




































































of the unit until the resource potential of tllat bed is completely 
utilized. 
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GEOLOGIC LOG -- DRILL HOLE 80-1 

MINNESOTA GEOLOGICAL SURVEY UNIQUE NUMBER: 226956 
LABORATORY NUMBER: 1706 
ELEVATION: 1658.9 feet 

DEPTH BELOW LAND SURFACE 
(THICKNESS, IN FEET) 

DESCRIPTION 

o 4 
(4 ) 

4 9.5 
(5.5) 

9.5 10.5 
( 1 ) 

10.5 15. 
(4.5) 

15 20 
(5) 

20 20.1 
( .1) 

20.1 25.5 
(5.4) 

25.5 27.5 
(2 ) 

27.5 34 
(6.5) 

34 34.9 
( .9) 

34.9 37 
(2. 1 ) 

37 37.1 
( • 1 ) 

37.1 39.5 
(2.4) 

39.5 39.6 
( .1) 

39.6 40 
( .4) 

Top soil, black and clay, yellow. 

Quartzite, very fine grained, dark red (10R 3/6). 

Catlinite, red (10R 4/6) to light red (10R 6/8); some 
speckled. 

Quartzite, fine to coarse grained, red (10R 5/6) to weak 
red (10R 4/4) to yellowish red (5YR 5/6). 

Quartzite, very fine to coarse grained, weak red (lOR 5/2). 

Catlinite, red (lOR 4/6). 

Quartzite, fine to coarse grained, pale red (10R 6/3); 
with thin layer of quartzite, red (lOR 4/6). 

Catlinite, red (lOR 4/8) to light red (10R 5/8) to light 
red (lOR 6/8). 

Quartzite, fine to medium grained, weak red (10R 4/3). 

Catlinite, red (lOR 4/8) to red (10R 4/6); some is white 
speckled. 

Quartzite, medium grained with some coarse grains, weak 
red (lOR 4/3) to dusky red (10R 3/3). 

Catlinite, red (lOR 4/6). 

Quartzite, medium grained, dusky red (lOR 3/4) and coarse 
grained, - dark red (lOR 3/6); with a layer of quartzite, 
medium grained, pink (7.5YR 7/4). 

Catlinite, red (lOR 4/6). 

Quartzite, medium to coarse grained, dusky red (lOR 3/4) 
to dark red (10R ·3/6). 

TOTAL DEPTH 40 FEET 
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GEOLOGIC LOG -- DRILL HOLE 80-2 

MINNESOTA GEOLOGICAL SURVEY UNIQUE NUMBER: 226957 
LABORATORY NUMBER: 1707 
ELEVATION: 1654.1 feet 

DEPTH BELOW LAND SURFACE 
(THICKNESS, IN FEET) 

DESCRIPTION 

o 1 
(1) 

1 5 
(4 ) 

5 10 
( 5) 

10 12.5 
(2.5) 

12.5 13 
( .5) 

13 15 
(2 ) 

15 24 
(9 ) 

24 24.5 
( .5) 

24.5 25 
( .5) 

25 30 
(5) 

30 33 
(3 ) 

33 33.1 
( • 1 ) 

33.1 35 
( 1. 9) 

Top soil, black. 

Clay, yellow. 

Quartzite, medium to coarse grained, dark red (10R 3/6); 
with layers of quartzite, medium to coarse grained, red 

(10R 5/8) and light brown (7.5YR 6/4). 

Quartzite, medium to coarse grained, weak red (10R 4/3). 

Catlinite, reddish yellow (5YR 6/6); speckled, to light 
red (10R 6/6); speckled, to red (10R 5/8). 

Quartzite, medium to coarse grained, dark red (10R 3/6). 

Quartzite, medium to coarse grained, weak red (10R 5/4) 
to pale red (2.5YR 6/4); locally silty and clayey. 

catlinite, light red (lOR 6/8). 

~uartzite, medium to coarse grained, light reddish brown 
(5YR 6/4). 

Quartzite, medium to coarse grained, pale red (10R 6/3), 
grading into weak red (10R 4/3). 

