2 -10 -200 .s -20 -1 -100 1'3CI 31 1 5 18 3.1 -100 99 9 -1r. 8 0 7(1.& 12 3'3.81 20 -5 
18867 10202 A 15 -13 .:11 81.8 100 180 162 20 81 87 38 -200 16 -10 -s -10 5500 -1 -.2 -10 -200 .3 -20 2 -100 210 3S 1 r. 21 3 .2 -100 110 10 -16 8 0 75.2 11) "IE..88 11 -s 
18869 10202 A 1:1 55 .6 82.:1 810 170 10'38 22 110 1£.0 38 -200 23 -10 -5 -22 :1'300 -6 -.2 -2r. -200 .5 -17 -1 -100 190 62 6 '3 1'3 :1.5 -100 91 12 -20 26 0 199 1!5 11.75 21 -5 
18882 10202 A 13 52 -.5!5 83.1 1070 160 2181 25 1,:0 170 88 -200 38 -10 7 -25 :1900 -7 -.2 -2, -200 .6 -53 -1 -100 651 80.2 e. '3 20 3.3 -100 E,S 9 12 22 0 285 15 1Eo.62 31 -5 
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Appendix 9-9A. continued 

5. N. DH OH or RU HFI SC CE CR 11H FE CD HI cu ZH AS SE BR R8 ZR 110 AG CD SH SB TE cs BA LFI SH EU re VB LU IR HF TA M PB BI TH u MT ZM2 AG2 

1 70 13 
17017 

210 S 20 
210 S 13 

23 .3C! 
-33 .2':I 

0 
0 

12'30 
'131 

370 
270 

'3100 
lSOOO 

l&.3 
27.5 

38 
2&0 

7'3 
320 

50 
2£,0 

1'30 
110 

11 
-8 

80 
-10 

0 
0 

0 
0 

D 
0 

9 
s 

-.s 
1 

0 
0 

-10 2.-1 
-10 -.7 

0 
0 

0 7(10 
0 '1(10 

77i' 
285 

0 
0 

0 
0 

0 
0 

0 
0 

0 -100 
0 -100 

200 
2'3 

11 .. 20 
-10 

'1'10 -2 
35 -2 

230 33.7 
100 15.-1 

3.3B 
60.8 

0 0 
0· 0 

17018 210 S 13 51 .c~ 0 582 2'30 1'1000 31.5 330 370 260 130 17 1'1 0 0 0 5 -.s 0 -10 -.7 0 0 -300 35~1 0 0 0 0 0 -100 39 6 -10 26 -2 1"10 15.7 2'3.1 0 0 
17019 210 S 13 -21 .11 0 '120 2'10 17000 2"1.6 2"10 3'10 260 1S0 19 -10 0 0 0 'I .s 0 -10 -.5 0 0 SCIO 252 0 0 0 0 0 -100 31 3 -10 33 -2 9'3 12. 1 20.-1 0 0 
16868 211 S 2£, -11 .o,· 0 602 120 0 1.:3 81 0 0 0 12 -10 0 0 0 0 0 0 0 -.3 0 0 "1(10 372 0 0 0 0 0 -100 '11 -3 I) 0 0 120 1'1.3 .17 0 0 
16871 211 S 11 -'10 . l~i 0 1130 280 £,600 30.3 530 3'10 320 130 15 -1'3 0 0 0 1"1 -.5 0 -10 -.0 0 0 1700 '12(1 0 0 0 0 0 -100 80 10 -10 S6 e. 130 21.5 9.22 0 0 
16872 211 S 11 '100 • l:i'. 0 12&0 230 8900 25.7 620 '110 '100 1"10 23 -11 (I 0 0 2S -.s 0 -10 .9 0 0 3"100 5'12 0 0 0 0 0 -100 89 12 1£,0 "18 e. 190 28. 1 10.5 0 0 
16873 211 S 11 10 . lE, 0 1070 200 8&00 29.G 600 3£,0 360 1'10 2'3 -18 0 0 0 12 -.5 0 -10 . '3 0 0 5200 '1£,1 0 0 0 0 0 -100 6'3 8 280 ae. e. 180 21. 1 11.3 0 0 
168 7"! 211 S 11 18 . lC~ 0 1010 2-10 7700 27.1 e.10 3'10 380 130 25 -15 0 0 0 29 -.s 0 -10 .a 0 0 2000 '1'1(1 0 0 0 0 0 -100 68 8 2'10 "19 'I 1"10 17.2 11.8 0 0 
16833 212 S 11 -32 .'1EI 0 1-170 270 5700 2(,.-1 110 1'10 380 180 11 -2-1 0 0 0 9 -.s 0 10 -.6 0 0 900 88E, 0 0 0 0 0 -100 180 10 -10 31 -2 1"10 39.1 2'1.6 0 0 
168 3"! 212 S 11 -'10 .51. 0 2030 230 1300 23.;? 57 79 200 1"10 8 -26 (I 0 0 e. -.5 0 10 1.·1 0 0 1800 111(1 0 0 0 0 0 -10(1 170 10 -10 22 -2 95 25.1 17.3 0 0 
16835 212 S 11 -'10 .2EI 0 1"120 250 "1'300 19.7 110 100 150 130 1"1 '1'3 0 0 0 7 -.5 0 10 1 0 0 1600 575 0 0 0 0 0 -100 100 10 -11) 20 -2 79 13.G 12.2 0 0 
16836 212 S 11 -32 ."IS 0 1"100 360 5"100 31.5 150 130 710 150 l& -1'1 0 0 0 8 -.5 0 10 1. 1 0 0 1"100 7'31 0 0 0 0 0 -100 130 9 -10 20 -2 99 1'3 19.E, 0 0 
16837 212 S :32 -35 .s,: 0 17"10 260 !5200 28.G 8'3 110 310 1&0 17 -2-1 0 0 0 10 -.5 0 10 1 0 0 1200 986 0 0 0 0 0 -100 1'10 -5 -10 22 -2 110 23.'3 17. 7 0 0 
16838 212 S 32 -33 .2,· 0 1550 260 '1700 27.5 110 120 '1'30 150 12 -12 0 0 0 8 -.s 0 10 -.7 0 0 12CIO 5'19 0 0 0 0 0 -100 95 9 20 31 -2 E,7 12.3 6.21 0 0 
18688 20100 H 10 27 -.O~i 0 0 50 9500 ... :3 10 120 110 150 .. -10 0 0 0 3 1.5 0 -10 -.2 0 -2 100 72 0 0 0 0 0 -100 18 1 2 1"17 -2 19 1.5 2.27 0 0 
18689 20100 H 10 25 .15 0 0 330 11000 32.7 70 130 120 110 2"1 -10 0 0 0 'I -.s 0 -10 .0 0 -'I 8(10 36EI 0 0 0 0 0 -100 91 8 -7 9-1 .-2 120 13.-1 12 0 0 
18690 20100 H 10 20 . 1::1 0 0 1'300 7800 31..5 80 150 1'30 110 28 -10 0 0 0 12 -.s 0 -10 1.1 0 -3 7(10 '119 0 0 0 0 0 -100 9'1 -3 1-1 88 -2 1"10 12.8 17 .2 0 0 
18691 20100 H 10 -18 • l:i! 0 0 r.10 12000 2&.-1 80 lGO 110 110 23 -20 0 0 0 8 .s 0 -10 .7 0 -2 e.oo '199 0 0 0 0 0 -100 75 10 '3 63 -2 180 1'1. 1 20 0 0 
18692 20100 H 10 1800 . lL 0 0 1'30 '3200 2::,.-1 70 1"10 81 1"10 35 -20 0 0 0 'I -.5 0 -10 -.'I 0 -1 "100 381 0 0 0 0 0 -100 73 10 10 75 -2 l&O 1"1.G 10 0 0 
18693 20100 H 13 "13 . 1~! 0 0 '160 10000 25 70 130 7'1 100 2'3 -10 0 0 0 s -.5 0 -10 -.3 0 -2 -200 "125 0 0 0 0 0 -100 91 11 17 5'3 -2 1(.0 12.5 21.6 0 0 
18695 20100 H 3'3 -2"1 . c~ 0 7£,1 1000 8100 25.6 80 200 1'10 150 23 -170 0 0 0 e. -.s 0 -10 .6 0 0 -"100 so::, 0 0 0 0 0 -100 120 15 1&0 77 -2 170 20. 1 1"1.8 0 0 
18705 20101 H 10 22 • le! 0 0 '160 1'1000 22.3 e.o 130 62 1"10 19 -10 0 0 0 'I -.s 0 -10 .5 0 -2 -'300 337 0 0 0 0 0 -100 "15 9 13 59 -2 150 lG.5 11.3 0 0 
18706 20101 H 10 -s -.os 0 0 70 13000 5.3 10 1'10 '3'1 150 e. -10 0 0 0 'I -.s 0 -10 -.2 0 -2 -1(10 83 0 0 0 0 0 -100 12 1 3 e,r, -2 30 1.'3 2.5"1 0 0 
18708 201111 H 39 8& . 1::1 0 e.10 '120 10000 21.·1 GO 110 e.1 130 l& -10 0 0 0 5 -.5 0 -10 1.1 0 0 -3(10 "IOE, 0 0 0 0 0 -100 55 9 23 3"1 -2 1&0 12.2 32.'3 0 0 
18687 20103 H 3'3 -1"1 .Or' 0 350 360 7700 l"l.13 50 1'30 "160 300 2& -10 0 0 0 8 -.s 0 -10 .0 0 0 200 21::1 0 0 0 0 0 -100 73 5 8-1 91 -2 7£, 7.'3 21.1 0 0 
18696 
18697 

2010'1 H 10 
2010'1 H 10 

-20 . 1£! 
61 .2,· 

0 
0 

0 
0 

r.20 
320 

11000 
11000 

2"1.-1 
19.:3 

90 
90 

150 
230 

110 
300 

200 
1&0 

79 
51 

-20 
10 

0 
(I 

0 
0 

0 
0 

9 
7 

.5 
-.5 

0 
0 

-10 1.-1 
-10 1.1 

0 
0 

-1 800 
-2 700 

"17!1 
58~1 

0 
0 

0 
0 

0 
0 

0 
0 

0 -10(1 
0 -100 

1&0 
150 

12 
9 

12 
25 

&7 -2 
105 -2 

200 2'1.7 
200 25.:3 

10.9 
10.2 

0 0 
0 0 

18698 
18699 

20101 H 13 
2010'1 H 3'3 

22 -.O~i 
&60 .2,· 

0 
0 

0 
901 

so 
&70 

13000 
8'100 ~·- 12E,.G 

10 
90 

lGO 
1'30 

1&0 
170 

130 
160 

15 
53 

-10 
-10 

0 
0 

0 
0 

0 
0 

6 
8 

-.s 
-.5 

0 
0 

-10 .2 
-10 1.-1 

0 
0 

-2 1(10 
0 800 

% 
56i' 

0 
0 

0 
0 

0 
0 

0 
0 

0 -100 
0 -100 

15 
150 

1 
11 

11 
1.10 

78 -2 
83 -2 

33 3.-1 
200 22.0 

2.'12 
19.!5 

0 0 
0 0 

18721 20200 H 10 150 .2~1 0 0 '1'10 12000 31.1 100 180 130 120 39 -20 (I 0 0 e. -.5 0 -10 -.0 0 -5 1200 53,' 0 0 0 0 0 -100 120 13 -11 &3 -2 210 20.5 9.07 0 0 
18722 20200 H 13 300 .2::1 0 0 '110 12000 22.5 80 1£,0 '3G 120 20 -20 0 0 0 lE, -.s 0 -10 -.5 0 -2 '300 53~1 0 0 0 0 0 -100 76 10 1-1 e.2 -2 220 113 17 .2 0 0 
18723 20200 H 10 27 .2'i' 0 0 370 13000 30.:3 90 1£,0 100 110 30 -10 0 0 0 13 -.s 0 -10 -.7 0 -5 800 552 0 0 0 0 0 -100 7'3 10 12 &3 -2 210 18.'3 13.2 0 0 
18724 20200 H 10 300 .C! 0 0 1600 '3000 3"1.'3 "170 200 '110 98 19 -10 0 0 0 8 -.5 0 -10 .7 0 5 -500 379 0 0 0 0 0 -100 80 e. 13 51 -2 1"10 15.-1 12.'1 0 0 
18726 20200 H 3'3 350 .2•1 0 7'30 1500 12000 23.-1 2"10 170 170 210 2"1 -20 0 0 0 9 -.s 0 -10 -.G 0 0 '300 "1'31 0 0 0 0 0 -100 71 12 38 56 -2 200 23 16 0 0 
187 2·;,A 20200 H 10 51 . lE, 0 0 2100 11000 21.0 230 170 200 200 23 30 0 0 0 8 -.5 0 -10 .0 0 -2 900 "13E, 0 0 0 0 0 -100 9'1 7 11 3'1 -2 200 22.;? 12 0 0 
18727B 20200 H 10 3& • lEt 0 0 2100 11000 21.6 230 180 200 200 2"1 -10 0 0 0 e. -.5 0 -10 -.'I 0 -2 700 -161. 0 0 0 0 0 -100 92 11 15 "16 -2 200 22. 1 11.e. 0 0 
18717 20201 H 13 -s .21. 0 0 2600 11000 3"1.1 180 290 5'30 130 3'3 20 0 0 0 7 -.5 0 -10 1.2 0 --1 '300 38E, 0 0 0 0 0 -100 110 7 1'3 72 -2 130 17 16.9 0 0 
18718 20201 H 10 -2'3 .2•1 0 0 23000 6800 3e..·r 330 6-10 1200 220 e.-1 so 0 0 0 9 2.5 0 -10 3 0 -e. -800 550 0 0 0 0 0 -100 110 12 28 109 -2 110 16.5 7.3'1 0 0 
18720 20201 H 3'3 -33 3-.• G 0 855 5600 10000 3:3 220 380 7-10 190 28 -10 0 0 0 e. -.5 0 -10 1.-1 0 0 -600 "17(1 0 0 0 0 0 -100 120 9 '3-1 59 -2 170 19.'3 3.71 0 0 
18712 20201 H 17 65 . 1(. 0 0 '100 11000 27.'3 70 1'10 220 160 5& -10 0 0 0 8 -.5 0 -10 -.6 0 -'I '300 '11S 0 0 0 0 0 -100 1"10 11 11 7'3 -2 150 17 .... 13.2 0 0 
18713 2020'1 H 13 -17 .2~i 0 0 -150 12000 25.2 110 lGO 150 110 30 -30 0 0 0 5 -.s 0 -10 -.2 0 -3 600 "l-15 0 0 0 0 0 -100 e.s 13 -10 57 -2 l&O 12.3 22.8 0 0 
187 1 "l 2020-1 H 13 -23 .2•1 0 0 '190 11000 2"1.-1 100 110 170 130 2"1 -20 (I 0 0 7 -.5 0 -10 -.5 0 -3 -SCIO -10::1 0 0 0 0 0 -100 5'1 9 -0 .... -2 1"10 13.7 30.7 0 0 
18716 2020'1 H 3'3 130 .2,: 0 603 '130 12000 21.1 70 130 1-10 150 18 -10 0 0 0 'I -.s 0 -10 -.5 0 0 -700 35::1 0 0 0 0 0 -100 50 5 -1'1 33 -2 130 11.3 23.'3 0 0 
18709 20303 H 16 -14 .2•1 0 0 2'10 10000 22.·r 100 1'10 1'10 110 1"1 -10 0 0 0 E, -.s 0 -10 .5 0 -2 200 13"1 0 0 0 0 0 -100 33 2 16 so -2 .... 5.6 32.6 0 0 
18711 20303 H 3'3 63 .21. 0 3'3 60 10000 21.7 80 1-10 180 150 -2 -10 0 0 0 2 -.s 0 -10 .2 0 0 -100 2CI 0 0 0 0 0 -100 .. 1 16 1'3 -2 5.2 -1.1 67.7 0 0 
18650 20'101 H 13 -5 • 1•1 0 0 2-10 12000 26.2 100 170 '120 1"10 11 -20 0 0 0 5 -.5 0 -10 -.'3 0 -s -700 22~i 0 0 0 0 0 -100 26 11 800 111 -2 83 12.5 9.92 0 0 
18651 20101 H 13 -35 . 1::1 0 0 250 9700 23.'3 100 200 5"10 120 19 -10 (I 0 0 10 -.5 0 27 -.0 0 8 -700 205 0 0 (I 0 0 -100 "17 .. '1500 86 -2 73 9. 7 17."I 0 0 
1875_..C 20101 H 13 2"1 -.O~i 0 36'3 2-10 10000 2"1.2 120 1-10 6'30 130 1"1 -10 0 0 0 8 -.5 0 -10 .7 0 0 -300 21~1 0 0 0 0 0 -100 "11 -1 1900 "18 -2 31 6.2 6.55 0 0 
1865"! 20101 H 3'3 '110 • lE, 0 505 '100 11000 2e,.:? 190 170 310 160 32 -10 0 0 0 8 -.5 0 -10 -1.3 0 -1 -1600 362 0 0 0 0 0 -100 70 12 '1200 111 -2 130 10.7 6.91 0 0 
18646 
186 _.. i' 

20-102 H 1-1 
20102 H 3'1 

% .C! 
70 .21 

0 
0 

0 
0 

-120 
360 

12000 
12000 

23.7 
27.5 

1-10 
130 

160 
160 

560 
5'10 

130 
120 

23 
23 

-10 
-10 

0 
(1 

0 
0 

0 
0 

5 
5 

2 
.5 

0 
0 

-10 .7 
-10 .5 

0 
0 

-2 -100 
-2 -300 

35~i 
233 

0 
0 

0 
0 

(I 
0 

0 
0 

0 -100 
0 -100 

66 
so 

12 
7 

1'3 
51 

55 -2 
'IS -2 

130 13.3 
81 10.G 

21. 7 
17 .5 

0 0 
0 0 

18753C 20102 H 1'1 SE. .2C! 0 '1-19 350 13000 21.7 1"10 130 '1'10 150 20 -20 0 0 0 6 -.5 0 -10 1 0 0 1000 30r' 0 0 0 0 0 -100 82 8 38 57 -2 110 12.5 8.72 0 0 
18649 2011)2 H 39 120 .2,· 0 686 580 12000 25.2 170 230 2'30 170 26 50 0 0 0 1(1 -.5 0 -10 -.0 0 -1 -1100 '1% 0 0 0 0 0 -100 120 11 2EIOO 196 -2 180 19.3 10.7 0 0 
18685 2010'1 H 3'3 65 .2EI 0 5'16 310 12000 31.3 220 "100 300 130 21 -20 0 0 0 9 .5 0 -10 -.7 0 0 10(10 2'3::J 0 0 0 0 0 -100 52 7 31 35 2 96 15.8 '1.07 0 0 
18663 2011)5 H 13 -1"1 .lE. 0 0 '1"10 13000 27.6 110 200 1'10 120 2"1 -10 0 0 0 'I -.5 0 -10 • '3 0 -2 -300 l'J'I 0 0 0 0 0 -100 30 'I 28 so -2 71 6.0 20.5 0 0 
18665 20-105 H 3'3 80 • 1-·r 0 515 710 13000 30.'3 130 180 150 170 23 -10 0 0 0 5 -.s 0 -10 .8 0 -1 -600 2'32 0 0 0 0 0 -100 56 7 110 55 -2 120 1'1.2 11.3 0 0 
18666 20502 H 13 -5 -.05 0 0 so 1"1000 5.6 30 230 2'30 190 15 -10 0 0 0 'I .s 0 -10 .:, 0 -2 -100 '39 0 0 0 0 0 -100 12 3 s 72 -2 38 3.1 2.'19 0 0 
18667 20502 H 35 -19 .2•1 0 0 280 11000 3(1.3 110 170 230 190 '33 '10 (I 0 0 7 -.5 0 -10 1.2 0 -'I -12(10 33,• 0 0 0 0 0 -100 "18 17 ..... 77 -2 120 23.2 'J.78 0 0 
18668A 20502 H 13 -5 .O~i 0 0 -so 13000 "1.8 20 1'30 3'10 180 18 -10 0 0 0 2 1 0 -10 .2 0 -2 -100 85 0 0 0 0 0 -100 11 1 21 96 -2 30 3.1 2."I 0 0 
18668B 
18669 
18670 

20502 H 13 
20502 H 13 
20502 H 15 

830 .OS 
:ss -.o:• 

7'30 -.., 

0 
0 
0 

0 
0 
0 

-so 
-so 
370 

13000 
13000 
11000 

....? 
"1.7 

2e,.·r 

30 
20 
90 

190 
200 
160 

300 
200 
150 

170 
170 
120 

12 
13 
29 

-10 
-10 
-20 

0 
0 
0 

0 
0 
0 

0 
0 
0 

10 
15 
1"1 

.5 
-.5 
-.s 

0 
0 
0 

-10 -.2 
-10 .2 
-10 1.7 

0 
0 
0 

-2 -100 
-2 -1(10 
-5 1000 

'37 
7~ 

S"IE, 

0 
0 
0 

0 
0 
0 

(I 

0 
0 

0 
0 
0 

0 -100 
0 -100 
0 -100 

12 
11 

110 

2 
1 
9 

23 
10 
'13 

133 -2 
56 -2 
68 -2 

37 3.7 
25 2.G 

180 22.2 

2.6'1 
2. l'J 
8.03 

0 0 
0 0 
0 0 

186 71 20502 H 15 -s .OE. 0 0 60 12000 1.6 10 1'10 150 150 'I 20 0 0 0 8 -.s 0 -10 .3 0 -2 200 110 0 0 0 0 0 -100 17 2 6 67 -2 '11 2.0 1. 'J'J 0 0 
18672 20502 H 15 -16 .3"1 0 0 270 8200 27.1 150 180 280 110 20 -10 0 0 0 39 -.s 0 -10 1.2 0 -1 -'100 30(, 0 0 0 0 0 -100 5'1 8 1-1 53 -2 120 16. 1 13.6 0 0 
186 7"! 20502 H 3'3 350 .2s 0 10£.0 '160 11000 26.7 180 230 2-10 170 50 -20 0 0 0 11 -.s 0 -10 -.6 0 -1 500 65(. 0 0 0 0 0 -100 98 13 86 67 -2 270 2'1.-1 19.5 0 0 
18655 201',01 H 13 160 .1 0 0 210 11000 23.'3 210 220 170 120 23 -10 0 0 0 7 1 0 -10 .-1 0 -2 700 27El 0 0 0 0 0 -100 36 8 20 '17 3 110 12.-1 12.5 0 0 
18656 20601 H 13 -5 -.OS 0 0 -so 11000 5.5 50 300 260 160 s -10 0 0 0 7 1 0 -10 .2 0 -2 200 81 0 0 0 0 0 -100 12 -1 s 75 3 25 2.6 2.79 0 0 
18756C 20601 H 13 58 • 1::1 0 266 1'30 '3300 25.1 160 1£,0 1-10 120 2-1 -10 0 0 0 .. -.s 0 -10 -.G 0 0 800 17El 0 0 0 0 0 -100 21 -1 30 '12 -2 58 9.1 15.5 0 0 
18658 20601 H 39 78 .21 0 '176 310 11000 27.13 250 250 1'30 150 19 -10 0 0 0 6 -.5 0 -10 .G 0 -1 '100 37~ 0 0 0 0 0 -100 61 6 1'30 6'3 3 120 13.3 18.7 0 0 
186"!2 20603 H 13 -12 .G~i 0 38'1 160 3000 8.2 so 110 120 150 3 -10 0 0 0 1 -.s 0 -10 -.2 0 0 '100 l'J::J 0 0 0 0 0 -100 21 3 s 20 -2 17 1.2 112 0 0 
186 "!3 20603 H 13 -11 .6~1 0 '132 130 '1100 9.7 60 110 110 150 3 -10 0 0 0 2 -.s 0 -10 -.2 0 -2 300 222 0 0 0 0 0 -100 21 2 7 23 -2 18 ...... 121 0 0 
18752C 
186"!"! 

201',1)3 H 13 
201',03 H 13 

-20 .7 
-16 .E, 

0 
0 

50'1 
0 

180 
170 

'1'100 
3500 

11.G 
10.5 

60 
70 

110 
110 

130 
'33 

180 
lr'O 

1 .. -10 
-10 

0 
0 

0 
0 

0 
0 

2 
1 

-.5 
-.s 

0 
0 

-10 -.5 
-10 -.:, 

0 
0 

0 2(10 
-1 1100 

25"1 
27(, 

0 
0 

0 
0 

0 
0 

0 
0 

0 -100 
0 -100 

28 
2'1 

.. .. -1'1 
8 

18 -2 
20 -2 

18 -2.9 
27 '1.:3 

117 
13.2 

0 0 
0 0 

18755C 
186 "!5 

2061)3 H 13 
2061)3 H 39 

'17 .7EI 
-33 • 7EI 

0 
0 

523 
873 

180 
270 

3'100 
3500 

12.7 
1-1.2 

60 
90 

'3'1 
150 

n 
150 

160 
1'10 

7 
10 

-10 
-20 

0 
0 

0 
0 

0 
0 

2 
7 

-.5 
-.s 

0 
0 

-10 .8 
-10 .7 

0 
0 

0 600 
-1 500 

26(1 
'130 

0 
0 

0 
0 

0 
0 

0 
0 

0 -100 
0 -100 

30 
51 

2 
-3 

-10 
ss 

17 -2 
25 -2 

21 '1.S 
'13 10.6 

150 
75.S 

0 0 
0 0 

332 



Appendix 9-9A. continued. 

S.N. DH D11 or AU Nfl SC CE CR 11N FE co NI cu ZN AS SE BR RB ZR 110 AG CD SN SB TE cs BA LA S11 EU TB YB LU Ill HF TA M PO BI TH IJ MT ZH2 AG2 

188 I 2 
188141 
187741 
18776 
18778 
18783 
187841 
188541 
18763 
18765 
188241 
18826 
18828 
18830 
18832 
188341 
18836 
18837 
18819 
18806 
18808 
18816 
18789 
18791 
18793 
18795 
18797 
18799 
18803 
188041 
18768 
18771 
188412 
1884141 
188415 
188417 
18851 
18852 
188419 
16801 
168041 
16816 
16818 
16820 
16822 
168241 
16825 
16826 
16856 
16862 
16863 
168641 
16865 
16866 
16919 
16923 
16926 
16928 
17028 
17029 
17030 
17031 
17032 
17033 
168410 
168412 
1684141 
168416 
168 ""0 
16850 
16852 
16853 
17573 
16878 
16880 
16882 
16883 
16885 
16886 
16887 

10303 A 11 
10301 A 11 
10101 A 10 
10101 A 15 
10101 A 13 
10101 A· 11 
10101 A 11 
10103 A 11 
10501 A 13 
10501 A 11 
10503 A 11 
10503 A 15 
10503 A 13 
10503 A 12 
10503 A 11 
10503 A 12 
10503 A 12 
10503 A 12 
10601 A 11 
10602 A 11 
10602 A 11 
10603 A 11 
10700 A 11 
10700 A 11 
10700 R 11 
10700 A 11 
10700 A 15 
10700 A 15 
10700 A 10 
10700 A 13 
10701 A 13 
10701 A 15 
10901 A 15 
10901 A 15 
10901 R 13 
10902 A 11 
11006 A 11 
11006 A 11 
11102 A 11 

202 S 21 
202 S 21 
202 S 11 
202 S 11 
202 S 11 
202 S 11 
202 S 11 
202 S 11 
202 S 11 
201 S 21 
201 S 21 
201 S 21 
201 S 11 
201 S 11 
201 S 11 
206 S 21 
206 S 21 
206 S 17 
206 S 15 
207 S 1e. 
207 S 11 
207 S 15 
207 S 11 
207 S 11 
207 S 13 
208 S 1"1 
208 S 15 
208 S 15 
208 S 15 
208 S 15 
208 S 10 
208 S 15 
208 S 11 
208 S 11 
209 S 15 
209 S 11 
209 S 13 
209 S 13 
209 S 13 
209 S 13 
209 S 11 

-28 -1 112 
100 .53 76.3 
-12 -.39 100 

10 .1;;: 77.6 
-12 .65 91.1 
-5 .3EI 120 

350 -.1•1 18'3 
1260 .6E, 103 

30 .341 83.9 
71 .28 91.8 
-5 .3 87.1 
-s .11 88 
62 .Sc'. 85.7 

-12 -.3~; 103 
-11 .28 102 

31 -.3::1 89.6 
17 -.2::1 79.9 

1360 -.31 76.9 
23 .13 71.3 
25 .1(. 89.6 

2810 .23 81.2 
27 .71 87.3 
-5 .29 85.9 
-5 .21 89.1 
2'3 .241 100 
27 .2EI 92.5 
11 .3•1 91.3 
73 ."'I 93 
-5 .11 91.1 
56 -.341 81.5 
15 .3~i 82.2 
32 .2E, 93.3 
-18 -.59 93.7 
81 --2~1 103 

1000 -.2,· 116 
120 -.Si' 92 .2 
99 -.3•1 88 

120 -.35 128 
72 -.92 73 

E.10 .06 0 
10 .oe. 0 

2•.120 • c; 0 
700 .18 0 
-25 .21 0 
110 .2 0 

78 • 141 0 
-30 . 1e. 0 
250 .21 0 
-10 .09 0 
-28 2-.. "" 0 

1.,-35 • c; 0 
300 .31 0 

2•.190 • c; 0 
1•.-30 • c; 0 

1100 .19 0 
17 . 1"1 0 

-30 .3"1 0 
33 .18 0 

150 .68 0 
-18 . 7;• 0 
-20 • 7-.c; 0 
-31 .82 0 
-39 .8 0 
-30 .ee. 0 

19 .32 0 
200 .3 0 
120 .22 0 
69 .78 0 
37 .... 0 
-5 .29 0 
52 .23 0 
10 .38 0 
-5 .18 27 
57 .1"1 0 

-10 .13 0 
200 .0'3 0 
170 .13 0 
120 .11 0 

69 .15 0 
120000 . 1~ 0 

3620 
310 

1120 
580 
710 

1090 
1560 
710 
200 
381) 
330 
120 
710 
590 
530 
600 
370 
710 
110 
170 
311) 

2601) 
180 
160 
201) 
1'30 
310 
381) 
311) 

1260 
731) 
710 
900 
390 
320 

1080 
110 
621) 

2110 
993 
881 

1070 
1030 
985 

1160 
1000 
E.75 
717 
791 
917 
86S 
580 
70'3 
5'3-1 
77G 
525 
E,53 
E.08 
617 
67-1 
75& 

1000 
1510 
881 
59-1 

1150 
'3'31 

1020 
1000 
1030 
1000 
660 
300 

1310 
1030 
907 
81& 
767 
796 

1050 

300 
2'30 
120 
360 
500 
370 
271) 
391) 
370 
160 
110 
110 
190 
110 
130 
101) 
380 
320 
301) 
270 
110 
260 
310 
310 
331) 
320 
360 
121) 
391) 
391) 
3-10 
371) 
361) 
221) 
250 
330 
111) 
330 
530 

1001) 
991) 
E,70 
370 
510 
710 
591) 
110 

1"101) 
801) 
720 
530 
880 

1000 
'330 
530 
350 
120 
250 
180 
170 
190 
280 
250 
220 
570 
8&0 
500 
181) 
191) 
750 

1100 
110 
350 
100 
310 
380 
330 
330 
330 
360 

859 
1318 
599 
329 
1L1 
631 

1175 
1512 
1270 
360 
298 
228 
315 
281 
301 
210 
371 
178 
119 
616 
365 
715 
1'30 
168 
105 
138 
310 
372 
361 
108 
3'35 
108 
871 

1156 
1631 
818 

10"11 
1131 
1050 
7600 
7100 

12000 
16000 
11000 
13000 
13000 
12000 
12000 
6100 
8100 
8600 

15000 
15000 
11000 
9200 

12000 
8900 

11000 
3800 
1000 
3800 
3000 
2500 
2700 

10000 
12000 
11000 
8600 
8700 
9000 
8200 
8500 

289 
10000 
11000 
10000 
10000 
9700 

11000 
9700 

30 
21 
21 
19 
25 
25 
31 
2& 
2G 
2G 
21 
21 
21 
25 
23 
21 
21 
22 
22 
22 
23 
21 
22 
22 
23 
21 
22 
2-l 
2;2 
2:3 
20 
23 
26 
21 
26 
27 
25 
2G 
21 

25.1 
27'.2 
2~1.8 

2S 
2E,.1 
29.7 
27.5 
lr'.1 

19 
2£1.6 
2EI. 7 

25 
29. 1 
23.3 
2(1.5 
25.9 
20.9 
2'i'.6 
19.9 
9.8 

10.s 
11.-1 
11.9 
12.3 
10.1 
19. 1 
29.5 
23.8 

2-1 
2:1. 1 

27 
2& 

23.5 
13 

23.2 
2.:.s 
23.7 
2E-.1 
25.8 
23.5 
21.2 

580 
180 
190 
120 
210 
150 
78 

310 
2::10 
210 

75 
70 
E,2 

1::io 
100 
1(10 
150 
210 
220 
200 
210 
3EIO 
1::10 
lc'.O 
lc'.0 
1,'.0 
120 
lc'.0 
110 
220 
120 
lE,O 
2£10 
2c'.O 
2410 
170 
230 
2E,O 
2E,O 

31 
28 
92 

170 
95 
'39 
88 

1(10 
150 
75 
96 
'38 

150 
150 
190 
73 
76 

2"10 
170 
51 
16 
57 
e.1 
E.3 
"16 
98 
79 

210 
210 
220 
220 
210 
190 
100 
310 
320 
120 
1E.O 
500 
190 
1E,O 

650 
170 
110 
130 
190 
130 
120 
310 
170 
110 
79 
97 

-so 
66 
77 

130 
lE,O 
270 
210 
190 
180 
310 
120 
110 
120 
110 
85 

120 
100 
210 
130 
110 
260 
200 
220 
98 

130 
310 
-83 

63 
52 

130 
170 
150 
110 
130 
130 
190 
100 
120 
110 
180 
180 
250 
120 
150 
130 
270 
110 
100 
100 
100 
110 
96 
97 

100 
270 
220 
220 
230 
2£.0 
180 
120 
290 
290 
330 
330 
320 
350 
300 

1039 
201 
109 
65 
99 

162 
288 
295 

'31 
73 
22 
11 
13 
81 
10 
32 
68 

258 
161 
179 
99 

531 
51 
13 
13 

116 
52 
52 
38 

156 
91 

102 
315 
203 
233 
155 
166 
1'31 
150 

21 
22 
se. 

110 
75 
61 
19 
63 

130 
100 
92 
97 

210 
130 
150 
500 
170 
260 
220 

71 
50 
57 
67 
63 
51 
&3 
61 

170 
110 
170 
170 
280 
120 

E,(. 

250 
2&0 
280 
300 
290 
300 
260 

-200 
100 

-200 
-200 

210 
-200 
-200 

270 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 

210 
-200 

220 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 

210 
230 

-200 
-200 
-200 
300 

-200 
-200 
-200 

160 
160 
150 
121) 
150 
150 
110 
150 
180 
200 
150 
150 
150 
150 
150 
180 
360 
180 
lE.O 
170 
170 
150 
150 
160 
170 
130 
110 
160 
150 
160 
160 
160 
150 
100 
1e.o 
160 
150 
130 
110 
150 
130 

91 
215 
50 
21 
16 
23 
22 
58 
82 
61 

1 
5 
5 
8 
6 
6 

38 
33 

177 
23 
27 

120 
21 
27 
22 
21 
25 
21 
17 
21 
27 
31 
82 
61 
E.8 
79 

105 
30 
11 
10 
-6 
26 
21 
27 
26 
35 
21 
35 
61 
12 
35 
19 
11 
21 
60 
27 
91 
16 
9 

-1 
-1 
-7 
-8 
-6 
23 
32 
78 
87 

110 
76 

190 
E.1 

8 
20 
15 
15 
27 
16 
22 
11 

-2'1 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-22 
-10 
-10 
-10 
-10 
-10 
-31 
-26 
-10 
-21 
-so 
-12 
-10 
-21 
-19 
-10 
-12 
-10 
-19 
-10 
-10 
-16 
-10 
-10 
-29 
-10 
-10 
-10 
-10 
-11 

36 
-10 
-11 
-38 
-10 
-11 
-19 

22 
20 

-11 
-10 

26 
-15 
-11 
-10 
-11 

39 
-11 

-s 
-5 
-5 
-5 
-5 
-s 
-s 
-s 
-5 
-5 
-s 
-s 
-5 
-s 
-5 
-5 
-~i 
-s 
-s 
-5 
-5 
-s 
-~i 
-5 
-5 
-s 
-5 
-s 
-5 
-s 
-~i 
-5 
-5 
-5 
-s 
-s 
-s 
-5 
-5 

0 
(I 
(I 

0 
(I 
(I 

0 
(I 
0 
(I 
(I 
0 
0 
0 
(I 
(I 
0 
0 
0 
0 
0 
0 
(I 

0 
0 
(I 

0 
(I 

0 
0 
0 
0 
0 

-5 
0 
0 
0 
0 
0 
0 
0 

-37 
-10 
-10 
-10 
-10 
-10 
-20 
-28 
-10 

21 
17 
10 

-10 
-10 
-10 
-10 
-10 
-10 
-10 

12 
12 

-21 
-10 

20 
12 

-10 
-10 
-10 
-10 
-10 

15 
-10 
-39 
-23 
-21 
-31 
-27 

- 32 
-19 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-10 
0 
0 
0 
0 
0 
0 
0 

7600 
3700 
7500 
7000 
8800 
5000 
3100 
1500 
1700 
5200 
32(10 
3100 
6500 
3GOO 
3900 
1700 
3900 
11CIO 
5300 
13(10 
16(10 
5700 
21(10 
1'300 
2100 
1900 
39(10 
6100 
1600 
63(10 
7600 
76(10 
9700 
3900 
2500 
8300 
1700 
3600 

12000 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1000 
0 
0 
0 
0 
0 
0 
0 

so 
6 

-5 
2 
3 

··1 
-s 

6 
8 
3 

-2 
-2 
-·2 

7 
1 

-·2 
2 
5 

1.2 
1 
6 

··7 
1 
6 
6 
2 
2 
3 
3 

··1 
-·2 
··2 
··9 

3 
··6 
-·7 
-·6 
-·5 

-l.1 
1.2 
l.0 
9 
9 
6 
7 
8 
7 
8 

1.6 
1.3 
1.2 

8 
1.0 
l.0 
1.0 
10 
22 
10 

2 
2 
2 
2 
2 
2 
8 

l.1 
1.0 
l.1 
l.1 
10 
10 
10 
-·2 
1.3 
13 
11 
l.0 
J.2 

9 
11 

3 
1.2 
1.5 
1.3 
1.1 
.'3 

1.2 
.6 
2 

1. '3 
.1 
.3 
.s 
.7 
.1 
.7 
.6 

1. 7 
.8 

1.1 
.6 

1.7 
1.2 
.9 

1.1 
.6 
.1 
.2 
.9 
.8 

1 
1.1 
.s 
.6 
.5 
.2 

-.2 
.2 
.6 

-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.s 
-.5 
-.5 
-.5 
.s 

-.5 
.s 

1 
-.s 
-.5 
-.5 
-.5 
-.s 
-.5 
-.5 
-.s 
-.5 
-.5 
-.s 
-.5 
-.5 
-.5 
-.1 
-.5 
-.5 
-.s 
-.5 
-.5 
-.5 
-.5 

-10 
-10 
-20 
-10 
-21 
-10 

19 
-33 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-26 
-10 

15 
-10 

21 
-10 
-10 

11 
-10 
-10 
-10 
-11 
-28 
-26 
-36 
-29 
-27 
-18 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-10 
0 
0 
0 
0 
0 
0 
0 

-710 
-300 
-370 
-200 
-270 
-280 
··100 
110 

-201) 
230 

-200 
-201) 
-200 
-201) 
-200 
-200 
-200 
-201) 
-200 
-200 
-201) 
-500 
-200 

211) 
-200 
-200 
-201) 
-201) 
-200 
-200 

210 
210 

-171) 
-201) 
-200 
-111) 
-200 
-200 
-550 

10 
11) 

-10 
-11) 
-10 
-10 
-10 
-10 
-10 

10 
-10 
-10 
-10 
-10 
-10 
-10 
-11) 

20 
-10 
-10 
-10 
-11) 
-10 
-10 
-10 
-10 
-10 
-11) 
-11) 
-10 
-10 
-11) 
-10 

-200 
-10 
-10 
-10 
-10 
-10 
-10 
-10 

.6 -110 

.8 -20 

.1 -20 

.s -33 

.s -10 

.1 -15 
-.2 -51 

.1 -62 

.7 -20 

.6 -20 

.1 -20 

.1 -20 

.1 -31 

.1 -20 

.1 -20 

.1 -20 

.6 -20 

.s -21) 

.7 -20 

.1 -20 

.5 -20 
-.2 -121) 

.1 -20 

.5 -20 

.1 -20 

.1 -20 

.5 -20 

.6 -2G 

.1 -20 

.5 -51 

.5 -1·1 

.s -20 

.9 -82 
1.2 -51 
.7 -1·7 

-.2 -70 
.9 -55 
.5 -52 

1 -100 
1. 5 0 
1.7 I) 

-.6 0 
1. 8 0 
-.6 0 
1.2 0 
1.5 0 

1 0 
.9 0 

1.8 0 
1.1 0 
1. 6 0 
-.7 0 
-.7 0 
-.7 0 
1. '3 0 
1.2 0 

2 0 
-.1 0 

.5 0 

.5 0 

.6 0 
1 0 

1.1 0 
-.6 0 
1.5 0 
1.1 0 
1.1 0 
.5 0 
.8 0 

1 0 
2. '3 0 
1. 3 0 
.1 -20 

-.a 0 
-.9 0 
-.7 0 
-.6 0 
.7 0 

-.6 0 
-.9 0 

-2 580 2151) 30& 
-1 lE,O 151) 31 
-1 -100 76? 101 
-1 -100 271) 52.1 
-1 -100 371) 57.3 
-1 -100 60·1 85. 7 
-1 -100 8713 113 

2 1600 101) 51.6 
-1 370 101) 21 
-1 -100 180 35 
-1 -100 170 30 
-1 -100 221) 36 
-1 -100 391) 56.9 
-1 110 301) 17 
-1 -100 271) 15 
-1 -100 311) 52.2 
-1 -100 201) 38 
-1 -100 381) 51.2 
·1 -100 191) 36 
-1 -100 211) 11 
-1 -100 171) 30 
-1 -100 1111) 206 
-1 -100 8'3 19 
-1 -100 70 18 
-1 -100 92 21 
-1 -100 9·7 20 
-1 -100 111) 32 
-1 -100 191) 35 
-1 -100 171) 35 
-1 130 72'3 85.6 
-1 -100 391) 58.1 
-1 -100 391) 59.8 
-3 -230 SU 8"1.5 
-1 -100 181) -11 
-1 -100 151) 31 
-2 -210 5'31 71 
-1 310 211) 31 
-1 -100 331) 50 
-3 -290 1201) 118 

0 2600 60:3 0 
0 1600 521; 0 
0 600 e.2•3 0 
0 -1000 197 0 
0 -500 f.0:3 0 
0 500 761) 0 
0 900 68·1 0 
0 600 32'.5 0 
0 -100 266 0 
0 1500 191 0 
0 900 18·1 0 
0 500 15·1 0 
0 100 301; 0 
0 -100 32'3 0 
0 1100 2613 0 
0 5000 13:3 0 
0 1600 327 0 
0 88000 112 0 
0 600 11'3 0 
0 500 32:3 0 
0 600 321) 0 
0 100 39:5 0 
0 600 522 0 
0 1100 72'3 0 
0 500 11"3 0 
0 900 25:3 0 
0 -300 922 0 
0 500 611; 0 
0 500 66:3 0 
0 900 e.0·7 0 
0 700 55G 0 
0 1000 611) 0 
0 700 3Z7 0 

-1 -100 111) 25 
0 3600 623 0 
0 25(10 13:3 0 
0 1100 101; 0 
0 900 311) 0 
0 100 31'7 0 
0 600 36-1 0 
0 -1100 131) 0 

13 
6 

10 
8 
6 
5 
5 
6 
2 
5 
1 
3 
6 
7 
5 
5 
1 
3 
5 
7 
5 

11 
3 
3 
3 
1 
5 
6 
6 
6 
7 
6 

10 
3 
s 
8 

-2 
5 

11 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

11 
6 

11 
7 
9 

12 
16 
'3 
1 
E, 
1 
5 
8 
8 
7 
8 
6 
6 
s 
7 
5 

30 
1 
1 
1 
1 
5 
6 
E, 

10 
8 
8 

15 
8 
7 

10 
e. 
a 

141 
0 
0 
0 
0 
0 
0 
0 
(I 

0 
0 
0 
(I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 

5::S -11 -100 
25 -1.3 -100 
31 -6.1 -100 
20 -3.9 -100 
29 -5.1 -100 
33 -6.3 -100 
57 -10 -100 
26 ·-1.6 -100 
19 -3.1 -100 
25 ·-1.1 -100 
16 -3.1 -100 
19 ·-3.5 -10(1 
21 -1.1 -100 
26 -1.5 -100 
21 ·-1.1 -100 
21 -3.8 -100 
19 ·-3.3 -100 
21 -3.3 -100 
21 -1.1 -10(1 
20 -3.8 -100 
19 -3.5 -100 
68 -13 -100 
18 -3.1 -10(1 
1'3 -3 -100 
20 -3.8 -100 
19 -3.6 -10(1 
22 -1.2 -100 
22 -1.1 -100 
20 -"I -100 
21 -1.5 -100 
21 ·-1.7 -10(1 
28 -5.2 -100 
35 -5.7 -100 
28 1.1 -100 
27 5.1 -100 
11 -5.7 -100 
21 1 -100 
26 1 -100 
38 ··1.9 -100 
0 0 -100 
0 0 -10(1 
0 0 -10(1 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -10(1 
0 0 -100 
0 0 -10(1 
0 0 -10(1 
0 0 -10(1 
0 0 -100 
0 0 -10(1 
0 0 -100 
0 0 -10(1 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -10(1 
0 0 -10(1 
0 0 -100 
0 0 -10(1 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -10(1 
0 0 -10(1 
8 1.2 -100 
0 0 -100 
0 0 -10(1 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 

99 
72 

150 
120 
170 
75 
18 
92 
33 
'32 
63 
E,6 

120 
E,7 
E,6 
7'3 
71 
76 

lCIO 
71 
77 
98 
11 
26 
31 
33 
n 

110 
07 

120 
110 
110 
190 
86 
E.6 

1'1'0 
81 
79 

229 
350 
300 
120 
51 
83 
93 
90 
59 
68 

290 
2!10 
1e.o 
58 
71 
63 

1El0 
76 
71 
E,1 
28 
25 
30 
31 
37 
18 
39 

110 
110 
100 
1::io 
110 
110 
so 
18 

110 
e,9 
61 
"18 
E,O 
e.9 
57 

1 
6 
8 
8 

10 
6 
1 
6 
8 

11 
7 
7 
8 
8 

11 
11 
9 
6 
9 
7 
8 
5 
6 
5 
7 
6 
9 

10 
8 
9 
8 
9 

13 
10 
10 
16 

'3 
9 

12 
9 
9 

19 
11 
li' 
15 
16 
8 

10 
8 
9 

12 
5 

11 
7 

10 
8 
8 
e. 
1 
5 
5 
1 
1 
1 
6 

22 
13 
13 
9 
9 

-5 
10 
1 

11 
6 
8 
9 
9 
8 

12 

120 
29 

-17 
-10 
-18 
-11 
-22 
120 
22 

166 
-11 
-10 
-13 

51 
-17 

23 
-11 
-15 

53 
-11 
110 
51 

-11 
-11 
-11 

-9 
-9 

-11 
-10 

21 
21 
85 

-31 
-241 
-23 
110 
110 
Si' 

51"'1 
10 

-10 
30 
30 
20 

-10 
20 
10 

-10 
30 
20 

-10 
20 

-10 
30 

-10 
20 

1700 
20 

-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 

10 
-10 
-10 
-12 
-10 
-10 

10 
r.o 
10 
30 
10 

89 0 
22 0 
15 0 
a 0 

17 0 
2i' 0 
27 0 
21 0 
27 0 
17 0 
6 0 
5 0 
8 0 

11 0 
7 0 
1 0 

10 0 
20 0 
23 0 
15 0 
15 0 
30 0 
10 0 
6 0 
8 0 
8 0 
6 0 
8 0 
7 0 

lE. 0 
11 0 
11 0 
35 0 
2(1 0 
22 0 
25 0 
lEI 0 
2(1 0 
50 0 
88 -2 
"'19 -2 
25 -2 
88 -2 
51 -2 
3i' -2 
3i' -2 
62 -2 
10 -2 
29 -2 
55 -2 
18 -2 
2i' -2 
2i' -2 
27 -2 
lE. -2 
21 -2 
-5 -2 
20 2 
23 -2 
18 -2 
19 -2 
15 -2 
15 -2 
10 -2 
11 -2 
&1 -2 
10 -2 
27 -2 
32 -2 
30 -2 
11 2 
25 -2 

7 0 
65 2 
52 -2 
75 2 
73 2 
71 2 
76 2 
73 2 

903 196 12.76 
31 11 16.58 

;;:01 11 15.66 
6El.'3 1'3 35.88 

1.1'3 23 10.22 
l.90 17 30.81 
;;:s1 72.2 11.28 
1.02 31 21.86 

35 6.7 31.57 
Si' .1 12 27.29 
51.'3 10 35.31 
6•1. 7 12 13.11 

113 23 31.11 
'3•1.6 1G 10.9 
'30.8 16 15.03 

1.11 21) 12.72 
GE,.'3 11 28.16 

1.32 1:3 25.US 
15 13 22. 79 

5(1.9 15 37.07 
1,; 15 25.66 

;116 10:, 17.66 
2'3 6.3 25.62 
21 5.;? li'.82 
25 6.G 12.65 
21 6.1 52.13 
3'3 12 63. 16 
57 1-1 31.31 
1-l p 15.3'3 

215 25 31.83 
941.5 2:, 20.16 

105 22 19.37 
l.6G -11) 17 .9 

5E,.3 U3 17.6 
11 15 61.22 

230 31; 13.16 
9.:.a t:3 11.18 
'3.:.s 1'3 28.28 

~;20 37 7.66 
260 27.13 2.58 
;;:10 21.1 3.07 
260 28.6 19.9 
::,oo 17 8.Gl 
.:so 22.1 26.1 
:120 26. 7 30.3 
.:90 27 .6 39.6 
I.BO 16.!5 15.1 
I.SO 11."3 17 .3 
;;:so 23.13 2.n 
c'.30 25.G 7 .'31 
1.90 35. 1 1.7 
130 12.•3 1.E.8 
1.60 16.13 13.1 
1.10 17.3 13. 7 
c'.20 28.i' 1.59 
1.20 11.13 13.1 
1.20 13.7 .7 
1.50 lE..G 18.3 

3£. 6.1 11.8 
30 2.'3 33.8 
13 s.·3 105 
33 5 121 
30 --1 82.8 
19 . '3 60.8 

1.20 6.7 16.7 
330 21.2 30.5 
210 20.'3 59.6 
.:so 23.1 50.6 
270 20."3 17 .2 
;;:50 21.-1 12 
.:10 17.0 12.1 
160 11.·1 5. 18 

55 6.2 32.21 
::ioo 2'7 13.5 
;;:10 21.1 9.Gl 
.:20 113 11.2 
l.90 18.0 7.56 
190 1'5 13.1 
180 15.-1 18.2 
210 28.6 8.19 

80 -5 
20 
18 -5 
30 -5 
25 -s 
18 0 
13 -12 
11 -5 
51 -5 
16 -5 
10 -s 
11 -5 
23 -5 
10 -5 
11 -5 

127 -5 
13 -5 
77 -5 
38 -5 
18 -5 
15 
19 -5 
27 -5 
28 -5 
23 -5 
17 -5 
20 -5 
21 -5 
25 -5 
28 -5 
30 -5 
BO -15 
71 -5 
e.s -5 
81 -11 
22 -11 
19 -11 
50 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

15 -5 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

333 



150 

160 

170 

180 
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.. 