QUartzite, medium to coarse grained, weak red (10R 5/3) 
to weak red (10R 4/3). 

Catlinite, red (10R 5/8) . 

Quartzite, medium to coarse grained, weak red (10R 5/3) 
to weak red (10R 4/3). 

TOTAL DEPTH 35 FEET 
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GEOLOGIC LOG -- DRILL HOLE 80-3 

MINNESOTA GEOLOGICAL SURVEY UNIQUE NUMBER: 226958 
LABORATORY NUMBER: 1708 
ELEVATION: 1660.1 feet 

DEPTH BELOW LAND SURFACE 
(THICKNESS, IN FEET) 

DESCRIPTION 

o 7 
(7) 

7 10 
(3 ) 

10 15.5 
(5.5) 

15.5 15.6 
( .1) 

15.6 19.9 
(4.3) 

19.9 20 
( .1) 

20 21 
( 1 ) 

21 22 
(1) 

22 25 
(3 ) 

25 25.1 
( .1 ) 

25.1 26 
( .9) 

26 26.1 
( .1) 

26.1 29.5 
(3.4) 

29.5 29.6 
( • 1 ) 

29.6 30 
( .4) 

Top soil, black and drift. 

~uartzite, very fine to fine grained, dark red (10R 3/6) 
to medium to coarse grained, dusky red (10R 3/3). 

QUartzite, medium to coarse grained, weak red (10R 5/3) 
to weak red (10R 4/3). 

Catlinite, light red (10R 6/8). 

Quartzite, medium to coarse grained, weak red (10R 5/3) 
to weak red (10R 4/3). 

Catlinite, light red (10R 6/8). 

Quartzite, medium to coarse grained, weak red (10R 5/3). 

Catlinite, red (10R 4/8). 

Quartzite, very fine to fine grained, dusky red (10R 3/3) 
to dark red (10R 3/6) to red (10R 4/6); with layer of 
quartzite, fine grained, brownish yellow (10YR 6/8). 

Catlinite, red (10R 4/8). 

Quartzite, medium to coarse grained, dusky red (10R 3/3) 
to red (10R 4/6). 

Catlinite, red (10R 4/8). 

Quartzite, medium to coarse grained, dusky red (10R 3/3) 
to red (10R 4/6). 

Catlinite, red (10R 4/8). 

~uartzite, medium to coarse grained, dusky red (10R 3/3) 
to red (10R 4/6). 
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30 31 
(1) 

31 31.5 
( .5) 

31 .5 33 
( 1. 5) 

33 33.1 
( .1) 

33.1 40 
(6.9) 

Quartzite, fine to medium grained, dusky red (10R 3/3) to 
medium to coarse grained, weak red (lOR 5/3). 

Catlinite, dark red (lOR 3/6) to red (lOR 5/8). 

Quartzite, medium to coarse gr~ined, weak red (lOR 5/3). 

Catlinite, dark red (10R 3/6). 

~uartzite, medium to coarse grained, dusky red (lOR 3/3) 
to weak red (lOR 4/3) to \o{eak red (lOR 5/3). 

TOTAL DEPTh 40 FEET 
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GEOLOGIC LOG -- DRILL HOLE 80-4 

MINNESOTA GEOLOGICAL SURVEY UNIQUE NUMBER: 226959 ' 
LABORATORY NUMBER: 1709 
ELEVATION: 1651.4 feet 

DEPTH BELOW LAND SURFACE 
(THICKNESS, IN FEET) 

DESCRIPTION 

o 3 
(3) 

3 7.5 
(4.5) 

7.5 8.5 
( 1 ) 

8.5 11 
(2.5) 

11 11.1 
( .1 ) 

11.1 12 
( .9) 

12 12.1 
( .1) 

12.1 13.5 
( 1.4) 

13.5 13.6 
( .1) 

13.6 17.5 
(3.9) 

17.5 17.6 
( .1) 

17.6 18.5 
( .9) 

18.5 ' 18.6 
( .1) 

18.6 19.6 
(1) 

19.6 19.7 
( .1) 

Top soil, black and drift. 