Appendix 9-9A. continued. 

5. N. DH DH or AU HA SC CE CR 11H FE CD NI CIJ ZN AS SE BR R1I 2R NO RG CD SN se TE cs EtR LA SN EU fEt YB LU IR Hf TR M PB BI TH u MT ZN2 AG2 

186 26 
18626R 
186 2 7 
186 2 8 
186 29 
187' ... 0c 
18 6 3 1 
1862 2 
18717C 
186 23 
18& 2S 
187'28 
18 7 29 
18 7 30 
19 7 3 l 
18 7 32 
19 7 3 3 
187'34 
187'35 
18 7 36 
187'37' 
186 05 

20702 t1 10 
20702 11 10 
20702 t1 10 
20702 11 11 
20702 t1 1"1 
20702 11 11 
20702 t1 3"1 
20701 11 13 
20701 H 13 
20701 H 13 
20701 H 39 
20705 H 13 
20705 H 10 
20705 H 13 
20705 H 10 
20705 H 13 
20705 H 13 
20705 H 13 
20705 H 12 
20705 t1 13 
20705 H 39 
20801 t1 13 

6E, .32 
-U, • ?'I 
-18 .12 
160 .31 
-19 .38 
-19 .38 

90 .3E. 
21 .58 

- 15 .E, 
"1'l .. 52 

-2£. .S~i 
180 .3S 
68 .27 

1300 ."I 
-18 .st 
-18 .'Ii' 
-18 .27 

19 ~ 15 
-11 .1"1 
170 .12 
12 ."11 
25 .OEt 

0 
0 
0 
0 
0 
a 
0 
a 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 

?.21 
360 
561 
62'3 
i:>11 
563 
871 
555 
18G 
121 
75G 

a 
0 
0 
0 
0 
a 
a 
0 
0 

73? 
211 

120 
250 
-130 
570 
"1'30 
530 
780 
180 
230 
270 
310 
380 
190 
36.0 
260 
300 
320 
190 
180 
180 
330 
350 

8-100 
7800 
8700 
9800 
8700 
8100 
700'0 
"1700 
1300 
1100 
1000 
7"100 

11000 
8600 
f.800 
£,700 

10000 
12000 
12000 
12000 
7500 
7500 

8.13 
16 

19.i; 
22 
21 

2~1.1 
23 

10.'3 
11.•3 
1"1.G 
15.7 

n 
20.13 
17.13 
1"1.S 
1e.. 7' 
22.:3 
2(1.·1 
20.-1 
2;1.:3 
lE,.8 
13.:3 

30 
e.o 
e.o 
e.o 

100 
i'O 
80 
10 
i'O 
i'O 
80 
70 
e.o 
E,Q 

so 
£,0 
70 
so 
so 
e.o 
e.o 

1e.o 

120 
110 
120 
120 
170 
110 
1"10 
120 
l&O 
210 
180 
130 
120 
120 
110 
110 
130 
110 
110 
110 
130 
270 

97 
130 

'36 
80 

150 
l'O 

110 
(,(, 

57 
67 
77 

130 
56 
51 
60 
66 
71 
89 
76 

120 
82 

110 

lloO 
130 
120 
130 
110 
180 
170 
190 
150 
170 
170 
1'° 
16.0 

170 
160 
110 
110 
110 
170 
110 

9 
22 
22 
28 
23 
17 
19 
5 

13 
15 
13 
20 
12 
13 
10 
15 
2':l 
33 
17 
26 
17 
11 

-10 
10 

-10 
30 

-10 
-10 
-10 
-10 
-10 
-10 
-90 
so 
30 

-10 
-10 
-20 

20 
-10 
-10 
-10 
-10 
-10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
a 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 

2 
2 
3 
1 
5 
3 
'I 
7 
3 
3 
7 
3 
3 
1 
3 
1 

12 
1 
3 
3 
'I 
7 

3.5 
-.5 

.5 
-.5 
-.s 
-.5 
-.s 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 

.2 
1 

.8 
1 

.'3 

.0 

.8 
-.3 

.8 

.7 
-.5 

.8 

.7 

.1 

.5 

.1 

."1 

.s 

.3 

.7 
-."I 
1.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 

0 2(10 111 
0 5(10 1'3"' 
0 -1(10 335 
0 -1(10 3813 
0 1000 337 
0 "100 337 
0 £,00 51"1 
0 5(10 262 
0 100 225 
0 -300 210 
a -100 "10'3 

-2 600 3913 
-2 -10(10 "10'3 
-2 300 28'3 
-2 3(10 2G1 
-2 500 330 
-2 -1(10 302 
-2 3(10 1'11 
-2 100 180 
-2 600 182 
0 -300 395 
0 300 121 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
a 
0 
0 
(I 
0 
0 
0 
(I 
0 
(I 

0 
0 
0 
(I 
(I 

0 
0 

0 
0 
0 
0 
0 

- 0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 -100 
0 -100 
0 -100 
a -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
a -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -10(1 
0 -10(1 
0 -100 
0 -10(1 

11 
21 
13 
-19 
50 
"1-1 
7"1 
25 
27 
23 
18 
15 
51 
38 
37 
"15 
31 
21 
19 
25 
55 
-2 

-1 
3 

10 
1"1 
7 
7 

13 
6 
s 
5 
G 
7 

12 
6 
5 
8 
8 
2 
1 
3 

12 
3 

11 
37 
28 
25 
23 
20 

120 
110 
180 
2"10 
&30 

8 
'I 

-5 
6 
e 
6 
5 
1 

-'I 
21 

550 

"12 -2 
73 -2 
"16 -2 
5-1 -z 
51 -2 
5"1 -2 
E,£, -2 
Z6 -2 
22 -2 
25 -2 
2& -2 
28 -2 
;;18 -2 
20 -2 
21 -2 
29 -2 
28 -2 
31 -2 
so -2 
"18 -2 
27 -2 
E.6 1 

22 2.1 20 
35 ,.3 e..'31 
90 10.1 39.2 

130 10. 1 38.8 
94 10.3 33."I 

110 ,.3 81.2 
1£,0 12.£, 1"1.5 

33 1.5 72.2 
27 3.3 "13.3 
2'9 1.3 50.3 
18 1 "18.i' 

110 9.1 11.1 
150 16 10.8 
81 7.8 10."I 
58 6, 1 11.i' 
86 15 11.8 
':lG 11.5 9.76 
16 "1.3 12.1 
so 1.'3 11.9 
53 1.'3 11.6. 

100 8.'3 33.6 
1'3 5.-1 15.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

18606 
18 6 0 7 
186 08 
18609 

20801 H 13 
20801 t1 13 
20801 H 13 
20801 t1 13 

'HO . lr' 
58 . 1& 

1..67 . ' 
160 .21 

0 
0 
a 
0 

6"17 
577 
8713 
82"1 

890 
630 
610 

1700 

"1300 
9-100 

11000 
"1100 

30.:, 
2e..s 
2!,.1 
27. '3 

:no 
220 
lSO 
250 

260 
210 
1':10 
2&0 

320 
210 
160 
210 

110 
120 
110 
110 

"10 
67 
"18 

100 

-20 
-10 
-30 
10 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

6 
6 
5 
6 

1 
-.s 
-.5 
-.5 

0 
0 
0 
0 

-10 
-10 
-10 
-lO 

1. '3 
2.1 

• '3 
2.1 

a 
0 
a 
0 

0 
0 
0 
0 

-600 
-soo 

"1(10 
-600 

3% 
373 
51:>·1 
52'3 

0 
0 
0 
0 

0 
0 
0 
0 

0 
(I 

(I 

0 

0 
0 
0 
0 

0 -10(1 
0 -100 
0 -100 
0 -100 

18 
51 
78 
7"1 

12 
10 
8 

10 

E."10 
&10 
100 
e.10 

E.'3 
75 
81 
70 

3 
2 

-2 
3 

1&0 11.1 
1"10 15.6 
230 23."I 
220 1"1. 1 

26 
25.S 
27.6 
2"1.3 

0 
0 
0 
0 

0 
0 
0 
0 

186 1 0 
18 Ii> 1 1 
186 1 2 
10 7,..,..c 
186 32 
186, 33 
186 34 
19750C 
186 3S 
18 7 49C 
186 37 
1860 1 
186 02 
l87'43C 
186 03 
1860 ◄ 
186 04R 
186 21 
186 38 
186 39 
18639R 
187'51C 
18& -"11 
186 1 °" 
18& l 4R 
18 7 ◄ SC 
18& 15 
18 6 1 7 
18659 
186 60 
18661 
187'57C 
18662 
18 6 18 
187' "'6C 
18620 
1867'5 
186 76 
1867'7' 
18680 
18681 
18683 
17557' 
l7':'i58 
17'559 
17'560 
17'561 
17'562 
17'563 
17'56 ◄ 

20801 H 13 
20801 H lJ 
20801 H 13 
20801 H lJ 
20803 H 10 
20803 H 10 
20803 H 10 
20803 H 10 
20803 H 10 
20803 H 10 
20803 H 39 
2080"1 H 13 
2080"1 t1 13 
2080"1 H 13 
2080"1 H 13 
20801 H 13 
20801 t1 13 
20801 11 39 
20"101 ti 1"1 
20901 ti 11 
20901 H 11 
20"101 H 11 
20901 H 39 
20902 H 13 
20~2 ti 13 
20902 H 13 
20902 11 13 
20902 H 39 
20901 11 13 
20901 H 13 
2090-1 11 13 
20'301 t1 13 
20901 11 39 
20"106 H 13 
20"106 H 13 
20'306 H 3"1 
21002 H 13 
21002 H 13 
21002 H 13 
21005 t1 10 
21005 H 10 
21005 H 39 

11 
11 
11 
11 
13 
13 
13 
11 

600 . l~i 0 
6'10 .Oi' 0 
120 • tr' 0 
1'30 . 1'3 0 
200 .. 2~• 0 

88 • lr' 0 
BE. .15 0 

100 • lE, 0 
220 . ta 0 

35 .19 a 
7E, .19 0 

120 • "1E. 0 
22 .35 0 

150 .3:J 0 
-22 .2"1 0 

-9 . l:J 0 
32 . 2'1 (I 

62 .5:,1 0 
5"1 .19 0 
&9 .1 0 

-23 .3 0 
17 .22 0 

-31 .3E. 0 
210 1-.• L 0 

Go .31 0 
-38 .1~ 0 
-15 .09 0 

80 .2"1 0 
21 • l'i' 0 

-19 .21 0 
-s -.as 0 
'37 .25 0 

-38 .2EI a 
110 .11 0 

1•.36 . ' 0 
120 . 2e. 0 
39 • lEt 0 
-s -.05 0 

-20 • lE, 0 
-23 .Z2 0 
-lE, .;I 0 
-32 .2i' 0 
568 -1.2 110 
3'30 -1.7 111 

32 -.31 9-1,1 
&3 .29 105 

-21 -.3Et 121 
220 -.12 10"1 
-23 -.s 98.3 
180 -.11 120 

339 
a 

192 
"156 
822 
568 
635 
65& 
S"\2 
283 
835 
1'33 
330 
511 
E,"17 
2"15 
"1"10 
755 
017 
396 
"19'3 
2e.a 
91':l 
201 
518 
296 
-s 

"161 
0 
0 
0 

"\5'3 
1210 
530 
75'3 
580 

a 
a 
o 
a 
0 

1380 
3280 
1&10 

..90 
270 
160 
150 
620 
,20 

1500 
"1'30 
100 
880 
820 
750 
%0 

1100 
"370 
600 
930 
690 
170 
630 
"11:>0 
180 
"170 
910 
J20 
180 
270 
290 
370 
170 
370 
290 
190 
390 
170 
130 
-so 
260 
380 
3'30 
730 
-150 
530 
-so 
370 
330 
210 
510 
560 
650 
270 
500 
.."'° 
500 
3"30 
170 

3500 
2"!00 
1800 
7-100 
':1700 

10000 
10000 
'3800 

10000 
9300 
8200 
"1300 
"l':100 
6500 
7700 
i:>600 
9100 
6300 
8£,00 
9700 
8700 

11000 
8200 

11000 
10000 
21000 
21000 
13000 
11000 
12000 
7900 
9100 
9100 
8300 

0 
7600 

13000 
10000 
'3S00 

12000 
9000 

10000 
702 
590 
7&8 
611 
702 
570 
552 
552 

3'3.i 
3"1.S 
3"1.8 
311:• ,-;r •.JI 

2i'.1 
23.13 
25.r:. 
2'3.13 
25.6 
2:::1.i;, 
22.G 
30.:, 
21.1 
30.1 
21.2 
10.1 
21. l 
27.F.I 
30."'I 
13.F.I 
22.2 

2'3 
28.7 
'3.1 

21.2 
25.1 
1:t,7 
2E..1 

28 
2El.l3 

....? 
31.1 
37.1 
2e.. 1 
"IO.G 
28.7 
3"1. 1 

&.5 
37.~ 
31. l 
31.5 
39.:3 

2? 
3:3 
29 
21 
23 
21 
21 
21 

730 
5e,o 
6'30 
110 
2"10 
200 
210 
2"10 
200 
180 
210 
280 
220 
250 
170 
70 

170 
220 
280 
lLO 
200 
lSO 
350 

"10 
110 
"300 
120 
280 
100 
1&0 
50 

190 
370 
-100 
350 
"IOO 
ZE.O 

70 
380 
190 
270 
300 

98 
!IS 

280 
M 
E,7 
Tl 
E.5 
71 

170 
550 
570 
280 
250 
210 
210 
210 
220 
180 
320 
260 
210 
230 
1"10 
210 
220 
110 
280 
280 
230 
190 
500 
130 
130 
230 
250 
290 
110 
1'30 
300 
130 
320 
"180 

o 
3'30 
350 
"180 
150 
270 
"100 
320 
130 

-120 
200 

77 
89 

•65 
-68 
'2 

660 
660 
330 
350 
290 
250 
2'30 
250 
200 
190 
220 
510 
51:>0 
170 
270 
&30 
280 
390 
1JO 
220 
180 
180 
380 
110 
92 

260 
270 
320 
210 
3-«J 
110 
1"10 
150 
520 

0 
-110 
550 
"310 
750 
350 

1700 
520 

30 
26 

130 
16 
11 
16 
33 
22 

"110 

110 
150 
1-10 
130 
120 
150 
120 
120 
160 
160 
110 
110 
120 
110 
150 
150 

110 
110 
130 
110 

'39 
110 
110 

':17 
120 
120 
110 
230 
110 
220 
130 

0 
160 

130 
130 
210 
150 
220 

-200 
•130 
-200 
-200 

210 
2'JO 

-200 
-200 

3ZO 
"190 
3&0 
l&0 
75 
E,3 
6J 
'39 
55 
82 
33 
61 
53 
52 
36 
11 
"12 
39 
23 
22 
13 
21 
28 
12 
21 
"11 
16 
29 
11 
10 
6 

21 
22 
5g 
82 
63 
25 
11 
35 
38 

1-10 
7S 

-11 
-20 
28 

'J 
-9 
-'ii 

-10 
-8 

-20 
30 

-10 
-zo 
-10 
-20 
-10 
-10 
70 

-10 
-10 
-10 

20 
-10 
-e.o 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-30 
-10 
-30 
-20 

30 
-20 
-10 
20 
10 

-::io 
-:!ID 
-20 
-20 
-20 
20 

-10 
20 

-10 
10 

-30 
-36 
-"11 
-10 
-10 
-10 
-10 
-10 
-10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-5 
-13 
-5 
-5 
-5 
-5 
-5 
-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-56 
-7'3 
-26 
-10 
-31 
-31 
-35 
-26 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
a 
0 
a 
o 
a 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8300 
8900 
1300 
3600 
2100 
2900 
3300 
3300 

5 
1 
6 
7 
1 
6 
5 
5 .. 
3 
6 
G 
5 
5 
"I 
6 
6 
6 
6 
5 
5 
1 
8 
6 
8 
7 
8 

18 
e. 

11 
11 

9 
18 

£, 
0 
0 
6 
5 
7 
7 
9 
7 

-12 
-18 
-6 
-1 
-6 
-6 
-7 
-5 

1 
2 

1,5 
-.s 

.5 

.5 
-.5 
-.s 
-.5 
-.s 
-.5 
-.s 
-.5 
-.5 

1 
.5 

-.5 
-.5 
-.s 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.s 
1.5 
-.s 

l 
.s 
0 

3.5 
-.5 
.s 

-.5 
-.5 

1 
-.5 

.1 

.1 
2.1 
.2 

-.1 
-.2 
-.1 
-.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-56 
-79 
-27 
-23 
-33 
-31 
-37 
-30 

-10 6.3 0 
35 "1.8 0 

-10 10 0 
71 1.5 0 

-10 2.3 0 
-10 l."'1 0 
-10 1.'3 0 
-10 1.6 0 
-10 1. 1 0 
-10 2.13 a 
-10 - .. 1; 0 
-10 1. 1 0 
-11) 1.3 0 
-10 1 0 
-10 .'3 0 
-10 .1 a 
-10 1.8 0 
-10 1. 7 0 
-10 .8 0 
-10 ,!;\ 0 

23 .? 0 
-10 1.1:, a 
-10 -,13 0 
-10 .7 0 
-10 1."I 0 
-10 1.1 a 
-10 .13 0 
-10 1.3 a 
-10 .6 a 

83 .9 0 
-10 -.2 0 
-10 -1 0 
-10 -.2 a 
-10 1.2 0 

a 2.3 0 
0 1."1 0 

-10 .8 a 
-10 -.2 0 
-10 -.2 a 
-10 1,'3 o 
-10 12 a 
-10 3 o 

-e.90 22.'3 -120 
-970 1.2 -170 
-zoo -.2 -53 
-200 .6 -13 
-200 .7 -61 
-200 -.2 -62 
-200 -.2 -67 
-200 .1 -5& 

0 -6(10 181 
0 1(10 113 
0 600 121 
0 -600 2'33 
0 7(10 51"'1 
0 "100 35'3 
0 &00 "10'3 
0 -GOO "165 
0 -500 331 
0 E.(10 183 
0 -500 "IGl 
0 2000 281 
0 1600 192 
0 1e.oo 3"10 
0 800 3"13 
0 100 171 
0 £,(IQ 3"11 
0 1500 51:>l 
0 2000 5"15 
0 "100 255 
0 700 31:>0 
0 700 193 
0 8(10 71·1 

-2 100 112 
a -700 310 
a -600 181 
o -300 1"1:3 
o -1200 33"'1 

-3 100 118 
-'I 1100 31"1 
-2 200 77' 

0 '300 261:, 
-1 1100 71,; 

0 500 363 
0 -600 355 
0 800 "135 
e. -600 35'3 

-z -100 n 
-"I 1100 172 
-5 1000 512 
5 -100 558 
0 800 811 

-3 -310 2520 
-'I -1,0 3720 
-1 -100 260 
-1 -100 130 
-2 -100 1':10 
-2 -100 210 
-2 -220 310 
-1 -100 320 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1'39 
28"1 

38 
2'3 
"11 
36 
"11 
..7 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 

-11 
5 
3 
7 
1 

-1 
1 

0 
Cl 
(I 
(I 
(I 

(I 

0 
(I 
(I 

(I 
(I 

(I 

Ct 
(I 
(I 

(I 
(I 

(I 

0 
(I 
(I 

(I 
(I 
(I 

(I 
(I 

Cl 
Cl 
(I 
(I 

(I 
(I 

(I 
(I 

(I 

0 
0 
(I 

(I 
(I 

(I 

0 
21 
2el 

'5 
'5 
j' .. 
E, 
a 

0 a -100 
0 0 -100 
0 a -1oc1 
0 0 -10(1 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
a 0 -100 
0 a -100 
0 (I -100 
0 0 -100 
0 0 -100 
0 a -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
o 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 0 -100 
0 a -100 
0 0 -100 
0 a -100 
0 0 -100 
0 a -100 
0 0 -100 
0 0 -100 
0 0 -100 

"15 -5.1 -100 
65 -&.3 -280 
19 2.8 -100 
23 3.8 -100 
28 1.1 -100 
25 3.8 -100 
22 3.1 -100 
2E. 1.1 -100 

e.o 
3"1 
92 
3'.;; 
':11 
53 
57 
72 
"12 
18 

110 
12 
2G 
18 
55 
29 
5"1 

120 
7G 
"13 
6"1 
28 

1-10 
1':l 
1:.8 
31:, 

-2 
80 
15 
27 

9 
21 
82 
6-1 
79 

110 
52 
10 
80 
"17 
85 

150 
110 
11:.0 
80 
62 
60 
60 
38 
59 

-1 
5 

-3 
':I 
&, 

11 
12 
10 

"I 
6, 

-3 
-2 

1 
8 
£, 
7 

10 
':I 
8 
7 
6 

10 
1 

-1 
G 
1 
6, 

-2 
7 

-1 
-'I 
-1 

9 
8 
7 
6 
1 
7 

12 
-"I 
10 
12 
s 
8, 
g 
8 
£, 
? 

230 
210 

"11 
1100 

2,; 
0 

12 
20 
-6 

-12 
60 
21 
11 
G"I 
67 
75 

320 
l.20 

313 
31 
65 
71 

100 
S50 

1-100 
750 

1000 
5"100 

270 
130 

11 
-30 
1'30 
110 
070 
210 

21 
13 

21 
2-1 
18 
53 

-3'!1 
-56 
-21 
-1'3 
-28 
-2'3 
-30 
-25 

93 i' 
107 7 
151 10 
l':!2 "I 

E,'3 2 
1.::3 3 
16 2 
E,6 3 
10 2 
91 2 
E.9 -2 
52 1 
58 .. 
1G 3 
e.o 2 
39 2 
86 2 

101 3 
52 3 
E, 1 2 
99 1 
72 '3 

109 3 
'56 -2 
56 -2 
51 3 
"18 2 
'56 2 
55 -2 

12'3 -2 
e.5 1 
"18 2 
E,6 2 

138 7 
0 0 
0 0 

E,6 2 
1"11 1 
123 3 
123 2 
226 5 
119 3 
26 0 
23 0 
12 0 
8 a 
s 0 
8 a 

10 0 
6 0 

71 12 22.2 
60 6 12.'l 
17 9.5 3"1.1 

100 7 .·1 28.3 
200 19.3 21.1 
1"10 11.2 11.7 
l&O 15 39.1 
170 1"1.8 "13 
130 11."I 26,.1 

Go 7.3 11.7 
180 15.'3 18.2 
85 12.s 31.S 
6-1 6.'3 E,8.7 

120 L't. "\ 73.7 
150 1"1.9 29.3 
65 7.8 10,6 

120 10.3 18. i' 
l':10 1'3,2 16..9 
l':10 21.'3 22.1 
87 10.-1 16..8 

120 12.7 13.6, 
71 8.7 .85 

2"10 30.6 11.3 
-11 1.7 7.95 

110 12."I 3.63 
71 12 "l."16 
SJ 5.-1 17.2 

120 15.f.l 12.9 
-15 7.7 11.1 
66 10.5 12.G 
lo 3 2.37 
65 6.1 22 

190 33.S 3.91 
110 1"1.8 51.9 
160 11,8 .08 
160 16.9 16.6, 
120 17.5 8.81 

27 2.6 2.8 
180 21.5 12.':I 
180 22.1 8.85 
160 21.& 2.27 
310 3"1.'3 1.36, 
'33"1 1-1 17,93 

0 1& 13.7£, 
85.7 13 l-1.68 

"15 9.1 3'3.':l 
5? 11 12.S& 

102 1"1 10.61 
132 11 8.21 
120 1& 22.2(. 

0 0 
0 0 
0 0 
0 0 
0 0 
a 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

16 -1':I 
52 -26 
36 -11 
22 -5 
18 -11 
11 -11 
11 -15 
11 -12 

334 



Appendix 9-9B. List of all nonmag HMC sample assays, sorted by sample number. 

S.N. DH Dtl OT IIJ Ill SC CE at ,. FE co NI cu ZN AS K -- ZR Ill .. CD 511 58 n: cs BA LA Sit [U ra Y9 LU 151 HF TA u P9 BI TN u IIT ZN2 AG2 

16801 
1680 ◄ 
16816 
16818 
16820 
16822 
1682 ◄ 
16825 
16826 
16833 
1683 ◄ 
16835 
16836 

202 
202 
202 
202 
202 
202 
202 
202 
202 
212 
212 
212 
212 

S 21 
S 21 
S 11 
S 11 
S 11 
S 11 
S 11 
S 11 
5 11 
5 11 
S 11 
SU 
S 11 

'10 .or. 
10 .or. 

120 .22 
700 .18 
-25 .21 
'110 .2 

78 .1'1 
-,o .1r. 
250 .21 
-32 ."18 
-10 .51 
-10 .28 
-32 .'15 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9'l3 
881 

1070 
10XI 
985 

1160 
1000 
(,75 
717 

1'170 
20,0 
1'120 
1"100 

1000 
9'0 
E,70 
:!170 
s10 
710 
S'30 
'110 
~ 

270 
230 
250 
:!160 

7600 
7100 

12000 
16000 
1'1000 
13000 
13000 
12000 
12000 
5700 
'1300 
'1'300 
5100 

25.1 
27.2 
29.8 

25 
26.1 
29.7 
27.5 
17.'1 

1'3 
26.'1 
23.2 
l'J.7 
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169 ◄ 2 
169"1 ◄ 
169"15 

101 
101 
101 

S 21 
S 27 
S 25 

-zz 
2,0 
-5 

.1 
.0'3 
.28 

0 
0 
0 

512 
727 

1110 

(.r.0 
E,10 
:!l,O 

,soo 
7100 

10000 

23.3 
26.'1 
26.'1 

55 
Bl 

160 

130 
1'0 
z:,o 

9' 
150 
1E.O 

2'JO 
270 
170 

83 
'3Z 

100 

10 
-10 
-10 

0 
0 
0 

0 
0 
0 

0 
0 
0 

15 
1S 
10 

.5 
1 

.5 

0 
0 
0 

-10 
-10 
-10 

3., 
3.5 
1.8 

0 
0 
0 

0 
0 
0 

5"IO 

.."'° 7(1() 

310 
'106 
851 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 -100 
0 -100 
0 -100 

160 
1'10 
120 

8 
-'1 

9 

-10 
-10 
-10 

5 
1'1 
'13 

-z 
-2 
-2 

110 21.r. 
1'10 21.8 
200 51.3 

8.07 
2.57 
19.3 

0 
0 
0 

0 
0 
0 

169 ◄ 6 101 S 21 -23 .12 0 510 180 15000 22.'3 110 270 1'10 120 '2 -10 0 0 0 8 .5 0 -10 -.5 0 0 -3(10 3'1l 0 0 0 0 0 -100 39 -2 -10 1r. -2 92 20.'1 11.7 0 0 
1695"1 
16957 
16958 
16960 
16961 
16962 
16965 
16967 
16968 
16969 
16973 
16982 
1698 ◄ 

105 
1°' 
1or. 
10, 
1°' 
1or. 
10, 
10, 
10, 
10, 
107 
107 
107 

S 21 
S 21 
S 21 
S 27 
5 11 
S 11 
S 21 
S 21 
S 21 
S 21 
S 21 
S 1'1 
S 11 

-53 .1E. 
73 .12 
,0 .08 
23 .2'!1 

-28 .27 
17 .26 

-27 .1'1 
1'1 .0'3 
21 .12 
29 .1 
10 .1'1 

110 .26 
60 .28 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1010 
1010 
917 
972 

1Z50 
1(180 

1150 
8l6 
782 
71'! 
ne 
202 
2.1'1 

800 
710 
800 
750 
290 
230 
880 
(.,0 

700 
8'10 

M,O "° 
:!120 

5700 
r.200 
5900 
7100 
noo 

10000 
7100 
,900 
'700 
'100 
,soo 
1900
.'°° 

31.7 
,0.7 
29.'1 
27.8 
2-1. 7 
21.7 
Z3.3 
2'1.8 

,0 

21.• 
2-1., 
2-1., 

Zl 

88 
a,... 

110 
310 
280 

'15 
'1 
Bl 
85 
'5 

100 

" 

100 
110 
100 
110 
ll-10 
~ 

7'1 
100 
110 
1'0 
110 
1'10 
130 

130 
170 
120 
230 
250 
2'10 

73 
110 
110 
1Z0 
100 
'5 
5.1 

360 
2'10 
200 
270 
1'10 
120 
220 
360 
3-10 
510 
210 
120 
130 

gr. 
130 
180 
92 
E.'1 
7'1 
11 
8' 

120 
110 
n 
:,0 
15 

-27 
-27 
-20 
-20 
-10 
-2'1 
-21 
-10 
-15 
-1'1 
-22 
-11 
-10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

21 .5 
15 .5 
Cl .5 
11 -.5 
8 .5 
1' .5 

11 -.5 
Cl .5 
Cl .5 
21 .5 
lS .5 
s -.5 

" -.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 

3.3 
3.8 
3.8 
1.•-.,-., 

2 
1.• 

3 
..... 
1••-... 
-.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

:,x,o 
'12CIO 
11(1() 
'18(10 
-1(10 
-XtO 
Z7CIO 
20(10 
25Cl0 
1"10 
Z5Cl0 
-X10 

Ul0 

r.-10 
'16 
538 
'173 
735 
657 
,31 ..... ..... 
557 
'1l7 
120 
11, 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 

300 
320 
280 
180 
110 
100 
310 
250 
270 
310 
260.., 
50 

r. 
15 
11 
7 
r. 
5 

1'1 
10 
10 
10 
7 
r. 
1 

10 
-10 
-10 
-10 

10 
170 

10 
10 
10 

-10 
80 

-10 
-10 

17 -2 
21 -2 
37 -2 
'17 -2 
28 -z 
15 -2 
13 -2 
39 -2 
37 -2 
31 -2 
lS -2 
12 -2 
12 -2 

200 2'!1.2 
180 38 
1£.0 32.2 
210 32.5 
150 1.:.3 
110 3'1.'1 
250 31.1 
180 23 
Z30 27.'J 
170 2'!1.2 
170 27.7 
"12.'1 
21 9.r. 

1.53 
1.01 
1. 9-1 
.u 

l'J 
22 

Z.'8 
Z.33 
5.21 
1.59 
3.'3 
14 
158 

0 
0 
0 
0 
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 9-98 continued. 
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16986 
16988 

107 
107 

S 
S 

11 
15 

.... 
~ 

.26 

.31 
0 
0 

11:,1 
183 

:,30 
300 

8800 
8"100 

19.1 
17.1 

72 
r,.3 

130 
130 

r.o 
5r,. 

1"10 
1"10 

11 
11 

-10 
-10 

0 
0 

0 
0 

0 
0 

5 
r. 

-.5 
-.5 

0 
0 

-10 
-10 

.7 
-.:, 

0 
0 

0 
0 

-300 
-200 

91 
107 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

-100 
-100 

"10 
"18 

1 
r. 

-10 
-10 

15 -2 
1r. -2 

25 
27 

r..1 
5.7 

106 
110 

0 
0 

0 
0 

16989 107 S 11 61) .2"1 0 25' 320 9700 18.3 71 1"10 70 150 1r. -10 0 0 0 ' -.5 0 -10 .1 0 0 100 135 0 0 0 0 0 -100 r.s 5 -10 19 -2 35 6,.2 130 0 0 
16990 107 s 1S " .21 0 270 3"10 10000 18.9 7CJ 130 r.5 130 1:, -10 0 0 0 7 -.5 0 -10 -.3 0 0 -200 153 0 0 0 0 0 -100 71 r. -10 11 -2 " 8.7 87 0 0 
1699 ◄ 110 S 21 71) .1& 0 6,72 5"10 8700 2"1.7 88 120 150 210 58 -10 0 0 0 13 .5 0 -10 1.2 0 0 1500 382 0 0 0 0 0 -100 190 10 "ID 18 15 11) 21.r. 3.'3'J 0 0 
16996 110 S 21 -2'3 .11 0 851 r.&o 1r.oo 25.3 150 1"10 180 200 110 -10 0 0 0 13 .5 0 -10 1.5 0 0 2200 3"10 0 0 0 0 0 -100 190 7 80 18 -2 180 21.1 "1.7"1 0 0 
16998 110 S 11 l"IO .15 0 r.r.3 :,30 12000 19.'3 2"10 210 190 120 "11 -1r. 0 0 0 8 -.s 0 -11) .& 0 0 200 280 0 0 0 0 0 -100 88 10 -10 18 -2 120 1r..5 13.3 0 0 
16999 
17003 

110 
1(15 

S 
S 

11 
11 

100 .08 
11 .18 

0 
0 

5"12 
255 

280 
3'JO 

12000 
9300 

22.7 
18.3 

230 
•11 

270 
93 

2"10 
2"1 

130 
130 

2'10 
-2 

-18 
-10 

0 
0 

0 
0 

0 
0 

8 
5 

.5 
-.5 

0 
0 

-11) 
-11) 

-.7 
-.3 

0 
0 

0 
0 

-800 
"IOO 

258 
1"18 

0 
0 

0 
0 

0 
0 

0 
0 

0 -100 
0 -100 

83 
r.o 

7 
r. 

10 
-10 

29 -2 
11 -2 

110 17.1 19.1 
:n 7.1 71.5 

0 
0 

0 
0 

17005 105 S 11 2G .18 0 1r.3 320 9500 17.1 "13 <Ji; 25 130 -2 -10 0 0 0 5 -.5 0 -11) -.3 0 0 -300 91 0 0 0 0 0 -100 28 r. -10 15 -2 23 3.8 95.r. 0 0 
17007 105 S 11 72 .19 0 188 370 8900 20.1 r.e 120 12 120 -1 -10 0 0 0 5 -.5 0 -11) -.1 0 0 "IOO 109 0 0 0 0 0 -100 31 r. -10 15 -2 28 r.. 1 102 0 0 
17008 105 S 11 -18 .22 0 200 3"10 8300 19.S 90 150 r,.3 130 9 -10 0 0 0 1 -.5 0 -11) -.1 0 0 -200 115 0 0 0 0 0 -100 "10 5 -10 1r. -2 2'3 9 83.3 0 0 
17010 1(15 S 11 113 .25 0 112 300 8700 17.li 71 110 58 130 -1 -10 0 0 0 1 -.5 0 -11) .5 0 0 -100 75 0 0 0 0 0 -100 21 1 -10 17 -2 1,; 3.3 105 0 0 
17013 210 S 20 23 .32 0 1290 370 9100 1r..3 38 7CJ 50 190 11 80 0 0 0 9 -.5 0 -11) 2.1 0 0 700 777 0 0 0 0 0 -100 200 11 20 110 -2 230 33.7 3.38 0 0 
17017 210 S 13 -33 .29 0 131 270 15000 27.S 2r.o 320 ZE.O 110 -a -10 0 0 0 5 1 0 -10 -.7 0 0 100 285 0 0 0 0 0 -100 29 1 -10 35 -2 100 15.1 r.o.e 0 0 
17018 
17019 

210 
210 

S 13 
S 13 

51 
-21 

.2 
.11 

0 
0 

582 
120 

2'30 
210 

1"101)0 
17000 

31.'5 
21.,; 

330 
2"10 

370 
310 

2r.o 
ZE.O 

130 
150 

17 
19 

1"1 
-10 

0 
0 

0 
0 

0 
0 

5 
1 

-.5 
.s 

0 
0 

-10 
-11) 

-.7 
-.s 

0 
0 

0 
0 

-300 
500 

359 
252 

0 
0 

0 
0 

0 
0 

0 
0 

0 -100 
0 -100 

:,9 
31 

r. 
3 

-10 
-10 

2r. -2 
33 -2 

110 15.7 
9'3 12.1 

29.1 
Z0.1 

0 
0 

0 
0 

17028 
17029 

207 
207 

S lE. 
S 11 

151) 
-18 

.'8 

.77 
0 
0 

E.17 
E.71 

180 
170 

3800 
"1000 

9.8 
10.5 

51 
1r. 

110 
100 

71 
50 

170 
170 

9 
-1 

-10 
-10 

0 
0 

0 
0 

0 
0 

2 
2 

-.s 
-.5 

0 
0 

-11) 
-11) 

.s 

.5 
0 
0 

0 
0 

500 
&00 

328 
320 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

-100 
-100 

28 
25 

1 
5 

-10 
-10 

23 -2 
18 -2 

3& 
30 

r..1 11.8 
2.9 33.8 

0 
0 

0 
0 

17030 
17031 
17032 

2(17 
2(17 
2(17 

S 15 
S 11 
S 11 

-21) 

-31 
-3'3 

.72 

.82 
.8 

0 
0 
0 

751:> 
1000 
1510 

1'30 
280 
250 

3800 
301)0 
2500 

11.1 
11.'3 
12.3 

57 
r.1 
r,.3 

100 
100 
110 

57 
r.7 
r,.3 

150 
150 
1r.o 

-1 
-7 
-8 

-10 
-1"1 

3£,, 

0 
0 
0 

0 
0 
0 

0 
0 
0 

2 
2 
2 

-.s 
-.s 
-.5 

0 
0 
0 

-11) 
-11) 
-11) 

.r. 
1 

1."I 

0 
0 
0 

0 
0 
0 

100 
&00 

1100 

395 
522 
729 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

-100 
-100 
-100 

30 
31 
37 

5 
1 
1 

-10 
-10 
-11) 

19 -2 
15 -z 
15 -2 

"13 
33 
30 

5.9 
5 

-"I 

105 
121 

82.8 

0 
0 
0 

0 
0 
0 

17033 2(17 S 13 -31) .8& 0 881 220 2700 10.·1 "1£,, '36 51 170 -r. -10 0 0 0 2 -.s 0 -11) -.r. 0 0 500 119 0 0 0 0 0 -100 18 1 -10 10 -2 1'3 .9 r.o.e 0 0 
17037 102 S 21 r.·1 .12 0 &17 870 7200 2&.1 87 100 90 2"10 89 -1, 0 0 0 13 .5 0 -11) 3.1 0 0 1700 271 0 0 0 0 0 -100 200 7 -10 30 -2 150 20.9 13.9 0 0 
170 ◄ 3 1(12 S 21 1r.o .13 0 551 £,80 7800 27 91 120 9"1 210 95 -11 0 0 0 13 .5 0 -11) 3.3 0 0 3100 237 0 0 0 0 0 -100 lE.0 8 -10 17 -2 131) 1r..3 18 0 0 
170"19 102 S 21 3-1 .11 0 5&0 7&0 7300 2,.1 er. 110 100 310 ':12 -10 0 0 0 11 .5 0 -11) 3.7 0 0 r.soo 2"1r. 0 0 0 0 0 -100 150 11 -10 19 -z 120 21. 1 9.-1"1 0 0 
17050 102 S 21 2·> .11 0 5'18 800 8900 29.5 90 130 120 270 110 -11 0 0 0 1& .s 0 -10 1 0 0 8100 225 0 0 0 0 0 -100 1"10 £, -10 17 -2 120 17 .7 1.25 0 0 
17051 1Cl2 S 21 3'? .12 0 557 810 7100 31.'5 91 130 100 3r.O 100 -15 0 0 0 15 .5 0 -11) 1.'3 0 0 5300 23& 0 0 0 0 0 -100 150 s -10 30 -2 120 18.9 1.38 0 0 
17053 1Cl2 S 11 r.7 .3 0 51& "120 8800 23.S 100 1&0 r,.3 120 "10 -10 (I 0 0 1 -.5 0 -10 -.5 0 0 -300 358 0 0 0 0 0 -100 &9 £, 210 30 -2 110 11.2 38.5 0 0 
1705"1 1(12 s 1'I -23 .2'3 0 3"11 530 ,r.oo 23.3 72 110 3r,. 130 1r. -10 0 0 0 3 -.5 0 -11) -.5 0 0 -200 200 0 0 0 0 0 -100 85 8 -10 23 -2 r.o 13.7 35.9 0 0 
17055 102 S 11 191) .21 0 307 170 9000 21.1 r.1 110 32 110 13 -10 0 0 0 3 -.5 0 -11) -.5 0 0 -200 178 0 0 0 0 0 -100 7"1 7 -11) 21 -2 52 13.2 39.8 0 0 
17056 1Cl2 S 10 -2·1 .12 0 352 "180 9500 21.'5 &3 100 37 1"10 11 -10 0 0 0 3 -.5 0 -11) -.5 0 0 -200 197 0 0 0 0 0 -100 87 7 -10 21 -2 5:3 12.& 30.1 0 0 
17057 102 S 1'1 -11; .3 0 131 510 8300 21.3 r.1 110 "12 1"10 17 -1"1 0 0 0 3 -.5 0 -10 -.2 0 0 -100 255 0 0 0 0 0 -100 '35 8 -10 2& -z 7,; 1'1.1 35.7 0 0 
17061 
17066 

10"1 
1(1"1 

S 21 
S 21 

-2!:i 
1!5 

.13 
.1 

0 
0 

85'3 
583 

720 
880 

7200 
7300 

2'3 
27.8 

80 
99 

130 
120 

120 
91 

280 
310 

'37 
97 

-19 
-10 

0 
0 

0 
0 

0 
0 

9 
9 

.5 

.5 
0 
0 

-11) 
-11) 

2.1 
2.'3 

0 
0 

0 
0 

2100 
1500 

"1&3 
2&1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

-100 
-100 

210 
110 

11 
r. 

30 
-10 

&O -2 
31 -2 

201) 28.7 
130 1r.., 

2.83 
11.& 

0 
0 

0 
0 

17068 1(11 S 21 r.1) .09 0 193 &50 &r.oo 28.2 9'3 110 110 280 100 -18 0 0 0 12 .5 0 -11) 3.2 0 0 12000 225 0 0 0 0 0 -100 120 1 -10 22 -2 110 15.r. 8.19 0 0 
17069 
17070 

101 
10"1 

S 21 
S 21 

3101) 
-11; 

.12 

.08 
0 
0 

'191) 
290 

520 
310 

&500 
5700 

27.1 
3"1.2 

80 
88 

120 
150 

150 
1"10 

100 
220 

3 
110 

-10 
-10 

0 
0 

0 
0 

0 
0 

10 
11 

-.s 
2 

0 
0 

-11) 
-11) 

1.3 
1.5 

0 
0 

0 
0 

1&00 
5600 

zr.r. 
1r.3 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

-100 
-100 

130 
"11 

15 
2 

-10 
-11) 

55 
so 

-2 
-2 

% 
85 

1&.5 2.71 
9.1 7.73 

0 
0 

0 
0 

17071 
17072 
17073 
17557 
17558 
17559 

10"1 
101 
1(1"1 

S 27 
S 10 
S 15 

11 
11 
-c! 

-2·1 .1& 0 
1101) .2 0 

181) .23 0 
5&:3 -1.2 110 
391) -1. 7 111 

32 -.31 81.1 

528 
553 
'17 

3280 
1E,"10 

'190 

31:>0 
290 
310 
5r,.o 
r,.50 
270 

10000 
11000 
12000 

702 
510 
768 

2S 
22.'3 
2r..1 

2"? 
33 
23 

130 
1'10 
170 
88 
35 

280 

200 
220 
230 
130 

-120 
200 

110 
100 
97 
30 
2& 

130 

1"10 
120 
110 

-200 
-130 
-zoo 

55 
10 
8"1 

-1"1 
-20 

28 

18 
-10 
-10 
-3£, 
-'l"I 
-10 

0 
0 
0 

-5 
-13 
-5 

0 
0 
0 

-5r. 
-79 
-2& 

0 
0 
0 

8300 
8901) 
1300 

'.. 
1 

-12 
-18 

-& 

.5 

.5 
-.5 

.1 
• 1 

2.1 

0 
0 
0 

-5& 
-79 
-27 

-10 .7 0 
-10 .0 0 
-11) ., 0 

-&'31) 22.9 -120 
-971) 1.2 -170 
-201) -.2 -53 

0 
0 
0 

-3 
-'I 
-1 

1000 275 
r.oo 310 
500 313 

-3"10 2520 
-170 3720 
-100 2&0 

0 
0 
0 

19'3 
28"1 

38 

0 
0 
0 
') 

-1"1 
5 

0 
0 
0 

21 
28 

5 

0 0 -100 
0 0 -100 
0 0 -100 

"IS -5.1 -100 
&5 -&.3 -280 
19 2.8 -100 

5& 
5& 
r.e 

1"10 
11:>0 
80 

-3 
-3 

7 
12 
9 
8 

-10 
-10 
-11) 

-3'3 
-5&; 
-21 

17 -2 
21 -2 
10 -2 
2, 0 
23 0 
12 0 

91 11.3 5.58 
97 15.2 15.1 

110 22. 7 10.8 
93·1 11 17.'33 

0 .., 13.7& 
85.7 13 3'1.1:>8 

0 0 
0 0 
0 0 

1& -19 
52 -21; 
3E. -11 

17560 
17561 

-2 
-2 

&:3 .2'3 
-21 -.38 

105 
121 

270 
1&0 

500 
1"10 

&-1"1 
702 

21 
23 

&9 
&7 

77 
8'3 

1, 
1"1 

-200 
210 

9 
-9 

-10 
-10 

-s 
-s 

-10 
-31 

Jr.DO 
2100 

.... 
-r. 

.2 
-.1 

-23 
-33 

-201) 
-201) 

.r. 

.7 
-13 
-'1 

-1 
-2 

-100 
-100 

130 
190 

29 
11 

3 
7 

s 
7 

23 
28 

:,.e -100 
"l."I -101) 

r.2 
f,Q 

9 
9 

-1'3 
-2:3 

8 
5 

0 
0 

15 
57 

9.1 39.9 
11 12.sr. 