Quartzite, fine grained matrix with medium to coarse 
quartz grains, light reddish brown (5YR 6/4), grades 
into medium to coarse grained, dark red (lOR 3/6). 

Catlinite, red (10R 4/6) to red (lOR 4/8) to red (lOR 
5/8) • 

Quartzite, fine grained matrix with coarse quartz grains, 
pink (7.5YR 7/4) grades into medium grained, dusky red 
( 10R 3/4). 

Catlinite, red (10R 5/8) to light red (lOR 6/8). 

Quartzite, medium to coarse grained, light reddish brown 
(5YR 6/3) to weak red (10R 4/3). 

Catlinite, red (10R 5/8) to light red (10R 6/8). 

Quartzite, medium to coarse grained, light reddish brown 
(5YR 6/3) • 

Catlinite, red (lOR 5/8) to light red (10R 6/8). 

Quartzite, medium to coarse grained, light reddish brown 
(5YR 6/3) to dusky red (10R 3/3) to weak red (10R 4/4). 

Catlinite, red (10R 4/8) to red (10R 5/8). 

~uartzite, medium to coarse grained, light reddish brown 
(5YR 6/3) to dusky red (10R 3/3) to weak red (lOR 4/4). 

Catlinite, red (10R 4/8) to red (10R 5/8). 

~uartzite, medium to coarse grained, light reddish brown 
(5YR 6/3) to dusky red (10R 3/3) to weak red (lOR 4/4). 

Catlinite, red (10R 4/8) to red (lOR 5/8). 
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19.7 20.5 
( .8) 

20.5 21.5 
( 1 ) 

21.5 24.9 
(3.4) 

24.9 25 
( .1) 

25 27 
(2 ) 

27 27.1 
( . 1) 

27.1 28.5 
( 1 .4) 

28.5 29.1 
( .6) 

29.1 29 . 3 
( .2) 

29.3 30 
( .7) 

30 35 
(5 ) 

Quartzite, medium to coarse grained, light reddish brown 
(5YR 6/3) to dusky red (lOR 3/3) to weak red (lOR 4/4). 

Catlinite, red (10R 4/6) to red (10R 4/8); speckled light 
red (lOR 6/8) and some light red (lOR 6/8). 

Quartzite, medium grained, dusky red (lOR 3/3) to weak 
red (10R 5/3) to dark red (lOR 3/6); with a layer of 
fine to medium grained, yellow (10YR 7/6). 

Catlinite, dark red (lOR 3/6) to red (10R 4/8) to red 
(lOR 5/8); some speckled light red (lOR 6/8). 

~uartzite, medium to coarse grained, with some fine 
grained layers, weak red (lOR 5/2) to weak red (10R 
4/2) to medium to coarse grained, pink (5YR 7/4). 

Catlinite, dark red (10R 3/6) to red (10R 4/8) to red 
(lOR 5/8). 

Quartzite, medium to coarse grained, with some fine 
grained layers, weak red (lOR 5/2) to weak red (lOR 
4/2) to medium to coarse grained, pink (5YR 7/4). 

~uartzite, fine grained, yellow (10YR 7/8) to yellow (10YR 
6/8); with muscovite, grading into pink (7.5YR 7/4). 

Quartzite, fine grained matrix with coarse quartz grains, 
pink (5 YR 7/4) • 

~uartzite, fine grained matrix with coarse quartz grains, 
pink (5YR 7/4), grading into fine grained, yellow (10YR 
7/8) to fine grained matrix with layers containing 
coarse quartz grains, dark red (lOR 3/6). 

Quartzite, fine grained with thin layers containing coarse 
quartz grains, red (10R 4/8) to dark red (10R 3/6). 