22 -s 
18 -11 

17562 
17563 

-2 
-2 

221) -."12 101 
-2:, -.5 98.3 

'ISO 
E.20 

500 
3'30 
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0 
0 

0 
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0 
0 

11 
18 
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18663 20105 11 13 -1"1 • lL 0 0 110 13000 27.& 110 200 110 1.:0 21 -10 0 0 0 1 -.s 0 -10 .9 0 -2 -300 l'.11 0 0 0 0 0 -100 30 1 28 so -2 i'l L.8 20.S 0 0 
18665 
18666 

2011): 11 
20502 11 

3'3 
13 

80 .17 
-s -.05 

0 
0 

515 
0 

710 
50 

13000 
11000 

30.9 
5.& 

130 
30 

180 
230 

150 
290 

li'O 
190 

23 
15 

-10 
-10 

0 
0 

0 
0 

0 
0 

s 
1 

-.5 
.5 

0 
0 

-10 
-10 

.8 

.3 
0 
0 

-1 
-2 

-r.oo 
-100 

2'.12 
'.l':l 

0 
0 

0 
0 

0 
0 

0 
0 

0 -100 
0 -100 

S& 
12 

7 
3 

110 
5 

55 -2 
72 -2 

120 11.2 
::,9 3.1 

11.3 
2.1'3 

0 
0 

0 
0 

18667 
18668A 

20502 11 
20502 11 

3S 
13 

-1'3 
-s 

.21 

.05 
0 
0 

0 
0 

280 
-so 

11000 
13000 

30.3 
1.8 

110 
20 

170 
l'.10 

230 
310 

190 
180 

'.13 
18 

10 
-10 

0 
0 

0 
0 

0 
0 

7 
2 

-.5 
1 

0 
0 

-10 
-10 

1.2 
.2 

0 
0 

-"I -1200 
-2 -100 

337 
85 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

-100 
-100 

18 
11 

17 
1 

&1 
21 

77 -2 
,, -2 

120 23.2 
30 3.1 

'3.78 
2.1 

0 
0 

0 
0 

186688 20502 N 13 830 .OS 0 0 -so 13000 1.7 30 1'30 300 li'O 12 -10 0 0 0 10 .s 0 -10 -.2 0 -2 -100 '.17 0 0 0 0 0 -100 12 2 23 133 -2 37 3.7 2.r.1 0 0 
18669 20502 11 13 55 -.05 0 0 -50 13000 1.7 20 200 200 li'O 13 -10 0 0 0 15 -.s 0 -10 .2 0 -2 -100 73 0 0 0 0 0 -100 11 1 10 56, -2 25 2., 2.1'3 0 0 
18670 20502 11 15 790 .2 0 0 370 11000 2,.1 '30 l&O 150 120 2'.I -20 0 0 0 11 -.5 0 -10 1.7 0 -s 1000 s1, 0 0 0 0 0 -100 110 '3 13 &8 -.: 180 22.2 8.03 0 0 
18671 20502 11 15 -s .O& 0 0 E.O 12000 1.& 10 110 150 150 1 20 0 0 0 8 -.5 0 -10 .3 0 -2 200 110 0 0 0 0 0 -100 17 2 ' 6,7 -2 11 2.8 1.'.1'3 0 0 
18672 
1867 ◄ 
18675 
18676 
18677 

20502 11 15 
20502 11 3'3 
21002 11 13 
21002 11 13 
21002 11 13 

-1, .31 
350 .25 

3'3 .18 
-5 -.OS 

-20 • 1r. 

0 
0 
0 
0 
0 

0 
10&0 

0 
0 
0 

2i'O 
1E.O 
530 
-so 
370 

8200 
11000 
13000 
10000 
'.1500 

27.1 
2&.7 
31.1 
,.s 

37.& 

150 
180 
2&0 

70 
380 

180 
230 
350 
180 
150 

280 
210 
550 
'.110 
750 

110 
170 
190 
130 
130 

20 
50 
25 
11 
35 

-10 
-20 

20 
-10 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

3'.I -.5 
11 -.s 

' -.5 
5 .5 
7 -.5 

0 
0 
0 
0 
0 

-10 
-10 
-10 
-10 
-10 

1.2-., 
.8 

-.2 
-.2 

0 
0 
0 
0 
0 

-"I 
-1 

E, 
-2 
--r 

-100 
500 

-r.oo 
-100 
1100 

:,or. 
r.sr. 
35') 

77 
172 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 -100 
0 -100 
0 -100 
0 -100 
0 -100 

51 
'.18 
52 
10 
80 

8 
13 
L 
1 
7 

11 
86 
21 

8 
21 

53 -2 
&7 -2 

2" 111 1 
123 3 

120 l&. 1 
2i'O 21.1 
120 17 .5 
27 2.& 

180 21.s 

13.& 
1'.1.5 
8.81 
2.8 

12.'3 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

18680 21005 11 10 -23 .22 0 0 330 12000 31.1 180 270 350 210 38 -10 0 0 0 7 -.5 0 -10 l.'3 0 -s 1000 512 0 0 0 0 0 -100 '.17 12 21 123 2 180 22.1 8.85 0 0 
18681 
18683 
18685 
18687 
18688 
18689 
18690 
18691 
18692 
18693 
18695 
18696 
18697 
18698 
18699 
18705 
18706 
18708 
18709 
18711 
18712 
18713 
1871 ◄ 
18716 
18717 
18718 
18720 
18721 
18722 
18723 
1872 ◄ 
18726 
18727A 
187278 
18728 
18729 
18730 
18731 
18732 
18733 

21005 11 10 
21005 11 3'3 
20101 11 39 
20103 11 3'3 
20100 11 10 
20100 11 10 
20100 11 10 
20100 11 10 
20100 11 10 
20100 11 la, 
20100 11 39 
2010111 10 
20101 11 10 
20101 11 13 
20101 11 3'3 
20101 11 10 
20101 11 10 
20101 11 l'3 
20303 11 lt. 
20l03 11 lCJ 
20201 11 17 
2020111 13 
2020111 13 
20201 11 lCJ 
2020111 13 
20201 11 10 
20201 H 3'3 
20200 10 
20200 13 
20200 10 
20200 10 
20200 lCJ 
20200 10 
20200 10 
20~ 13 
20~ 10 
20~ 13 
20~ 10 
20~ 13 
207m ,., 

-11;. .3 
-32 .27 

&5 .28 
-11 .07 

27 -.05 
25 .15 
20 .13 

-18 .12 
1800 .11 

13 .12 
-21 .2 
-20 .12 
,1 .27 
22 -.OS 

Lr.a .27 
22 .12 
-5 -.05 
86 .13 
11 .21 
t,:, .21 
&5 .1' 
17 .25 

-23 .21 
130 .22 
-5 .21 

-zg .21 
-:,:, .32 
150 .29 
:,00 .23 

2i' .27 
:,00 .2 

.21"°51 • lL 
:,t, .18 

180 
&8 ·".27 

1300 .1 
-18 .51 
-18 .17_,., _.,., 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 2"10 
1380 510 
51E. 310 
350 3LO 

0 so 
0 330 
0 1'300 
0 &10 
0 1'30 
0 1E.O 

7&1 1000 
0 ,20 
0 320 
0 so 

'.101 L70 
0 1E.O 
0 70 

E.18 120 
0 210 

l'3 t,O 
0 100 
0 ~ 
0 1'30 

L03 130 
0 2600 
0 23000 

855 5600 
0 1-10 
0 110 
0 370 
0 1&00 

7'JO 1500 
0 2100 
0 2100 
0 380 
0 1'30 
0 lLO 
0 2',0 
0 300 
n ~n 

'3000 
10000 
12000 
7700 
'.1500 

11000 
7800 

12000 
'.1200 

10000 
8100 

11000 
11000 
13000 
8100 

11000 
13000 
10000 
10000 
10000 
11000 
12000 
11000 
12000 
11000 
'800 

10000 
12000 
12000 
uooo 
'.l000 

12000 
11000 
11000 
7100 

11000 
er.oo 
'800 
6700 

,nnnn 

31.5 
3'.1.3 
31.3 
11.8 
1.3 

32.7 
31.5 
2,.1 
23.1 

25 
25.& 
21.1 
1'3.3 
5.1 

26.& 
22.3 
5.3 

21.1 
22.7 
21.7 
27.'.I 
25.2 
21.1 
21.1 
31. 1 
5.7 

33 
31.1 
22.5 
30.3 
31.1 
23.1 
21.8 
21.L 

17 
20.8 
17.8 
11.5 
1,.1 
r.>.! 

270 
300 
220 
so 
10 
70 
80 
80 
70 
70 
80 
'.10 
'.10 
10 
'.10 
,o 
10 
,o 

100 
80 
70 

110 
100 
70 

180 
:,:,o 
220 
100 
80 
90 

170 
210 
230 
230 

TO 
&Cl 
f,Q 
50 
f,Q 
70 

100 
320 
100 
1'.10 
120 
130 
150 
l&O 
110 
130 
200 
150 
230 
lLO 
1'.10 
130 
110 
110 
110 
110 
110 
lLO 
110 
130 
2'JO 
&10 
380 
180 
lLO 
lLO 
200 
170 
170 
180 
130 
120 
120 
110 
110 
llO 

1700 
520 
300 
1&0 
110 
120 
1'30 
110 

81 
71 

110 
110 
300 
lLO 
170 

&2 
'.11 
L1 

110 
180 
220 
150 
170 
110 
5'10 

1200 
710 
130 

'.If, 
100 
110 
170 
200 
200 
130 
5' 
51 
~ 

" 71 

150 
220 
130 
300 
150 
110 
110 
110 
1"10 
100 
150 
200 
lE.O 
130 
l&O 
110 
150 
130 
110 
150 
lE.O 
110 
130 
150 
130 
220 
190 
120 
120 
110 
98 

210 
200 
200 
170 
lt.O 
lt.O 
lt.O 
170 
ts.a 

110 
75 
21 
2, 

1 
21 
28 
23 
35 
2'3 
23 
7'3 
Sl 
15 
53 
1'.I 
L 

1E, 
11 
-2 
SL 
30 
21 
18 
39 
61 
28 
3'.I 
20 
30 
1, 
21 
23 
21 
20 
12 
13 
lG 
15 
29 

10 
-30 
-20 
-10 
-10 
-10 
-10 
-20 
-20 
-10 

-170 
-20 

10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-:,o 
-20 
-10 

20 
50 

-10 
-20 
-20 
-10 
-10 
-20 

30 
-10 

50 
30 

-10 
-10 
-20 

20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

'.I 
7 
'3 
8 
3 
1 

12 
8 
1 
5 
L 
'3 
7 

' 8 
1 
1 
5 
L 
2 
8 
5 
1 
1 
7 
9 

' ' lL 
13 
8 
9 
8 
L 
3 
:, 
1 
:, 
1 

12 

1 
-.s 

.5 
-.s 
1.5 
-.s 
-.s 
.5 

-.5 
-.s 
-.s 
.5 

-.s 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
2.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 
-.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 

12 
3 

-.7 
.8 

-.2 
.8 

1.1 
.7 

-.1 
-.3 ., 
1.1 
1.1 

.2 
1.1 
.5 

-.2 
1.1 
.5 
.2 

-.L 
-.2 
-.5 
-.5 
1.2 

3 
1.1 
-.8 
-.5 
-.7 

.7-., 

.8 
-.1 

.8 

.7 

.1 

.5 
• 1 
.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5 -100 
0 800 
0 1000 
0 200 

-2 100 
-'I 800 
-a, 700 
-2 r.oo 
-1 100 
-2 -200 

0 -100 
-1 800 
-c: 700 
-2 100 
0 800 

-2 -CJOO 
-2 -100 

0 -300 
-2 200 

0 -100 .... CJOO 
-3 
-3 '°°-500 
0 -700 .... CJOO 

-E, -800 
0 -&GO 

-s 1200 
-2 CJOO 
-s 800 

5 -500 
0 CJOO 

-2 'JOO 
-c: 700 
-2 '°°-2 -1000 
-2 lOO 
-2 JIIIO 
-2 500 
-2 -100 

558 
811 
2'.13 
213 

72 
3&8 
11'.I 
1'.l'.1 
381 
125 
503 
173 
58'.I 

'.I& 
5&7 
337 
83 

10, 
131 
20 

115 
1◄ 5 
103 
353 
:,a, 
550 
170 
537 
531 
552 
37'.I 
1'11 
136 
1&1 
l'.18 
101 
281 
2t.1 

"° 302 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
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0 
0 
0 
0 
0 
0 

0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -1110 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 
0 -100 

85 
150 
52 
73 
18 
'31 
'.11 
75 
73 
'31 

120 
1r.o 
150 

15 
150 
15 
12 
55 
33 

1 
110 
LS 
51 
50 

110 
110 
120 
120 
7L 
7'.I 
80 
71 
,1 
'.12 
15 
51 
38 
31 
15 
:,1 

-"I 
10 

7 
5 
1 
8 

-3 
10 
10 
11 
15 
12 
9 
1 

11 
9 
1 
9 
2 
1 

11 
13 
9 
5 
7 

12 
9 

13 
10 
10 

' 12 
1 

11 
1 

12 
f, 

5

•8 

18 
53 
31 
81 

2 
-7 
11 

'3 
10 
17 

1r.o 
12 
25 
11 

110 
13 
3 

23 
lli 
16 
11 

-10 
-e 

-11 
1'3 
28 
'.11 

-11 
11 
12 
13 
38 
11 
15 
8 
9 

-5 

' 8 

' 

22r. 5 
11'.I 
35 "2 
'31 -2 

117 -2 
'31 -2 
88 -2 
&3 -2 
75 -2 
5'.I -2 
77 -2 
L7 -2 

105 -2 
78 -2 
83 -2 
5'3 -2 
L, -2 
31 -2 
50 -2 
11 -2 
79 -2 
57 -2 
11 -2 
33 -2 
72 -2 

10'.I -2 
51 -2 
L3 -2 
&2 -2 
L3 -2 
51 -2 
5, -2 
31 -2 
1' -2 
28 -2 
:,a -2 
20 -2 
21 -2 
21 -2 
28 -2 

lE.O 21.& 
310 3'3.'3 

% 15.~ 
7& 7.'.I 
1'.I 1.5 

120 13.1 
110 12.8 
180 11.1 
lE.O 11.& 
lE.O 12 .5 
170 20.1 
200 21.7 
200 25.8 

33 3.1 
200 22.8 
150 l&.5 
30 1.'3 

lE.O 12.2 
11 5.6 

5.2 -1.1 
150 17.1 
l&O 12.3 
110 U.7 
130 11.3 
llO 17 
110 lt..5 
170 19.'3 
210 20.5 
220 18 
210 18.'3 
110 15.1 
200 23 
200 22.2 
200 22.1 
110 9. 1 
150 1, 
81 7.8 
58 ,.1 
8' 15 
9' 11.5 

2.27 
◄ .36 

1.07 
21.1 
2.27 

12 
17.2 

20 
10 

21.6 
11.8 
10.'.I 
10.2 
2.12 
1'.1.5 
11.3 
2.51 
32.9 
32.6 
L7.7 
13.2 
22.8 
30.7 
23.'3 
l&.'3 
7.31 
3.71 
'.1.07 
17.2 
13.2 
12.1 

1& 
12 

11.L 
11.1 
10.8 
10.9 
11.7 
11.8 
9.7' 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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 9-9B continued. 

S.N. llfl DN or AU NA SC C£ CR 11N FE co Mt cu Zit AS st BR 18 ZR NO 119 CD SN SI n: cs £111 LR SN EU TB Y8 LU IR Hf TA M PB 8I TH u IIT ZH2 II02 

1873"4 20705 11 13 1'i .15 0 0 190 12000 20.1 so 110 8'l 110 33 -10 0 0 0 1 -.5 0 -10 .5 0 -2 300 1'.11 0 0 0 0 0 -100 21 2 5 31 -2 16, 1.3 12.1 0 0 
18735 20705 11 12 -11 .11 0 0 180 12000 20.1 50 110 7" 110 17 -10 0 0 0 3 -.5 0 -10 .3 0 -2 100 180 0 0 0 0 0 -100 l'.I 1 1 50 -2 50 1.'3 11.'.I 0 0 
18736 20705 11 13 170 .12 0 0 180 12000 23.3 r.o 110 120 110 2f, -10 0 0 0 3 -.5 0 -10 .7 0 -2 f,00 182 0 0 0 0 0 -100 25 3 -1 18 -2 53 1.9 11.e. 0 0 
18737 20705 11 39 12 .11 0 737 330 7500 1e..e r.o 130 82 170. 17 -10 0 0 0 1 -.5 0 -10 -.1 0 0 -300 395 0 0 0 0 0 -100 55 12 21 27 -2 100 8.'3 33.e. 0 0 
187-13C 
187-1-IC 
187-ISC 

20801 11 
20801 11 
20'302 11 

13 
13 
13 

150 .33 
l'.IO . l'.I. 
-:sa .1'.I 

0 
0 
0 

511 
156 
2'36 

e.30 
880 
290 

E.500 
7100 

21000 

30.1 
35.5 
25. l 

250 
110 
300 

230 
280 
230 

170 
350 
260 

110 
150 
110 

52 
lE.O 
11 

-10 
-20 
-20 

0 
0 
0 

0 
0 
0 

0 
0 
0 

5 
7 
7 

-.5 
-.5 
-.5 

0 
0 
0 

-10 
71 

-10 

l 
1.5 
1.1 

0 
0 
0 

0 
0 
0 

lE.00 
-r.oo 
-e.oo 

310 
2'33 
181 

0 
0 
0 

Cl 
0 
0 

0 
0 
0 

0 
0 
0 

0 -100 
0 -100 
0 -100 

18 
35 
36 

1, 
6 

61 
1100 
750 

16, 3 
l'.12 1 
51 3 

120 11.1 
100 7.7 
71 12 

73.7 
28.3 
1.16 

0 
0 
0 

0 
0 
0 

187-16C 20'30e. 11 13 3G .12 0 7''3 730 0 10.e. 350 0 0 0 82 -20 0 0 0 0 0 0 0 2.3 0 0 -e.oo 355 0 0 0 0 0 -100 7'.I 8 870 0 0 l&O 11.8 .oa 0 0 
187-17C 20701 11 13 -15 .e. 0 18G 230 1300 11.'3 70 lf.O sr· 1,0 13 -10 0 0 0 3 -.5 0 -10 .8 0 0 100 225 0 0 0 0 0 -100 27 5 180 22 -2 27 3.3 13.3 0 0 
187-IBC 20702 11 11 -19 .38 0 5e,3 530 8100 23.1 70 110 70 110 17 -10 0 0 0 3 -.5 0 -10 .8 0 0 100 337 0 0 0 0 0 -100 11 7 20 51 -2 110 e..3 81.2 0 0 
l87-19C 20803 11 10 35 .1'.I 0 283 e.oo '.1300 23.e. 180 180 1'30 120 82 -10 0 0 0 3 -.5 0 -10 2.8 0 0 e.oo 183 0 o 0 0 0 -100 18 1 -12 '.11 2 E.li 7.3 11.7 0 0 
18750C 20803 11 10 100 • IE. 0 E,5G 1100 '.1800 2'.1.8 210 210 250 150 9'J -10 0 0 0 5 -.5 0 -10 1.e. 0 0 -e.oo 1e.s 0 Cl 0 0 0 -100 72 12 20 e.e. 3 170 11.8 13 0 0 
18751C 20'30111 11 17 .22 0 268 2'30 11000 2'3 1'.10 1'30 180 130 21 -10 0 0 0 1 -.5 0 -10 1.e. 0 0 700 l'.13 0 0 0 0 0 -100 28 e. 71 72 3 71 8.7 .ss 0 0 
18752C 20E,()3 11 13 -20 .7 0 51H 180 1100 11.e. r.o 110 130 180 1 -10 0 0 0 2 -.5 0 -10 -.5 0 0 200 251 0 0 0 0 0 -100 28 1 -11 18 -2 113 -2.'.I 117 0 0 
18753C 20102 11 11 56 .22 0 11'3 3SO 13000 21.7 110 130 110 150 20 -20 0 0 0 e. -.s 0 -10 l 0 0 1000 307 0 0 0 0 0 -100 82 8 38 57 -2 110 12.S 8.72 0 0 
1875-IC 20101 11 13 21 -.05 0 36,'3 210 10000 21.2 120 110 E,'30 130 11 -10 0 0 0 8 -.5 0 -10 .7 0 0 -300 219 0 0 0 0 0 -100 11 -1 l'.100 18 -2 31 E,.2 e..5s 0 0 
18755C 206,03 11 13 17 .78 0 523 180 3100 12.7 r.o '31 72 lE,O 7 -10 0 0 0 2 -.5 0 -10 .8 0 0 e.oo 26,8 0 0 0 0 0 -100 30 2 -10 17 -2 21 1.5 lSO 0 0 
18756C 
18757C 

20e.o1 11 
20'J0111 

13 
13 

58 
'.17 

.13 

.25 
0 
0 

26G 
1S'3 

l'JO 
2e.o 

'.1300 
'JlOO 

25. l 
31.l 

lE.O 
l'JO 

lE.O 
130 

1'10 
l'JO 

120 
110 

21 
21 

-10 
-30 

0 
0 

0 
0 

0 
0 

1 -.5, -.5 
0 
0 

-10 
-10 

-.e. 
-1 

0 
0 

0 
0 

801) 
'.101) 

178 
2e.e. 

0 
0 

0 
0 

0 
0 

0 
0 

0 -100 
0 -100 

21 
21 

-1 
--1 

30 
-30 

12 -2 
18 2 

S8 
e.s 

'J.l 
6.1 

lS.S 
22 

0 
0 

0 
0 

18763 
18765 
18768 

lOSOl R 13 
lOSOl R 11 
10701 A 13 

31) .31 83.'3 
71 .28 '.11.8 
15 .35 112.2 

200 
381) 
730 

370 
1r,o 
310 

1270 
3GO 
3':!S 

2G 
2G 
20 

230 
210 
120 

170 
1"10 
130 

'Jl 
73 
'J1 

-200 
-200 

210 

82 
e.1 
27 

-10 
-10 
-10 

-5 
-5 
-s 

-10 
21 
15 

1700 
S200 
76,00 

8 
3 

-2 

2 
l. CJ 

1 

-10 
-10 
-10 

-200 
231) 
210 

.7 

.e. 

.s 
-20 
-20 
-11 

-1 
-1 
-1 

370 
-100 
-101) 

100 21 
180 35 
390 S8.l 

2 
s 
7 

1 
e. 
8 

l'J -3.1 -100 
25 -1. l -100 
21 ··1. 7 -100 

33 
'J2 

110 

8 
11 
8 

22 
16,6, 

21 

27 
17 
11 

0 
0 
0 

35 
Si'.l 
"3"1.5 

6.7 31.5'( 
12 2,.2, 
23 20.1e. 

11 
51 
28 

-5 
-s 
-s 

18771 10701 A 1S 32 .26 93.3 710 370 108 23 160 110 102 230 31 -10 -s -10 7600 -2 1.1 -10 210 .s -20 -1 -100 390 S':1.8 E, 8 28 -S.2 -100 110 9 as 11 0 105 22 l"J.37 30 -s 
1877-1 10101 R 10 -12 -.3'J 100 1120 120 S'39 21 l'JO 110 10'3 -200 50 -10 -s -10 7SOO -s 1.S -20 -370 .1 -zo -1 -101) 1,1 101 10 11 31 -e..1 -100 150 8 -17 lS 0 201 11 15.E,f, 20 
18776 10101 A 1S 10 .72 77.6 580 3£.0 329 1'3 120 130 e.s -200 21 -10 -s -10 7000 2 1.3 -10 -201) .s -33 -1 -101) 270 S2.l 8 7 20 -3.'J -100 120 8 -10 8 0 e.0.·3 l'J 35.88 18 -s 
18778 
187133 

10101 R 13 
10101 R 11 

-12 
-s 

.e.5 ,1.1 

.38 120 
710 

10'.IO 
SOO 
370 

161 
E.31 

25 
25 

210 
150 

1'30 
130 

'J'l 
1&2 

210 
-200 

1, 
23 

-10 
-10 

-s 
-s 

-10 
-10 

88(10 
S000 

3 
-1 

1.1 
.CJ 

-21 
-10 

-270 
-280 

.s 

.1 
-10 
-1'5 

-1 
-1 

-100 
-101) 

370 Si'.3 
r.01 8S.7 ' 5 

'l 
12 

2'l -S.1 -100 
33 -E,.3 -100 

170 
7S 

10 

' 
-18 
-1"1 

17 
27 

0 
0 

U-3 
181) 

23 
17 

10.22 
30.81 

30 
2S 

-s 
-s 

1878-1 10101 A 11 3SO -.11 18'3 15e.o 270 ll7S 31 78 120 288 -200 22 -10 -5 -20 3100 -s 1.2 1'J -100 -.2 -S1 -1 -100 878 113 5 16 57 -10 -100 18 l -22 27 0 2S7 72.2 1"1.28 18 0 
18713'3 1Cl700 R 1"1 -5 .2'3 85.'l 180 310 1'30 22 130 120 51 -200 21 -10 -s -10 2100 1 1.2 -10 -200 .1 -zo -1 -100 89 19 3 1 18 -3.1 -100 11 r. -11 10 0 2'3 e..3 2S.62 l 'J -s 
187'31 
1879:3 
187'35 
187'37 
1879'3 
18803 
1880~ 
18806 
18808 

10700 R 11 
10700 A 11 
10700 A 11 
10700 A 15 
10700 R 15 
10700 A 10 
10700 R 13 
106,02 R 11 
106.02 A 11 

-5 .21 8'3.1 
2'3 .21 100 
2'7 .28 92.5 
11 .31 '.11.3 
73 .1 ')3 
-s .11 'Jl.1 
SG -.31 8"1.5 
25 .16 8'.l.6 

2810 .23 81.2 

1£,0 
200 
l'JO 
310 
380 
310 

12,0 
170 
!110 

310 
330 
320 
3£.0 
120 
3"10 
3'30 
270 
110 

168 
105 
138 
3-10 
372 
3€.1 
108 
E,16 
36S 

22 
23 
21 
22 
21 
22 
23 
22 
23 

120 
120 
120 
120 
120 
110 
220 
200 
210 

110 
120 
110 
85 

120 
100 
210 
1'30 
180 

13 
13 

11, 
52 
S2 
38 

15e. 
17'3 

'J<J 

-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 

220 

27 
22 
21 
2S 
21 
17 
21 
23 
27 

-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 

-s 
-s 
-s 
-s 
-5 
-5 
-s 
-s 
-s 

20 
12 

-10 
-10 
-10 
-10 
-10 

12 
12 

1'300 
2100 
l'JOO 
3900 
e.100 
1£.(10 
£,300 
1300 
1600 

e. 
e. 
2 
2 
3 
3 

-1 
1 
f, 

.CJ 
l. l 
.6 
.1 
.2 
.8 
.8 

l. l 
.6 

1S 
-10 

21 
-10 
-10 

11 
-10 
-10 
-10 

210 
-201) 
-2()1) 
-201) 
-200 
-200 
-200 
-201) 
-200 

.s 

.1 

.1 

.s ., 

.1 

.s 

.1 

.s 

-20 
-zo 
-20 
-21) 
-2€. 
-21) 
-Sl 
-20 
-20 

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

-100 70 18 
-101) 'J2 21 
-100 87 20 
-101) 110 32 
-101) 1'30 35 
-101) 170 3S 

130 72'3 85.€. 
-100 210 11 
-100 170 30 

3 
3 
1 
5 
E, 
E, 
e. 
7 
5 

1 
1 
1 
s 
E, 
E, 

10 
7 
5 

19 -3 -100 
20 -3 .8 -100 
l'J -3.6 -100 
22 -1.2 -100 
22 -1.1 -100 
20 -1 -100 
2"1 -1.5 -100 
20 -3.8 -100 
l'J -3.5 -100 

2, 
31 
33 
77 

110 
87 

120 
71 
77 

5 
7 
E, 
'l 

10 
8 
'l 
j' 

8 

-11 
-11 

-'l 
-9 

-11 
-10 

21 
-11 
110 

'8 
8 

' 8 
7 

16 
IS 
15 

0 
0 
a 
Cl 
0 
0 
0 
0 
0 

2-1 
25 
21 
l'3 
S7 
11 

215 
50.'3 

-11; 

5.2 17.82,., -2.e.s 
,.1 52."13 

12 e.:ci. 1, 
11 3-1.31 
12 15.3'3 
25 31.83 
15 3?.07 
15 25.e.r. 

27 
28 
28 
17 
20 
21 
25 
38 
18 

-s 
-s 
-s 
-s 
-s 
-s 
-s 
-5 
-s 

18812 
1881-1 
18816 
18819 
1882~ 
18826 
18828 

10303 A 11 
10301 R 11 
106,03 A 11 
10E,()1 R 11 
10S03 R l"I 
10503 A 15 
10S03 R 13 

-213 -1 112 
100 .53 7£..3 
27 .71 8i'.3 
23 .13 71.3 
-s .3 8i'.1 
-s .11 ea 
r.2 .52 8S.7 

3E,20 
310 

2£.01) 
'110 
;130 
120 
710 

300 
2'30 
26.0 
300 
1"10 
1"10 
1'30 

8S'J 
1318 

7"1S 
11'3 
298 
228 
31S 

31) 
21 
21 
22 
21 
21 
21 

580 
180 
380 
220 

7S 
70 
f.2 

r.so 
170 
310 
210 

7'.I 
')7 

-50 

103'3 
201 
S3"1 
1,1 

22 
11 
13 

-200 
100 

-200 
210 

-200 
-200 
-200 

'31 
2"1S 
120 
1n 

1 
s 
5 

-21 
-10 
-10 
-10 
-10 
-10 
-10 

-s 
-s 
-s 
-s 
-s 
-5 
-s 

-37 
-10 
-21 
-10 

17 
10 

-10 

7£.(10 
3700 
S700 
S300 
32CIO 
3"100 
r.soo 

so 
e. 

-7 
12 
-2 
-2 
-2 

3 
1.2 
1. 7 
.8 
.1 
.3 
.5 

-10 
-10 
-2:6 
-10 
-10 
-10 
-10 

-710 
-300 
-501) 
-200 
-200 
-200 
-200 

., -110 

.8 -20 
-.2 -lZO 
.7 -20 
.1 -20 
.1 -zo 
.1 -31 

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

S81) 2150 
1'0 150 

-100 1110 
-101) 190 
-101) 170 
-100 220 
-100 3"10 

30G 
31 

206 
3£. 
30 
l6 

SE..':! 

13 
E. 

11 
5 
'I 
3 
e. 

11 
I, 

30 
5 
"I 
5 
8 

S3 -11 -100 
25 -1.3 -100 
Ga -13 -100 
21 -1.1 -100 
1' -3.l -100 
l'l -3.5 -100 
21 -1.l -100 

'J'.I 
72 
'JS 

100 
£.3 
r.r. 

120 

1 
6 
5 
'l 
7 

' 8 

120 
2'l 
Sl 
S3 

-11 
-10 
-13 

8') 

22 
30 
23 

's 
8 

0 
0 
0 
o 
0 
0 
0 

<Jo:, 
31 

311; 
1.'5 

s1.•3 
f."1.7 
1n 

18£. 12.7£. 
11 1E..S8 

103 li'.6£. 
13 22.7'3 
10 35.31 
12 1:cl.11 
23 31. l"I 

80 
15 
77 
\E, 

10 
11 

-s 

-s 
-s 
-5 
-5 

18830 
18832 
1883-1 
18836 
18837 
188-12 
188-1-1 
188-15 
188-17 
188-19 
18851 
18852 
1885-1 
18857 
18861 
18863 
18865 
18867 
18869 
18872 
18873 
18875 
18876 
18877 
18878 
18879 
18881 
18882 

10503 A 12 
10503 A l"I 
10503 R 12 
10503 A 12 
10503 A 12 
lO'JOl R 15 
10'301 A 1S 
lO'JOl A 13 
10'302 R 11 
11102 R 11 
ll()(lf, R 11 
llOOE. R 11 
10103 A 11 
10202 A 13 
10202 A 13 
10202 R 13 
10202 R 1S 
10202 A 15 
10202 A 13 
10102 R 15 
10102 R 13 
10105 R 1S 
10105 R 13 
10105 R 13 
10105 A 15 
10105 A 13 
10105 R 13 
10202 A 13 

-12 -.3S 103 
-11 .28 102 

31 -.33 8'.l.6 
17 -.Z3 79.'3 

13£.0 -.31 7£..'J 
113 -.5'3 93.7 
8·1 -.2'3 103 

1800 -.27 116, 
120 -.S7 '92.2 
72 -.'.12 73 
9'1 -.31 88 

120 -.35 128 
12e.o 103·"72 -.r.s 71.3 
772 -1.2 '32.2 

28 -.-tS 82.8 
3-1 .1 81.S 

-1:, .31 81.8 
55 .6 82.3 

-17 -.5 102 
i'"3 -.5'1 107 

220 -.6 112 
28 -.5') 127 

-17 .85 116 
-18 -.fl 'J0.6 

1'3 -.37 101 
f,8 ,13 'J8.2 
52 -.ss 83.1 

S'JO 
530 
E,00 
!170 
?10 
900 
3'30 
320 

1080 
2110 
110 
E.20 
7.:1 
'3SO 

2-170 
780 
360 
100 
810 

1010 
11'.IO 
1090 
1180 
1100 

<Jf,Q 
550 
5l0 

1070 

110 
130 
100 
380 
320 
3£.0 
220 
2SO 
330 
530 
110 
330 
3'JO 

1000 
790 
530 
1e.o 
180 
170 
110 
310 
330 
350 
300 
l'JO 
270 
310 
1&0 

201 
301 
210 
371 
178 
871 

11S£. 
1£.31 
818 

1050 
1011 
11:,1 
1512 
2121 
25J8 
870 
710 
162 

10'38 
1120 
l'JlO 
18S6 
l:,<36 
12n 
l'.168 
lal.2 
2210 
2181 

25 
23 
21 
21 
22 
26 
21 
26, 
27 
21 
25 
26 
26 
:,0 
36 
22 
20 
20 
22 
21 
30 
25 
26 
2S 
21 
25 
25 
25 

130 
100 
100 
150 
2<10 
280 
220 
210 
170 
2r.o 
230 
2f,Q 
310 
1'30 
260 
120 
'JO 
81 

110 
160 
280 
170 
Z20 
210 
1'30 
210 
l'.10 
120 

r.r. 
77 

130 
lE.O 
270 
2€.0 
200 
220 

'38 
-83 
130 
~o 
310 
180 
2'30 
120 
'33 
87 

lf.O 
170 
120 
280 
21'0 
230 
:,00 
3',Q 
26,Q 

li'O 

81 
10 
32 
e.a 

258 
315 
203 
233 
lSS 
150 
166 
l'.11 
2'35 
183 
136 
18 
2(, 
38 
38 
88 

15'1 
108 
ur. 
lOf. 
152 
UK, 
10'.I 
88 

-200 
-200 
-2:00 
-200 
-200 
-200 
-200 
-200 

300 
-200 
-200 
-200 

270 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 

200 
-200 
-200 

8 

'r. 
38 
33 
82 
E.l 
E,8 
7'.I 
11 

105 
30 
58 

111 
181 
11 
17 
1, 
23 
11 
72 
27 
30 
28 
21 
Sl 
17 
38 

-10 
-10 
-10 
-10 
-10 
-22 
-10 
-10 
-10 
-31 
-10 
-10 
-10 
-zs 
-37 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-Zl 
-10 
-10 
-10 
-10 
-10 

-s 
-5 
-s 
-5 
-5 
-5 
-5 
-s 
-5 
-5 
-5 
-s 
-5 
-5 

-11 
-5 
-5 
-5 
-5 
-5 

5 
-5 
-5 
-5 

' -5 
-5 

7 

-10 3600 
-10 3'.100 
-10 1700 
-10 3'300 
-10 1100 
-3'.I 9700 
-23 3'.1(10 
-21 2500 
-31 8300 
--1') 12000 
-27 1700 

32 3600 
-28 1soo 
--11 17000 
-'2 1,000 
-28 7200 

28 5100 
-10 5500 
-22 3'JOO 
25 5CJOO 

-27 5600 
-31 1CJOO 
-27 5800 
-21 5300 
-23 5SOO 
-22 2100 
-20 2500 
-25 3')(10 

7 
1 

-2 
2 
s 

-CJ 
3-,

-7 
-11 _, 

-5 

' 7 
-11 _, 

-z 
-1 
-6 
-7 
-2 
-1 
-8-•
-1 
-7-•-7 

.7 

."I 

.7 

.6 
l. 7 
.5 
.6 
.5 
.2 ., 

-.2 
.2 
.G ., 

l 
-.2 
-.2 
-.2 
-.z 
.6 
.1 
.2 

-.2 
.1 
.1 
.2 
.2 

-.2 

-10 
-10 
-10 
-10 
-10 
--11 
-28 
-2, 
-3£, 
-18 
-2'.I 
-27 
-33 
--11 
-e.5 
-30 
-10 
-10 
-2, 
-28 
-31 
-35 
-32 
-2'3 
-27 
-27 
-25 
-2'.I 

-201) 
-200 
-200 
-200 
-200 
-170 
-200 
-200 
-110 
-550 
-zoo 
-200 

111) 
-520 
-720 
-200 
-200 
-200 
-200 
-200 
-200 

3'JO 
no 

-200 
300 

-200 
-200 
-200 

.1 -20 

.1 -zo 

.1 -20 ., -zo 

.5 -20 

.CJ -82 
1.2 -Sl 
.7 -17 

-.2 -70 
l -100 ., -5!5 

.5 -52 

.1 -62 
1.1 -'30 
1.5 -1:,0., -SG 
.5 -20 
.3 -20 
.5 -17 

1.1 -53 
.1 -59 

-.2 -(,5 

l.'.1 -e.o 
-.2 -si. 
-.2 -52 
-.2 -so 

.5 -16 ., -S:, 

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

2 
-3 
-1 
-1 
-1 

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

1"10 300 17 
-100 2?0 15 
-100 310 52.2 
-100 200 38 
-100 380 51.2 
-230 S12 81.5 
-100 180 11 
-100 lSO 31 
-210 S'.11 71 
-2')1) 1200 118 
310 210 31 

-100 330 so 
1,00 100 Sl.6 
5200 530 5i'.l 
-330 1530 117 
270 110 58.S 

-100 1,0 31 
-100 210 35 
-100 1'.10 '2 
-100 5,0 '30.7 
-100 E,'.12 'JS 
-200 5£.5 83.2 
-100 73' 103 
-100 610 '.17.l 
-100 557 '.12.2 
-100 320 5-1.5 
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20402, 20404, 20405 are all in T63N-R22W. 
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MINNESOTA DEPARTMENT OF MAP 10-3 
NATURAL RESOURCES 
Division of Minerals ORR AREA 

PROJECT 252 BEDROCK GEOLOGY 

( Simplified) 

T.64N. 

T.63N. 

T.62N. I 
R.24W. R.23W. I R.22W. 

LEGEND 

MS = ARCHEAN METASEDIMENTS, DOM. METAGRAYWACKES 
MV = ARCHEAN METAVOLCANICS 
L • ARCHEAN LAMPROPHYRE, AND RELATED ROCKS 

GU• ARCHEAN GRANITIC ROCKS, TYPE UNCERTAIN 
VGC • ARCHEAN VERMILION GRANITIC COMPLEX (HERE UNDIVIDED) 

GD= ARCHEAN GRANODIORITE 
G • MIDDLE PRECAMBRIAN DIKE, DOM. GABBRO 

Note: Simplified from Hibbing Sheet (1970) & International Falls She~t (1979) 
by MGS; modified in T63N-R23W & T63N-R24W from new gravity data (see text). 
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MINNESOTA DEPARTMENT OF 
NATURAL RESOURCES 
Division of Minerals 

PROJECT 252 
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The lake sediments (see above) were sands, silts and clay that were •
logged at the top of the Rainy lobe, and are different from the Des 
Moines lobe gray, clayey lake sediments immediately above. 
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MINNESOTA DEPARTMENT OF 
NATURAL RESOURCES MAP 10-7 
Division of Minerals 

PROJECT 252 

Orr Area 

Gold Grain Counts 
tn·AD Nonmag HMC 

(by sample down the hole, with descriptions) 
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MINNESOTA OEPARTMENT OF 
NATURAL RESOURCES 
Division of Minerals 

PROJECT 252 

MAP 10-8 

ORR AREA 

-63un Gad Ancmalies 
> 10ppb 

(by sample down the hole, with dosc:rlptlons) 
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631I GENERAL DIRECTION OF RAINY LOBE FLOW 
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/ 1246 

Notes: (1) No -63 um samples were taken from the 
28 Mud Rotary drill holes. 

(2) Only Rainy Lobe sample results are plotted. 

R.21W. R.20W.346 I I I 



MAP 10-9 

MINNESOTA DEPARTMENT OF ORR AREA
NATURAL RESOURCES 
Division of Minerals 

Arsenic > 50 ppm 
PROJECT 252 in Nonmag HMC 
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MAP 10-10 
MINNESOTA DEPARTMENT OF 
NATURAL RESOURCES ORR AREA
Division of Mfoerols 
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PROJECT 252 Estimated Depth to Bedrock 85 
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Notes X 

I. See G. Meyer, Plate 2, for types of well data. Gary generously e30 

supplied his interpretation of water well driller's logs. The 100locations of these wells were never field checked. 
157• e121.5

2. Outcrops are not plotted. 124 

•101 •3. The contours are crude estimates at best, with this sparse data. 
Bedrock surface relief on a detailed scale is often very dramatic. 
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Bouguer gravity anomaly map of the Cook exploration area. Solid .Fig. 4 
dots represent gravity stations. Contour interval is 1.0 milligal.- ......________
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MAP 50-2 

\ 
The second vertical derivative (SVD) of the gravity anomaly in 

Ff g • 5 the Cook exploration area. Solid dots represent gravity stations. 

interval is 0.1 milligal/km2• 
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MAP 50-3 

Index map showing field responsibility and instrumentation forFig. ~ gravity data around DNR's Little Fork and Cook exploration areas. 

1. R.J. Ikola, Worden 76, 1966. 
2. R. Ferderer and B.L. Gulbranson, La Coste-Romberg G-320, 1983, 
3. B.A. Bloomgren, M.A. Jirsa, and P.L. McSwiggen, La Coste-Romberg G-226, 1984 
4. S.J, Mills and J. Simonet, La Coste-Romberg G-226 and G-320, 1985, 
5. R. Horton and K. Malmquist, La Coste-Romberg G-551, 1986 (collected 

specifically for the DNR project). 
V.W. Chandler and D. Martin, La Coste-Romberg 364 (collected along 
profiles at 660-foot intervals specifically for the DNR project). 
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MAP 11-1LITTLE FORK AREA 

MINNESOTA DEPARTMENT OF DRILL HOLE LOCATIONS 
NATURAL RESOURCES 
Division of Minerals 

PROJECT 252 
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Example: 204, 20401, 20402, 20404, 20405 are all in T63N-R22W. 
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MAP 11-2 
MINNESOTA DEPARTMENT OF LITTLE FORK AREANATURAL RESOURCES 
Division of Minerals 

BEDROCK GEOLOGY 

PROJECT 252 (Simplified) 
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Note: Simplified from the International Falls (1979) Sheet by the MGS. 
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LITTLE FORK AREA MAP 11-4 
MINNESOTA DEPARTMENT OF 
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(by sample down the hole, with descriptions) 
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Notes: (1) Only Rainy Lobe samples are plotted.15.7 
(2) Feed wt was increased from approx 1 kg (Rotasonic)619 

to 2 kg (Air Rotary). See feed wts listed above. 
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MINNESOTA DEPARTMENT OF LITTLE FORK AREA MAP 11-6NATURAL RESOURCES 
Division of Minerals 

Estimated Depth to Bedrock 
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Notes 

1. See G. Meyer, Plate 2, for types of well data. Gary generously 
supplied his interpretation of water well driller's logs. The 
locations of these wells were never field checked. 

+114..;•;;;...., 
2. Outcrops are not plotted. 

3. The contours are crude estimates at best, with this sparse data. 
Bedrock surface relief on a detailed scale is often very dramatic. 
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MAP 50-4 
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Fig• 3 The second vertical derivative (SVD) of the gravity anoaa.ly in 
MAP 50-5 

the Little Fork exploration area. Solid dots represent gravity stations. 

o.o--

I 
5 Miles 

.{ 

359 

https://anoaa.ly


••• 

0 

•,l1::,l1 I I.,,,_,,,,,, 
• 1'"" 1, I ,1 I 

1111-1 111 
'1',
11 

Figure 1-2. Example of actually found 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 mice transport.
Primary crystal faces, pitted leaf 
surfaces & ragged leaf edges intact. 

IRREGULAR 
100-1000 mice transport. IRREGULARGross primary shape 
~nd pitted surface Curled leaf variety,
intact . 

ABRADED 

ABRADED 
large primary leaf 
1000+ mice transport, 

~ Spindled leaf variety .reduced to smaller 
flakes with polished 
surfaces. 

0 
Oo 
0 
ROUNDED 

1000+ mice+ 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- 7. Sample prep flowsheet for air rotary samples. 

MULTIELEMENT ANALYSES Air Rotary O.B. Sample
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Figure 3-6. Sample prep flowsheet for Ill.Id rotary samples. 
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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 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 HMC fraction vs. -63 micron fraction of same interval. Calculated 
correlation coefficient equals .06. correlation coefficient equals .25. 
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-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 
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FIGURE 55-3: BASAL TILL SAMPLING LITTLE FORK AREA GEOPHYSICAL SURVEYS 
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FIGURE 55-4: GEOLOGIC FEATURES DEFINED BY GEOPHYSICS 
MHHlESOTA DEPARTMENT OF 
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FIGURE 55-5 
SEISMIC PROFILE P-1 S. 9/10 AND 15/16 T63N-R20W 
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FIGURE 55-6 
SEISMIC PROFILE P-2 E. SIDES. 24, 25 AND 26 T64N-R21W 
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FIGURE 55-7 
VLF-EM PROFILE T-7 BOON-1800S 
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FIGURE 55-10 FIGURE 55-11 
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FIGURE 55-14 FIGURE 55-15 
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FIGURE 55-16 
MAGNETIC PROFILE T-4 7200N-8400N 
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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 

13. March to April, 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 stlllDiler 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. 