TOTAL DEPTH 35 FEET 
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GEOLOGIC LOG -- DRILL HOLE 80-5 

MINNESOTA GEOLOGICAL SURVEY UNIQUE NUMBER: 226960 
LABORATORY NUMBER: 1710 
ELEVATION: 1655.3 feet 

DEPTH BELOW LAND SURFACE 
(THICKNESS, IN FEET) 

DESCRIPTION 

0 5 
( 5) 

5 6 
(1) 

6 6.3 
( .3) 

6.3 10 
(3.7) 

10 11.5 
( 1 .5) 

11.5 16.5 
(5 ) 

16.5 20 
(3.5) 

20 23.5 
(3.5) 

23.5 23.6 
( .1) 

23.6 30 
(6.4) 

30 31.5 
( 1. 5) 

31.5 32 
( .5) 

Top soil, black and drift. 

Quartzite, medium to coarse grained, weak red (10R 4/4) 
to weak red (1 OR 5/3) to weak red (lOR 5/4). 

Catlinite, red (10R 4/6) to light red (lOR 5/8) to light 
red (1 OR 6/8) . 

Quartzite, medium to coarse grained, weak red (lOR 4/4) 
to weak red (10R 5/3) to weak red (lOR 5/3). 

Quartzite, medium to coarse grained, weak red (10R 4/4) 
to dark red (10R 3/6). 

Quartzite, coarse grained, light brown (7.5YR 6/4) to 
pink (7.5YR 7/4). 

Quartzite, coarse grained, weak red (lOR 4/4) to light 
brown (7.5YR 6/4); with layers fine to medium grained, 
dusky red (lOR 3/3); within the quartzite are thin 
layers of catlinite, light red (lOR 6/8). 

Quartzite, coarse grained with thin layers of fine to 
medium grained, dusky red (lOR 3/3) with thin layer 
fine to medium grained, very pale brown (10YR 7/3); 
with muscovite. 

Catlinite, red (10R 5/8). 

Quartzite, coarse grained, weak red (lOR 4/4) to medium 
to coarse grained, pink (7.5YR 7/4); wi~h muscovite. 

Catlinite, red (10R 5/8) to dark red (10R 3/6); some 
speckled white. 

Quartzite, medium to coarse grained, wea~ red (lOR 4/3) 
to fine to medium grained, moderate pink (SR 7/4) to 
moderate red (5R 5/4) uo pink (7.5YR 7/4). 

TOTAL DEPTH 32 FEET 
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GEOLOGIC LOG -- DRILL HOLE 80-6 

MINNESOTA GEOLOGICAL SURVEY UNIQUE NUMBER: 226961 
LABORATORY NUMBER: 1711 
ELEVATION: 1659.3 feet 

DEPTH BELOW LAND SURFACE 
(THICKNESS, IN FEET) 

DESCRIPTION 

o 4.5 
(4.5) 

4.5 10 
(5.5) 

10 16 
(6 ) 

16 25 
(9 ) 

25 25.5 
( .5) 

25.5 30 
(4.5) 

30 35 
(5 ) 

35 38.5 
{3.S} 

38.5 38 . 6 
( .1) 

38.6 39 
( .4) 

39 40.2 
( 1 .2) 

40.2 41 
( .8) 

Top soil, black and sandy till, light olive brown (2.5Y 
5/4); with basalt pebbles. 

Quartzite, medium to coarse grained, weak red (10R 4/3) 
TO light brown (7.5YR 6/4). 

Catlinite, red (10R 5/8) to dark red (10R 3/6), some 
speckled white, thin layers, interbedded with 
quartzite, coarse grained, pink {SY 7/3h weathered. 

~uartzite, coarse grained, pink (5YR 7/3); weathered, 
interbedded with thin layers of catlinite, red {10R 
5/8} to red (10R 4/8) to light red (10R 6/8). 

Catlinite, red (10R 4/8) to red (10R 5/8) to light red 
(10R 6/8); some red (10R 4/8) speckled red (10R 5/8). 

Quartzite, coarse grained, pink (5YR 7/3}i weathered. 

Quartzite, interbedded fine to medium grained with coarse 
grained, pink (5YR 7/3); weathered with white kaolin 
clay, to fine to medium grained with coarse quartz 
grains, dusky red (10R 3/2). 

Quartzite, coarse grai~ed, light reddish brown {2.5YR 
6/4} to dusky red (10R 3/2}i weathered with kaolin 
clay; thin layer fine grained, white (2.5Y 8/2); highly 
weathered with kaolin clay and muscovite. 