Final writing and drafting of report, 
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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) : 

SLUICE BOX ( 2 7) : 

TABLE 30-2. SUMMARY OF DRILLING PROGRAMS 

ROTASONIC CORING 

Midwest/Northstar 

Sicard 6WD 

3½" 

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) 
4II 

-!" 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 

1 

27 

AIR ROTARY 

Graves Well Drilling 

Schramm 
:~~ 

6" 

-i" chips (tricone 
bit, slurry) 

Littlefork 
J10 

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. 
16812V 

SI sm 
S-T-R 
S0-1 

CR 
160 

fNFnCONICUZN 
890 6. 00 32 ~ 61 146 

PB 
21 

S.N. SI S-T-R y CR ... m co NI QJ ZN AS SE fl) AG CD SH SB TE w PB BI u 
1681Z sm S0-1 140 210 870 6.9 44 9J 84 210 2 -1 -1 -0.5 -1 2 -1 -1 -1 19 -1 2 
16839 STD !ll-1 150 220 840 6.4 .\2 95 JS 160 3 -1 2 --0.S 1 2 -1 -1 -1 18 -1 2 
16867 sm S0-1 150 220 900 6.8 44 96 68 160 3 -1 3 -0,5 -1 2 -1 -1 -1 17 -1 2 
16908 STD !iH 1~ 220 850 6.3 42 95 6S 150 3 -1 2 -0.5 1 2 -1 -1 -1 18 -1 1 
16930, sm S0-1 140 230 850 6.5 4c 96 64 160 2 -1 2 -0.5 1 2 -1 -1 -1 27 -1 2 
16963 STD S0-1 uo 230 ~ 6.6 45 100 68 170 3 -1 1 -0.5 1 2 -1 -1 -1 18 -1 1 
16991 STD S0-1 150 250 900 &.8 46 110 69 160 7 -1 2 -o.s 1 2 -1 -1 1 24 -1 2 
17'2Z• STD S0-1 180 250 850 Ii. J 45 100 6S 160 3 -1 1 -o.s 1 2 -1 -1 -1 26 -1 2 
17061 STD S0-1 150 230 750 6.4 43 97 JS 170 J 1 4 -0.5 1 3 1 -1 1 19 -1 2 
1707t STD S0-1 150 2.20 870 6.8 45 100 67 180 2 -1 4 -o.s 1 3 1 -1 1 23 -1 2 
18760 STD S0-1 174 107 829 S. 19 31 91 67 141 19 -5 7 -o.s -1 -10 7 -10 -10 35 7 -10 
19780 STD S0-1 186 117 871 5.57 31 91 69 143 7 -5 7 -o.s -1 -10 13 -10 -10 26 11 -10 
18800 STD S0-1 187 119 885 S.67 31 87 81 U9 21 -s 7 -o.s -1 -10 13 -10 -10 35 11 -10 
tea STD S0-1 114 117 8ffl 5. 69 31 95 79 llil -s -s -1 -o.s -1 -10 -s -10 -10 11 11 -10 
18840 STD S0-1 111 119 889 5.91 31 103 75 157 -5 -5 1 -o.s -1 -10 s -10 -10 27 17 -10 
18860 STD S0-1 122 125 953 5, 7J 39 135 81 165 -s -s J -o.s -1 -10 25 -10 -10 51 s -10 
18880 STD S0-1 100 111 903 5.39 37 125 n 153--------------- -s 29 J 0.9 -1 -10 29 -10 -10 lit 3 -10 

Precision % ND 10 1 8 10 4 9 4 ND ND ND ND ND ND ND ND ND 21 ND ND 



Table 30-5. Re-analysis of the -53um 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. AU V CR MN FE ~ co NI cu ZN AS SE MO rs CD SN SB TE w PB BI u 
18767 7 87 ~ 423 0 1.91 9 17 19 29 9 -5 J -o.s -1 199 -s -10 -10 1S 3 -10 
1S767R Ei 70 34 464 0 1.92 14 32 20 ~ 10 -5 2 -0.5 -1 -10 -s -10 -10 18 3 -10 
18767R 2 74 34 458 0 1.87 12 26 18 44 14 -5 2 -o.s -1 -10 -5 -10 -10 14 3 -10 
18767R 2 70 32 452 0 1.86 12 26 18 40 -5 -5 2 -0.5 -1 -10 -5 -10 -10 20 3 -10 
187&7R 2 68 J8 454 0 2.16 12 40 18 3B 12 -5 4 o.& -1 -10 -5 -10 -10 18 3 -10 
l8767R -1 70 J8 454 0 1.87 12 26 18 42 22 -5 2 -0.S -1 -10 -5 -10 -10 18 s -10 
187&7R -1 70 34 456 0 1.87 12 24 18 38 20 -5 2 -o.s -1 -10 -5 -10 -10 12 5 -10 
187&7R 2 74 38 454 0 1.92 12 26 18 40 20 -5 2 -0.5 -1 -10 -5 -10 -10 10 3 -10 
18767R 1 70 34 450 0 1.87 12 30 18 36 14 -5 2 -0.5 -1 -10 -5 -10 -10 8 5 -10 
187&7R -1 74 34 454 0 1.87 12 26 18 ~ 14 -5 2 -0.5 -1 -10 -5 -10 -10 10 J -10 

Analytical 
Precision %: 244 ND 5 12 ND 15 ND 27 3 14 51 ND 67 NO ND ND ND ND ND 21 N) ND 

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. 
16941 
1J8JOR 

fl.I 
1 

-1 

'-I 
130 
130 

CII 
BO 
7'J 

.. 
660 
550 

m. 
J.5 
J.0 

co 
20 
17 

III 
37 
3J 

[lJ 

24 
~ 

ZM 
88 
79 

A9 
9 
9 

SE 
-1 
z 

IIJ AG 
4 -0.5 
J -0.5 

CD 
-1 
1 

SN 
1 
8 

SB 
-1 
-1 

TE 
-1 
-1 

w 
-1 
1 

PB 
16 
1J 

BI 
-1 
-1 

u 
J 
J 

17051 1 140 89 660 J. 7 21 40 25 92 6 -1 J -0.S -1 2 -1 -1 -1 15 -1 J 
1J831R -1 140 91 570 3.2 18 JS 26 90 9 -1 J -0.5 -1 1 -1 -1 1 14 -1 l 
17055 fi 65 67 JS() 2.4 15 22 12 30 2 -1 1 -0.5 -1 -1 -1 -1 2 11 -1 -1 
13a3ZR -1 71 77 410 2.5 15 24 17 :r, 7 -1 1 -0.5 -1 2 -1 -1 2 7 -1 -1 
16911 -1 140 92 5SO 3.6 20 J9 2J 82 s -1 4 -0.5 1 2 1 -1 1 18 -1 J 
1l833R e 140 90 480 3.2 17 J6 21 Bl 5 -1 J -0.S -1 l -1 -1 -1 12 -1 l 
17067 1 170 89 630 3.9 22 45 28 100 7 1 s -0.5 I J -1 -I -1 l -1 -1 
138J4R -1 150 100 580 3.i ,20 4c 28 100 7 -1 3 -0,5 -1 2 -1 -1 1 li -1 l 
17073 2 87 97 470 J.2 .20 J6 20 60 J -1 5 -0.5 1 2 1 -1 s 18 -1 J 
1J83SR -1 99 110 530 J.4 22 41 28 65 J -1 2 -o.s -1 1 -1 -1 s 14 -1 2 
1700'J -I 78 130 470 3.3 ~ 40 44 270 4 -1 12 -0.5 1 2 -1 -1 J 1S -1 -1 
17010 -1 75 220 520 4. 1 2J SJ 53 92 4 1 30 -0,5 -1 2 -1 -1 J 19 -1 -1 
16962 1 80 120 410 2.9 .21 37 21 44 J -1 2 --0.S -1 1 -1 -1 s 11 -1 -1 
13837R -1 83 lZO 520 3.J 22 39 2J 47 J -1 1 -0.5 -1 1 -1 -1 J 9 -1 -1 
16900 -1 180 100 670 4.J 25 48 31 110 11 J 4 -0.5 1 2 -1 -1 1 17 -1 J 
1J838R -1 190 110 590 3,9 21 47 30 100 9 I s -o.s -1 2 -1 -1 1 15 -1 3 
16999 7 110 110 600 4.J 26 47 47 140 J 2 4 -o.s -1 2 1 -1 J 22 -1 4 
llaJ'JR -1 120 130 Z80 4.J 2J 47 52 170 5 -1 7 -o.s -1 2 -1 -1 2 14 -1 J 
1&1113 1 88 86 500 3.J 17 36 24 72 5 -1 2 -o.s -1 1 -1 -1 -1 1S -1 2 
llMOR 8 97 92 520 J.4 18 J8 25 77 5 -1 J -o.s -1 s -1 -1 -1 12 -1 2 
16,824 1 49 58 l20 1.a 11 19 12 33 1 -1 2 -o.s -1 -1 -1 -1 J 13 -1 -1 
13M1R -1 52 6J J40 2.0 1J 21 13 :r, 2 -1 1 -0,5 -1 9 -1 -1 J 9 -1 -1 
168&5 2 62 170 600 J. 7 24 57 33 62 2 -1 2 -0,5 -1 -1 -1 -1 -1 14 -1 1 
1JM2R -1 92 180 530 J.l 2J 58 32 62 z -1 1 -o.s -1 11 -1 -1 1 9 -1 -1 
17031 1 150 120 760 5,4 36 64 54 130 1 -I J -0,5 -1 2 -1 -1 6 18 -1 2 
13844R 1 130 180 790 5.6 :r, 70 6J 160 2 -1 4 -o.s 1 12 -I -1 5 18 -1 1 
16853 1 76 120 450 J.1 19 36 29 51 3 -1 6 -0.5 -1 1 -1 -1 2 12 -1 -1 
lJS.\SR -1 92 130 400 J.1 18 38 JI 55 2 -1 & -o.s -1 9 -1 -1 4 12 -1 -1 
168M -1 71 120 510 J.O 21 39 26 46 1 -t ~1 -0.5 -1 1 -1 -I -1 18 -1 t 
13846R -1 77 110 430 2. 7 17 36 29 43 1 -1 1 -o.s -1 9 -1 -1 -1 14 -1 -1 
17016 -1 52 120 400 2.J 20 43 28 4,2 3 -1 2 -0.5 -1 1 -1 -1 -1 20 -1 -1 
13847R -1 62 110 l20 2.1 16 JS 24 39 2 -I 2 -0.5 1 -1 -1 -1 1 13 -1 -1 
16874 1 110 190 500 4.1 28 67 64 320 4 1 12 -o.s l 2 -1 -1 7 14 -1 -1 
ll&laR -1 120 210 9> 4.4 29 74 80 400 5 -1 14 -0,5 1 2 -1 -1 5 10 -1 -l 
168J5 -1 150 200 700 5.5 36 69 75 200 2 -1 5 -o.s 1 2 -1 -1 2 15 -1 2 
1J849R -1 180 210 770 6.2 41 82 91 240 3 -1 4 -o.s 1 2 -1 -1 2 11 -1 2 

Preclalon %: 187 ND 4 ND ND NO 4 7 4 52 NO NONO ND NONO ND ND 28 ND ND 

•. '; ;,~~-\J/.i;,' 



Table 40-7A. 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. 

WC FEED I OOLD GOLD GRAihS NCNIA6 HMC (6) ~ MAG ~C (6) MAG 

I SA WT <KG) GRAINS PER 10 KG WT (6) PER 10 KG WT CG> PER 10 KG 
BV AREA: 

L. F. -R. L. TILL 
ORR-R.L. TILL 
BOTH AREAS-R. L. TILL 
L. F. -m,. L. TILL 
DRR-DM.L. TILL 

BV DRIFT TYPE: 
ORR-R. L. TILL 
ORR-R. L. GRAVEL 
ORR-R.L. S:WO 
L.F.-R. L TILL 
L.F.-R.L. SRAVa 
L. F. ~R. L. SAND 

BY DRILLING MEllllD: 
ORR-R.L. TILL-50NIC 
ORR-R.L. TILL-MUD 
L.F.-R.L. TILL-~IC 
L.F.-R.L. TILL-AIR 

39 391.8 19 .48 1579.2 40 
89 908.4 58 .64 3615.8 40 

128 1300.2 n .60 5195.0 40 
26 380.2 5 .13 206.2 5 
7 89,3 0 0 47.2 5 

89 908.4 58 .64 3615.8 40 
11 109.4 4 .37 296.8 27 
41 4M.5 6 .12 1305.9 27 
343 391.8 19 I 48 1579.2 40 
24 3-\4.6 22 .64 1966.1 57 
19 173.7 a .46 1095.0 63 

32 345.1 20 .58 1092.6 32 
57 563.3 38 .67 2523.2 45 
10 113.2 4 .35 363.3 32 
29 278.6 15 .54 1215.9 44 

LEGEND: 

1) ALL ASSAY RESULTS IN PPM (UNLESS INDICATED> 
2) SEE TABLE OF ANALYTICAL METHODS 
3) 245 
4) (32/39) 
:S> L. F. 
6) R. L. 
7) OM. L. 
8) TILL 
9) 8RAVEL 

10) SAND 
11) SONIC 
12) MUD 
13) AIR 
14) ZN2 
15) EXCLUDED 

- ARITHMETIC AVERAGE <DATA NOT NORMALIZED> 
(# SA. > DETECTION LIMIT / TOTAL # SA. INCLUDED> 
LITTLEFORK 
RAINY LOBE 
DES MOINES LOBE 

- (ROTASONIC> TILL SAMPLES & (MUD & AIR ROTARY> TILL+ GRAVELLY 

389.5 10 
839.S 9 

1229.0 9.5 
61.2 2 
15.8 2 

m.s 9 
98.9 9 

Jlt7.9 7 
389.S 10 
417.8 12 
259.2 15 

265.3 8 
574.2 10 
73.9 7 

315.6 11 

SAND SAMPLES 
INCLUDES MGR,CGR,VCGR SAND & GRAVEL 
INCLUDES FGR SAND,SILTY SAND,SILT & CLAY 
ROTASONIC CORE DRILLING 
MUD ROTARY DRILLING <NO -63 um OR DM.L. ASSAYS, 
AIR ROTARY DRILLING <-63 um ASSAYS EXCLUDED, NO 
ZINC ANALYZED BT DCP METHOD 

- 120,00 PPB AU IN SA. # 16887, (NONMAG HMC) 
1100 PPB AU IN SA. # 16891, <-63 un1> 

380 

+10M SCALPED AT DRILLSITE> 
DM.L. ASSAYS> 



Table 40-78. Arithmetic averages of selected elements for two sample fractions. The data is sorted by area, by drift type, and by drilling method. 

lilC-Mllf!AG DATA1 
mm mJ 1¥1 ppb CR lift ru co NI cu ZN AS SE Pl] A6 SB w PB u BA HF TH ZN2 

BY AREA: 
L.F.-R.L. TIU. 
ORR-R.L. TIU. 
FOTH AREAS-R. L. TIU. 

245 132/391 
126 150/881 
163 182/1271 

375. 
443. 
422. 

139/391 3422. 
183/891 9320. 
1122/1281 7450. 

13'3/391 25. 139/391 
188/881 22. 189/891 
1127/1271 23. 1128/1281 

214 139/391 229 137/391 204 139/391 
191 189/891 218 188/881 263 188/881 
198 1128/1281 220 1125/1271 243 1127/1271 

138 118/391 71. 139/391 6. 7 11/391 
150 188/881 39. 183/891 11. 115/891 
145 1106/1271 49. 1122/1281 9. 6 116/1281 

6. 0 119/391 .67 128/391 
6.9 187/881 .38 118/891 
6. 6 1106/1271 •47 146/1281 

.61 127/391 
.94 157/891 
•84 184/1281 

67. 122/391 
197 1&5/891 
158 187/1281 

27. 139/391 
57. 189/891 
47. 1128/1281 

30. 139/391 312. 
12. 189/891 &57. 
18. 1128/1281 552. 

113/391 
160/891 
173/1281 

101 139/391 
49. 188/891 
&5. 1127/1281 

176 139/391 49. 0 129/291 
107 189/891 15.0 11/11 
128 1128/1281 48. O 130/301 

L.F.-OM... TIU. 
ORR-DI«.. TIU. 

158 120/291 
311 14/71 

678. 
703. 

129/291 
17/71 

7179. 129/291 
am. 11m 

27. 129/291 
26. 17/71 

81 129/291 
6S 17/71 

125 129/291 
106 17/71 

116 129/291 
144 17/71 

276 129/291 
194 17/71 

94. 129/291 
34. 16/71 

8.2 12/291 
6. 9 10/71 

15. 129/291 
12. 17/71 

,57 125/291 
.29 11/71 

3,0 128/291 
1.5 17/71 

14. 19/291 
14. 14/71 

27. 129/291 
44. 17/71 

23. 129/2'31 
25. 17/71 

3798 128/291 
2386 17/71 

194 129/291
) 

227 17nl 
149 129/291 
216 1717) 

NIA 
N/A 

BY DRIFT TYPE: j 

ORR-R. L. 
ORR-R. L. 

TIU. 
GRAVEL 

126 150/881 
47 17/111 

443. 
385. 

183/891 
111/111 

9320. 188/881 
10355 111/11) 

22. 189/891 
22. 111/111 

191 189/891 
142 111/111 

218 188/881 
176 111/111 

263 188/881 
230 111/111 

150 188/881 
138 111/111 

39. 183/891 
21. 111/111 

11, 115/891 
8.0 11/111 

6.9 187/881 
5.6 111/111 

.38 118/891 

.41 11/111 
,94 IS7/891 
.87 110/111 

197 1&5/891 
25. 19/111 

57. 189/891 
54, 111/111 

12. 189/891 
11. 111/111 

&57. 
900. 

160/891 
110/111 

49. 188/891 
51. 111/111 

107 189/891 
119 111/111 

15.0 11/11 
N/A 

ORR-R.L. SAND 123 128/411 1080 141/411 978S. 141/411 24. 141/411 144 141/411 194 141/411 235 141/411 146 141/411 47. 140/411 12. 19/411 8.1 141/411 .49 111/411 1,3 133/411 54. 129/411 &5. 141/411 1s. 141/411 2728 130/411 77. 141/411 1S1 141/411 N/A 
L.F.-R.L. TIU. 
L. F, -R.L. GRAVEL 
L. F. -R. L. SAND 

24S I32/391 
96 117/241 

101 112/191 

375, 
368. 
365. 

139/391 
124/241 
119/191 

3422. 
5069. 
3248. 

139/391 
124/241 
119/191 

25. 139/391 
21. 124/241 
22. 119/19) 

214 139/391 
103 124/241 
138 119/191 

229 139/391 
130 124/241 
159 118/18) 

204 139/391 
6S 124/241 
90 118/181 

138 118/391 
117 113/241 
114 IS/181 

71. 139/39) 
1S. 120/241 
32. 119/191 

6. 7 11/391 
5.4 11/241 
5.3 10/191 

6.0 119/391 
4.3 124/241 
3.1 119/191 

, 67 128/391 
.SJ 111/241 
.52 113/191 

.61 127/391 

.42 115/241 
,51 114/191 

67. 122/391 
8.3 12/241 
12. 118/191 

27. 139/391 
14, 124/241 
17. 119/191 

30. 139/391 
10. 124/241 
20. 119/191 

312. 
125. 
117. 

113/391 
16/241 
12/191 

101 139/391 
54. 124/241 
98, 119/191 

176 139/391 
49 124/241 
92 119/191 

49. 1 129/291 
34. 1 111/111 
41.1 114/141 

BY DRIU.ING IIETOD: 
ORR-RI. TIU.-SONIC 118 117/321 525. 132/321 9547. 132/321 23. 132/321 242 132/321 216 132/321 21S 132/321 154 132/321 22. 128/321 11. 14/321 8. 1 1311321 .28 12/321 .71 117/321 33. 115/321 41. 132/321 17. 132/321 9n. 125/321 69. 132/321 152 132/321 1s.1 11111 
ORR-R. L. TIU.-f!UD 131 133/561 396. 151/571 9191. 156/561 21, 157/571 163 157/571 220 156/561 291 156/561 148 156/561 49. 157/571 11. 111/571 5.9 156/561 .44 116/57) 1. 1 140/571 290 150/571 66. 1S7/571 9.8 157/571 477. 135/571 38. 156/571 81 157/571 NIA 
L. F, -RL TILL-SOlm 128 17/101 280. 110/ 101 9970. 110/101 22. 110/101 210 110/101 271 110/101 197 110/101 126 110/101 81. 110/101 7.2 11/101 7.1 110/101 .JS 14/101 .33 13/101 47. 15/101 23. 110/101 18. 110/101 220. IS/101 70. 110/101 86 110/101 N/A 
L.F,-R.L, TILL-i!IR 285 125/29) 408, 129/29) 1163. 129/291 26. 129/291 216 129/291 215 127/29) 206 129/29) 142 18/291 67. 129/291 6.5 10/291 5.6 119/291 •78 124/291 .70 124/29) 74. 117/291 28. 129/291 34. 129/291 344. 18/29) 112 129/291 208 129/29) 49. 1 129/291 

-63 UI DATA: 
-= 1¥1 ppb CR JIN FE,C co NI cu ZN AS SE Pl] A6 SB w PB u V CD SN Bl 

BY AREA: 
L. F. -R, L. TILL 
ORR-R.L, TILL 
FOTH AREAS-R. L. 
L, F, -llll.. TILL 
ORR-Dl'I.. TILL 

TILL 

2, 7 15/131 
2.5 119/381 
2.6 124/Sll 
•73 115/461 
4.1 15/151 

120. 113/131 
122. 138/381 
121. 151/511 
88.2 1471471 
96.5 115/151 

580. 0 113/131 
506.1 138/381 
525. 0 151/511 
597.6 146/461 
509. 3 115/151 

3.4 113/131 
3.4 138/381 
3,4 151/511 
3.5 146/461 
3.3 115/151 

25. 113/131 
23. 138/381 
23, 151/511 
21. 146/461 
18. 115/151 

46. 113/131 
43. 138/381 
44. 151/511 
41. 146/461 
38. 115/151 

31. 113/131 
JS. 138/381 
34. 151/511 
26. 146/461 
27, 115/151 

66. 113/131 
93. 138/381 
86. 151/511 
89. 147/471 
73. 115/151 

3.2 113/131 
2.0 136/381 
2.3 149/Sll 
7.B 147/471 
6.1 115/151 

.62 11/131 

.67 15/381 

.66 16/511 
•73 112/471 
•73 15/151 

2. 5 113/131 
2.9 134/381 
2.8 147/511 
3.9 147/471 
2. 7 115/151 

.25 10/131 

.25 10/381 

.25 10/511 

.25 10/471 
,25 10/1S1 

.sa 121131 
. 5 10/381 

.52 12/511 
•77 117/471 
, 5 10/151 

3.2 111/131 
2. 8 128/381 
2. 9 139/511 
,96 131/471 
1.0 14/151 

16. 113/131 
16. 138/381 
16. 151/511 
18, 146/461 
16. 115/151 

1. 5 19/131 
.97 118/381 
1.1 127/511 
3.2 145/461 
2.3 114/15) 

92. 5 113/131 
81.1 138/381 
84.1 151/511 
143. 146/461 
109. 11S/ 151 

•o5 14/131 
,66 112/381 
•66 116/511 
1,4 121/471 
, 6 13/15) 

1.3 110/131 
1.2 127/381 
1.2 137/511 
1.9 146/461 
2. 1 110/151 

.5 10/131 
•513 11/381 
,51 11/Sll 
.5 10/461 
,510/151 

BY DRIFT TYPE: 
ORR-R,L. TILL 2.5 119/381 122, 138/381 506. 1 138/381 3.4 138/381 23. 138/381 43. 138/381 JS, 138/381 93. 138/381 2.0 136/381 ,67 15/381 2. 9 134/381 .25 10/381 .5 10/381 2.8 1281381 16. 138/381 , 97 118/381 81. 1 138/381 , 66 112/381 1,2 127/381 •513 11/381 
ORR-R.L. 
ORR-R. L. 

GRAVEL 
SIM> 

15. 11/11 
2.4 16/171 

170. 
114. 

11/ll 
117/171 

650.0 11/ll 
451.8 117/171 

4.6 11/ll 
3.1 117/171 

JS. 11/11 
21. 117/171 

78. 11/11 
41. 117/171 

90. 11/11 
33. 117/171 

70. 11/11 
52. 117/171 

11. 11/11 
4.4 117/171 

.5 10/11 
.53 11/171 

6.0 11/ll 
1.9 117/171 

.25 10/11 

.25 10/171 
.5 10/11 
.5 10/171 

2.0 11/11 
.59 13/171 

14. 11/ll 
15, 117/171 

,5 10/11 
.82 19/171 

110 11/11 
77.2 117/171 

.5 10/11 
.&5 15/171 

1. 0 11/ll 
.88 19/171 

.s 10/11 

.5 10/171 
L.F.-R.L. TILL 2. 7 15/131 120. 113/131 580.0 113/131 3.4 113/131 25. 113/131 46. 113/131 31. 113/131 66. 113/131 3. 2 113/131 ,62 11/131 2.5 1131131 ,25 10/131 .sa 121131 3.2 111/131 16, 113/131 1. 5 19/131 92. S 113/13) .&5 14/13) 1.3 110/131 .s 10/131 
L. F, -R. L, 611AYEL 12. 16/161 110. 117/171 521.8 117/171 3. 7 117/171 24. 117/171 43. 117/171 32. 117/171 125 117/171 3. 8 117/171 ,53 11/171 3. 6 116/171 ,25 10/171 .59 13/171 1. 9 116/171 17. 117/171 1.1 18/171 94.9 117/171 .6& 16/171 1, 4 114/171 .5 10/171 
L. F. -R. L. SAND 4.4 14/71 116. 17/71 590.0 17/71 4.0 17/71 26. 17/71 42. 17171 27. 17/71 78. 17/71 3.7 11m .5 10/71 3. 7 17/71 .25 (0/71 •71 13/71 2.3 17/71 17. 17171 1. 8 14171 103 (717) .&4 12/71 1.6 1617) .5 (0/71 

BY DRILLING IETl()I): 

ORR-AL TILL~IC 
L.F,-RL TILL~IC 

2.5 119/381 
2. 7 15/13) 

122. 
120, 

138/381 
113/131 

506. 1 138/381 
580. 0 113/131 

3.4 138/381 
3. 4 113/131 

23. 138/381 
25. 113/131 

43. 138/381 
46. 113/131 

35. 138/381 
31. 113/131 

93. 138/381 
66. 113/131 

2.0 136/381 
J. 2 113/131 

,67 15/381 
.62 11/131 

2. 9 134/381 
2.5 113/131 

.25 (0/381 

.25 10/131 
,5 10/381 

.58 12/131 
2.8 128/381 
3.2 111/131 

16. (38/381 
16. 113/131 

•97 118/381 
1, 5 19/131 

81. l 138/381 
92. 5 113/131 

.66 112/381 
•o5 14/131 

1.2 127/381 
1. 3 110/131 

,513 11/381 
.5 10/13) 

L, F. -R. L. TILL-AIR 20. 134/371 58. 8 137/371 &49.5 137/371 3. 1 137/371 17. 137/371 50. 137/371 54. :37/371 SJ. 137/371 8. 1 113/371 3.2 13/371 3.1 134/371 •71 (16/371 6.6 119/371 23. 111/371 33. 137/371 5.0 10/371 85.5 137/371 .82 12/371 5.8 11/371 3. 70 119/371 

LEGEND: 

1) ALL ASSAY RESULTS IN PPM (UNLESS INDICATED> 
2) SEE TABLE OF ANALYTICAL METHODS 
3) 24S ARITHMETIC AVERAGE <DATA NOT NORMALIZED> 
4) (32/39) (# SA. > DETECTION LIMIT / TOTAL # SA. INCLUDED) 
5) L. F. LITTLEFORK 
6) R. L. RAINY LOBE 
7) OM. L. DES MOINES LOBE 
8) TILL <ROTASONIC> TILL SAMPLES & (MUD & AIR ROTARY) TILL+ GRAVELLY SAND SAMPLES 
9) GRAVEL INCLUDES MGR,CGR,VCGR SAND & GRAVEL 

10) SAND INCLUDES FGR SAND,SILTY SAND,SILT & CLAY 
11) SONIC ROTASONIC CORE DRILLING 
12) MUD MUD ROTARY DRILLING (NO -63 um OR DM.L. ASSAYS, +lOM SCALPED AT DRILLSITE) 
13) AIR AIR ROTARY DRILLING <-63 um ASSAYS EXCLUDED, NO DM.L. ASSAYS) 
14) ZN2 ZINC ANALYZED BT DCP METHOD 
15) EXCLUDED - 120,00 PPB AU IN SA. # 16887, CNONMAG HMC) 

1100 PPB AU IN SA. # 16891, <-63 un1) 
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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 
(Microns) 

1,700 

Weight 
(g) 

1.1 

Weight 
(%) 

5.0 

Cum 
(%) 

5.0 

1,180 .4 1.8 6.8 

600 1. 7 7.7 14.5 

300 

150 

53 

Pan 

3.1 

7.0 

6.7 

2.0 

22.0 

14.1 

31.8 

30.5 

9.1 

100.0 

28.6 

60.4 

90.9 

100.0 

Remarks 

magnetite & quartz, visible 
steel particles 

magnetite & quartz, visible 
steel particles 

magnetite & quartz, visible 
steel particles 

magnetite & quartz particles 

liberated magnetite 

liberated magnetite 

liberated magnetite 
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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. 

OBOH SAMPLE 
MICA AMPHl80l.E_!!Q,_ NO. 

16818 

202 I 
I 

I16822. 
I 

I 
I 

isee:; \ 
I 

209 \ 
\ 

.ll: 
16887z 

U) ------- ' ' 'c3 ' 207 17032 ,,.in ,, 
M 
,.,; / 

/ 

18606 

20801 18609 

18612 

20601 16656 I 
I 

I 

20100 18693 

\ 
\ 

\ 

\ 
I 
I 
I 

I 

I 
/ 

/ 

' ' ' ' 
I 

I 
I 
' 
I 

I 
I 

/ 
/ 

/ 
,__/ 

' ' ' '· 
\ 

\ 
\ 

' 

I I I '1 
0 &0PERCENTAGE I 

~o7, Ii 

I 
I 

I 

' ' ' ' 
/ 

/
/

/ 

I 
I 
I 

\ 
\ 
\ 

I 
I 

' / 

I 
I 

I 
I 

I 

CHLORITE GOETHITE 

I 

I 

..... 

I 

\ 
\ 

/ 
I 

\ 

I 
I 

I' 
I 

I 
I 

I 
I 

I 

' \ 
\ 

\ 
I 
I 
I 

,,.,... 

\ 
\ 
\ 

I 

QUARTZ ZIRCON 

,,,,,. ' ,, / ' ' ,, ' 
I 
I 

I 
I 
I 
\ 
\ 
I 

\ 
\ 
\ 

FELDSPAR PYROXENE ILMENITE GARNET 

\ \ 
\ / 

\ 
I 

/\ 
1---------> ___/ 

I 
I 

I 
I 
I 

I ' // 

' /I ' /I / 

..... ' ' ,.,, I 
/ 

..... ,,,...... ..... ,.,, \,.,,' ..... ,,,.,.,, \ 
\I 

\/ 
\/ 

\ 
I

/ II
I I I 

/ I I 

I I 
I \ I 

I \ 
-I

I 
\ 

\ 
\ 

PYRITE SIOERITE 

\ 
\ 

\ 

I 
I 
I 

I \ 
\I 

\I 
\ 
I

' 
I' ' I 

I 

I 1 
I I 
I I 

' 
I ' ' ' ' 1 .,,, \ ,.,, \ 

,,. / 
/ 

\ 

I ' ' .....I 
I ' ' .....I 

I 

Minerals in O&DH 
Reio tiYe Abundance -!!L 

Ouor tz, Zircon 202 
Feldspar, Ilmenite 
Garnet 

Goethite 209 

Amphibo1e 
207

Pyr01'.ene 

Mica, Chlori te 
Feldspar 20801 
Pyrite 

Garnet 20601 

Am phi bole 20100 
Side rite 

202 

209 

207 

2080 I 

16818 
I 
I 
I 

1682.Z 

' ' \. 
\

16885 
/

/ 
/ 

/16887 
'-

' ' ' ' 17032 ---- I 
I 

I 
18606----I 

I 
I 
\ 

18609 ~--

' ' 
18612 .._____ '__' 

ol ~I 
00 00;, 1' 

I 
I 
I 
\ 

\ 
\ 
\ 
/ 

I 
/ 

/ 
I 
I 
I 

' ' ' ' 
I 
I 

I 

' ' ' ' 

.. 
0 

0 
z 

I I I I 1 I Iof 
00 80 80
I I 

,/ 

,, ,/ ,,,, 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

\ 
\ 

\ 
\ 
I 
I 
I 

71 j'1 

i 
\ 
I 

I 
I 
I 
\ 

\ 
\ 

\ 
/',, 

/
/ 

/,, 
\ 

' \ 
\ 

\ 
\ 
\ 

\ 
/ 

I 
/ 

/ 

~o 

I I 

!1 ol 
00 oo 

~ I I I 

I 
I 

I 
I 

I 

' ' ' ' / 
I 
I 

~ I. /
0 / 

' ..... ..... /. ..... ..... z /
/

' ' / 
,,,.,,..,...,,,,,.,... 

\. 

' \. 
\. 

I ' ' 'I \ 
I \ 
I 

I 
/

I 
/ 

' ' \ 

✓,, 
I 
I 
\ 
\ 
I 

I 
I 

\ 
\ 

,.,, 
,/,, 

/' 

I 
I 

I 
I 

Quartz, Zircon 202 
Feldspar 
Garnef 

Amphibole 209Feldspar 
...h 

Mica 
207

Pyroxene 

Mice 
Chlorite 
Pyrite 

20801 

\ 

NOTE: An x-ray diffraction pattern was run on 
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 1007.. 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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Table 43-2. Bedrock group correlation to Rainy lobe till samples nonmag HMC assays. 

HMC 
Nonmag 

Bedrock No. "Till" 
Group DH's Assays AU CR MN FE% co NI cu ZN AS SE 

SC 1 4 112 238 7950 28 590 363 365 135 23 8 
MV 9 18 287 682 8578 25 231 243 262 156 108 14 
MS 19 39 87 349 10095 21 186 228 312 146 27 10 
LP 4 13 16 219 3915 15 73 107 192 158 6.3 12 
GR 3 7 49 241 12471 23 189 263 203 127 17 6 
DA 1 7 227 1099 13143 25 113 149 78 149 28 11 
QB 8 7 607 313 3589 26 336 364 373 150 72 7 
MG 4 8 260 330 1303 25 220 233 134 126 68 6 
GP 11 17 165 451 3496 25 171 183 162 132 84 7 
GM 4 7 60 307 5495 23 193 204 216 154 41 7 

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 

MO AG 

20 .3 
6 .5 
7 .3 
4 .3 
5 .6 
8 .3 

12 1 
5 .8 
4 .6 
5 .4 

SB 

. 75 
2.2 
.60 
.65 
.29 

1 
.37 
.66 
.75 
.41 

BA 

3075 
422 
523 
877 
407 
486 
361 

90 
463 
150 

HF 

77 
49 
39 
63 
37 
81 
96 
74 

115 
102 

w PB 

171 60 
254 77 
301 62 
5.5 19 

12 45 
17 49 
85 33 
77 27 
41 25 

100 23 

TH 

160 
108 

96 
48 
99 

250 
269 

91 
192 
144 

u 

22 
13 
11 

9.7 
11 
22 
64 
20 
25 
20 

ZN2 

0 
0 

.375 
0 
0 
0 

28.3 
73 .6 

28 
23 .1 

Weight of 
Nonmag HMC 
(grams per 

AG2 kg of feed) 

0 1.5 
0 3.78 

.06 2.91 
0 12.5 
0 3.23 
0 1.69 

3.3 3.87 
2.9 7.05 
3.2 3.35 
2.6 2.89 
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,I.J 
$-< 
0Table 43-3. Comparison of Two Sample Fractions ..c: 

M (IJ 
(IJ 

0. II-63 Micron (250 mesh Tyler) 0 
M >.HMC vs. Screened Fraction 0. ,I.J 

'M 
>. CJ

1. Heavy liquid (3.3 SG) excludes most 1. For Rainy Lobe this is a "'Cl 0 ,....,::, 
,I.J (IJ 
(IJ >

Middling particles & rock frags, so concentration process, since 
result is dominantly MONOMINERAL +33% gold grains will be in 

4-!PARTICLES. 6% of wt. 0 ~ ,....,
2. Every HMC Flowsheet produces a 2. Difficult to distinguish ,I.J 

CJ 
(IJdifferent CONCENTRATION RATIO. nugget effect vs. multiple .,.., ~~ ,....,Concentration ratio 300 to 1500 gold grains. ..c ~ O'M ,....,0 'M l< C: <1l(should be normalized to some value ,I.J 'M 'M CJ .,..,CIJ CJ 'M s c:: I'd ,I.Jsuch as 1000). ..c: 'M (I) (IJ M i:: ,I.J 

,I.J • ..c: 0 4-! C: ,I.J (II >. ,....,3. U of gold grains is more important 3. Large number of particles improves . 0.. 0.. 0 'M ,I.J 
,I.J 4-! -Ll"'I <1l (IJ I'd (IJ c:: Cllthan the assay. subsample assay statistics. But $-< 0 00 M "'Cl (IJ ~ 0.. 0 c:: .,..,0 er, bO ,I.J <1l CJ Cllgold grains do not break down like 0. (IJ ..... 0 "C I'd ,I.J ..c: 
(IJ bO 0.. i:: M H (I) ,I.J +silicate particles, into expotentially i:: cu .. 0 cu c:: 
cu ,I.J c:: ,I.J ..c: ~ C: (II bOgreater number of particles. $-< c:: (IJ C:: bO 0 El c::.,..,,I.J (IJ c:: "'Cl 0.,.., '0 ,Q (II ,....,4. 8 kg sample of till shown by Stu 4. Streaks of gold can occur on (J 'M H 'M ..c: c:: ..c ..c: Cl) 

4-! M t1I .u I'd 'M (II .u (IJAverill to be adequate size for hard silicate particles by 0 CIJ~ ~ ::, .. H .... (IJ 
,...., ,I.J ,....,0. 'M 0 C: (II >. CJ ,....,,I.J (IJ 0 

CJ CIJ M "C (IJ c:: > <1l bl) <1l M
reproducible results for gold: abrasion of soft gold. (IJ .u 'M C: (II 0 0 

contains 10 particles if in dispersal c:: ..c: t1I (IJ El 'M H (IJ 0.. 
t1I ,I.J ::i:: .,.., .. C: a (IJ ,I.J H g 

,....,train - reproducible. ,I.J H ,I.J 'M i:: 
(I) ..c:~ ..c C: I'd cu ~ "'Cl c:: cu + 

.,.., ,...., .,..,5. Gold particles are classified to 5. Heterogenous tills may not be CJ (II CIJ M C/l c:: c:: bl) 
"'Cl 'M c:: "'Cl s ,I.J '-' 4-! I'd 'M "C c:: ,....,estimate (ex. delicate) transport well represented by typical ..c: CIJ c:: c:: I'd '0 'M ,...., ,...., ,....,4-! ) i:: 'M (II c:: H (IJ 0 ,....,distance. sample weights used. 0 'M <1l I'd 0 ,I.J 0 Cl) tJ 00 

M f:! Cl),...., M ) (IJ ,I.J 'M bl) M 'M 'M ,...., ,....,6. Indicator and/or pathfinder heavy 6. Au content in till does not c:: (IJ,...., <1l <1l ,I.J (II c:: (II ,I.J cu M 
0 > t1I ..c ,I.J c:: c:: 'M bO ::, cu >. "C + <1l "'Cl .,.., ,...., ,...., .,..,minerals helpful (ex. Aspy or appear to be as homogeneous 0 C/l i:: (II I'd M Cl) M 
,I.J 4-! (II .. H I'd 'M M cu ::, M > +supergene indicators native Cu & vertically as HMC. <'O CIJ 0 i:: 4-{ 0 ,I.J "C (IJ "'Cl 0 (IJ ::, ,....,,I.J CJ .u 'M 0 ~ 8 0. c:: ,Q ,I.I,...., ,...., 
$-< cu t1I ,I.J c:: C/l bO "'Cl H •i-1 (J .. ) -,-j 

pyromorphite) (IJ c:: CJ ..c: ,I.J 'M (IJ Cl) 0 cu 4-{ 

,I.J ,I.J (IJ "'Cl 0 (II (I) ,I.J7. Magnetic fraction is available 7. If oxidation has occurred, clays 0. t1I 0 c:: ~ -'° 00 "'Cl 
M Cl) c:: 0.. (J ,I.J 0 (II (J ,-... i:: Ill CIJ + .. ,....,and can be helpful. and hydrous iron oxides should (IJ 'M 0 I'd,...., 4-! (IJ 4-!~ 0 °'"" QJ.u "'Cl CJ ..-.cn C/l,I.J M (IJ CJ CJ M "'"".C 0 ..c ,...., 0"fix" cations such as CU, Pb, Zn. 
~ ,-... ,I.J > (IJ .. bO'M 0 0.. "'Cl (/) ,Q 0 Q.

(II ,...., 00 (J (IJ (IJ ,I.J "'Cl 4-! M O <II • ::l <II (II (IJ 'M l:i >.8. Claims (ODM) ore grade estimate is 8. If pre-glacial weathering: Secondary ..c t1I O'l<ll,....,4-!C:H (II 'M "'Cl M ..C C/l M tll N ,I.J 0. Cll ,I.J 
.,..,$-< ,I.J .u ...,HCU 'MO CJ (I.It) ,1.Jt)J.J'M 'M M l< ,....,possible. Gold in Regolith or Gossan or Cretaceous 0 Cl) .,.., C: O 8 0. Cl) (IJ ..C..C"'O ,...., C::Cll Cl) 0 QJ .,.., .,..,4-! ""'COOl-iC/l > 0.. ::, (II 'M ~ (IIor Pre-Wisconsin oxidized (old) tills •• "'Cl ~ .,.., ....... (IJ c:: (I) '-1-1 Cll N ..C: S -.?I ,I.J (IJ ):! .0 

M "'Cl H C: bO ,I.J CU (II 0 'M C/l"'CIJ tll c::i::i <ll .,..,should be identified with this fraction. (IJ (II (IJ <1l CIJ CIJ C/l CIJ M ..c cu (IJ,...., '-'C:,....,..C: 00 .,..,"'Cl Cl) ..c: ,....,,I.JH>"O,I.J 0 C: i:: <1l O (IJ ,I.I (/) ,I.J !-I9. Rainy Lobe Till with a relatively 9. Lower cost, but results indirect. 'M ::, .u u 4-{ ,...., 0 OOH CU°" 00,....,4-{ ,I.I cu
(IJ '-' 0 C/lO ,I.J .,..,NCIJ C:Clll-<C::<'d'M CJ ••low silt and clay content should c:: (IJ 8 >..., •. 4-! ,1.J C:: 0 CU <II <II H M (IJ UI >"00 Ill 
0 (J 0 Cl) >. 0,...., 'M<ll•M Nf.,"'CIH<ll"'CI 4-! O'I ..'"' (IJwork well for HMC gold recovery. CJ C:: H H •• ,...., ,1.J I'd CIJMl:l,...., ..cc::,1.1C: 'M (/) 

cu 4-! 00.CU••'M (IJ ,I.J (/) O O C:,...., <II CIS 'M C/l.,.., M "Cl Ill 0 - !ilow silt and clay content should 0 .u ,I.J O CJ (IJ CJ ,...., (I).,.., 0.. ::,.,.., M 11--1 ,SCllbO QJ 13 .. 
,I.J Cl) "'Cl CJ H O,...., 0 "'Cl 'M H ,I.J ,I.I O .. ..c: ..c: "'Cl C: (II t) ::, c:: ) (I)

'M (II <1l (J,...., I'd,...., "C "'Cl ..c (J(IJ>, b(l,1.J.U(IJ,....,.,.., •• tJ 0 (I) QJ QJ .. 
Cl) "'Cl H ~.o (J(IJ 'M (IJ 'M 00..C'-I-I ,1.J i:l CU OHO M"O 'M M CD 4-! S 

work well for HMC gold recovery. 
10. Probable gold grain loss if: 10. Potential for larger dispersal target? $-< ::, ::, Cl) (/) ;:,. a (IJ "C ..C:MMO CLl°"O...CO CIJCIJ Q. ff II) ~ 

0 .u Cl) ,I.J Cl) > O..Cll <1l 00~ M..C: N 0 <1l o 8occluded in silicates or quartz, Finland and works well there for ,I.J H <1l .. > ,...., CU-&.l<IIC/l J-<U<4!1tll4-fO.U>. ) ,...., II),...., .u 4-! ~ C: "C -CJ 0 (II CU~"CCIJbO C: ,...., cu M C:: C: CU ::l .U O CC,...., ,I.J t1I ,I.J ~ 0.,..,native gold flakes 25 micron diameter. base metals. t1I 0.. 8 ,I.J (J (II ,...., C: <II O CU J.J 004-l o .u,...., >.u ..c: a, <11 ,...., '-' El Cl) 
4-! Cl) HO,...., 'M 'M O'MStll 004-!N Q.$-<(IJCIJ,1.J)C: {/J 0 ::, Cl) ..

1I. Used exclusively by Geol. Survey c:: 4-! OH'M<'d"C 'M ,I.J 'M 'M tll 0. O'M 4-! Cll4-! N.,.., <1l ,...., •• <1l (I) ,1.JQ i:: 0 
(IJ <1l,...., 0.."C cu ,I.J 'M cu l< "'Cl HO" M 001:14-!'M,....,,...., 'M ,I.I ,...., (IJ HO QJ 0Finland and works well there for ~ $-< <1l 8 (II ,I.J (IJ,...., 4-{ 0 0 Q,1.J..C:>.o ,I.J'M<'dC/lOCll,...., > M bO i::r:: 0,...; .u ..... 

,I.J ..c: H.O<ll'OUl 0 0 M >. ,1.J .U bO..C: C/l J-< bO i::,...., Czl O 1-. 0..base metals. (IJ "C ,...., o...c O~"CO ..C:OCIJO.>.C:<110°" 0. (IJ 4-! Cl) 
4-! 0 ,1.J 4-! C: M (IJ C1S .,..,,....,CJJ.J'MO bOOH'M,I.J >. (I) ,I.J 0 C: .. 

4-! 0 ,I.J cn o I o o (IJ (II c:: C: ~ •)O'MO.J.JC:4-!0'M J.J M C: C: <1l "'Cl ,...., 
0 0 '-' CIJ > 0 0 0.. ..c:..c: (IJ tll CU 0,...., J.14-1.,..,4-! cu cu .,.., >.MCIJ CUBoth Fractions c:: (IJ ):! >. Cl) 4-! c:: 'M 'M 'M (IJ.,..,•J.JO..'tl.,..,J.J CUCISOtllO C/J M ,1.Jf-<,....,••C: 
.u 0 (IJ ..c: (IJ (IJ (II ~ ,I.J ,I.J ,I.J O."'CIO.•i-lCU HC/l(IJJ-<$-< 0 (IJ ,I.J >. .,.., 'M,...., 0 
(I) .,.., ..c: 0 0.,....,.,.., (J CJ <1l <1l ::, CU C/l,....,MOO<ll'M"'Cl<UCll<UC.C: (IJ H ,...., 4-! ti! cu .,..,
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Table 55-1: 1986 SEISMIC DEPTHS COMPARED WITH 1985-1986 DRILL DEPTHS 

SITE LOCATION SEISMIC DEPTHS DRILL DEPTHS PERCENT DIFFERENCE 

BEDROCK GLACIAL BEDROCK GLACIAL BEDROCK GLACIAL 

08-107 NE1/4-SE1/4, s. 29,, T68N-R24W 140 FT. - FT. 142 FT. - FT. 1.4,c - " 
08-108 NW1/4-NE1l4, s. 16, T69N-R24W 106 131.5 19.4,C 

08-109 SE1/4-SE1/4, s. 16, T69N-R23W 64 45 29.7,C 

08-110 NW1/4-SE1/4, s. 12,, T68N--R24W 52 37 52 37.!5 1.3,c 

08-202 SEl/4-SWl/4,, s. 16, T63N-R23W 87 64 122.s 69.5 29.0,c 7.9,C 

08-206 SW1/4-SW1/4, s. 22, T63N-R21W 103 45 108 37 4.6,c 21.6,C 

08-207 NE1/4-NE1/4, s. 16,, T62N-R21W 102 86 108 70.5 5.6,C 22.0,c 

08-209 NE1i'4-SE1/4, s. 16, T63N-R20W 104 73 105 52 1.0IIC 40.4,c 

(.)8-210 SW1/4-SE1/4, s. 25, T64N-R21W 48 48 

0B-211 NWl/4-SEl/4, s. 22,, T64N-R20W 54 5ft 3.611C 

------------------
AVERAGE ERROR 9.411C 18.6,c 

Table 55-2: COOK AREA SEISMIC GLACIAL TILL PROFILES 

SITE LOCATION SEISMIC DEPTHS DRILL DEPTHS PERCENT DIFFERENCE 

BEDROCK GLACIAL BEDROCK GLACIAL BEDROCK 

s-1 E1/16 COR. SE1/4, s. 35 T63N-R22W 80 FT. - FT. - FT. - FT. 

S-2 El/16 COR. SEl/4, s. 9 T63N-R22W 119 88 121 1.7,c 

S-3 E1/16 COR. SEl/4, s. 29 T63N-R22W 183 150 

S-4 NW1/4-SW1i'4,. s. 36 T63N-R23W 138 90 

s-s NE1/4-NE1/4, s. 27 T63N-R23W 101 61 
~ 
m S-6 SW1/4-NE1i'4, s. 32 T63N-R23W 143 
a, 

S-7 SWl/4, S.32 T63N-R23W 140 112 

s-a El/16 COR. SW1i'4, S. 12 T63N-R24W 178 115 167 41 6.611C 

S-9 SW1/4-NW1/4, s. 32 T63N-R24W 160 115 

s-10 NW1/4-NE1i'4, s. 18 T63N-R24W 155 111 -• 40 

• Hole bottoaed at 146 £eet in glacial dri£t.. 

Table 55-3: LITTLE FORK AREA SEISMIC GLACIAL TILL PROFILES 

SITE LOCATION SEISMIC DEPTHS DRILL DEPTHS PERCENT DIFFERENCE 

BEDROCK GLACIAL BEDROCK GLACIAL BEDROCK GLACIAL 

S-11 CENTERS. 10 T69N-R23W 122 FT. - FT. 134 FT. 113 FT. 9 " - " 
s-12 NW1/4-NW1/4, s. 36 T69N-R23W 31-51 56.5 56 10 

S-13 El/16 COR. SEl/4, s. 9 T68N-R24W 4-6 

S-14 CENTER NWl/4, S. 2 T68N-R25W 75 78.5 62 5 

S-15 Wl/16 COR. SWl/4, s. 30 T69N-R25W 115 95 99 14• 

S-16 S1/16 COR. SEl/4, s. 3 T68N-R26W 183 177 117 4 

S-17 NW1/4-NE1/4, S. 23 T68N-R26W 37-41 

S-18 NW CCR., S. 8 T68N-R26W 165 66 135.5 18• 

S-19 51/16 COR. SWl/4, s. 19 T68N-R26W 100 80 92 98 2 13 

s-20 El/4 COR., s. 36 T157N-R25W 162 145 190 145 1!5 0 

s-21 SW CCR., S. 36 T156N-R2SW 92 +174 102 47 

s-22 S1/4 COR., S. 27 T157N-R~W 203 137 136.5 119 33 14 

S-23 Wl/16 COR. NWl/4, S. 15 T1:56N-R25W 85 

S-24 SW1i'4-SE1/4, S. 27 T156N-R25W 123 103 

S•25 91/16 COR. SEl/4, s. 5 T1:56N-R25W 170 144 

S-26 51/16 COR. SW1i'4, s. 17 T136N-R25W 82 

• Drill ait.• 1a £ar enough away £roa aeiaaic ait.• t.o account. £or di££erence. 