Catlinite, light red {10R 6/8} to light red (10R 6/6). 

Quartzite , coarse grained, light reddish brown (2.5YR 
6/4) to dusky red (10R 3/2); some weathered with kaolin 
clay . 

Catlinite, red (10R 5/8) to red (10R 4/8). 

Quartzite, fine to medium grained, dusky red {10R 3/2} to 
moderate red {5R 5/4} to reddish yellow (7.5YR 6/6). 

TOTAL DEPTH 41 FEET 
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GEOLOGIC LOG -- DRILL HOLE 80-7 

MINNESOTA GEOLOGICAL SURVEY UNIQUE NUMBER: 226962 
LABORATORY NUl'lEER: 1712 
ELEVATION: 1655.4 feet 

DEPTH BELOW LAND SURFACE 
(THICKNESS, IN FEET) 

DESCRIPTION 

o 9.5 
(9.5) 

9.5 10 
( .5) 

10 10.2 
( .2) 

10.2 20 
(9.8) 

20 21.8 
( 1 .8) 

21.8 25 
(3.2) 

25 28 
(3 ) 

28 29.5 
( 1.5) 

29.5 30 
( .5) 

Top soil, black and sandy till, light olive brown (2.5Y 
5/4), with rounded grains of quartz and basalt. 

Quartzite, medium to coarse grained, pale brown (10YR 
6/3) to weak red (lOR 4/3). 

Catlinite, light red (lOR 6/6). 

Quartzite, interbedded fine grained with medium to coarse 
grained, dusky red (10R 3/2~ to grayish red purple (SRP 
4/2). 

Catlinite, red (10R 4/6) to red (10R 4/8) to dark red (lOR 
3/6); some speckled red (lOR 4/8). 

Quartzite, fine to medium grained, grayish red purple (5RP 
4/2) to dusky red (10R 3/2) with layers of coarse 
grained, reddish brown (5YR 5/3) and fine to medium 
grained, yellowish brown (10YR 5/6); weathered. 

Quartzite, medium grained, grayish red purple (5RP 4/2) to 
coarse grained, light reddish brown (5YR 6/3). 

~uartzite, fine grained with some coarse quartz grains, 
red (10R 4/6) to dark red (10R 3/6) to alternating 
layers of fine grained to coarse grained, brownish 
yellow (10YR 6/8) to yellowish brown (10YR 5/8) with a 
thin layer of catlinite, light red (10R 6/6). 

Quartzite, fine to medium grained with coarse quartz grains, 
red (lOR 4/6) to brownish yellow (10YR 6/6); alternating 
layers. 

TOTAL DEPTH 30 FEET 

42 



GEOLOGIC LOG -- DRILL HOLE 80-8 

MINNESOTA GEOLOGICAL SURVEY UNIQUE NUMBER: 226963 
LABORATORY NUMBER: 1713 
ELEVATION: 1656.9 feet 

DEPTH BELOW LAND SURFACE 
(THICKNESS, IN FEET) 

DESCRIPTION 

0 3 
(3 ) 

3 6 
(3 ) 

6 10 
(4) 

10 15 
(5 ) 

15 16 
(1) 

16 20 
(4) 

20 26 
(6) 

26 28 
(2 ) 

28 31 
(3) 

31 32 
( 1 ) 

32 32.5 
( .5) 

32.5 40 
(7.5) 

Top soil, black and sandy till, light olive brown (2.5Y 
5/4) • 

Quartzite, coarse grained, grayish red (5R 4/2) to reddish 
brown (2.5YR 5/4) to light reddish brown (5YR 6/4); 
decomposed. 

Quartzite, coarse grained, grayish red (5R 4/2) to reddish 
brown (2.5YR 5/4) to light reddish brown (5YR 6/4). 

Quartzite, coarse grained, light reddish brown (5YR 6/3) 
to weak red (10R 4/3) to dusky red (lOR 3/2); alter­
nating hard and soft layers. 

Catlinite, red (10R 4/8). 

Quartzite, coarse grained, dusky red (lOR 3/2) to light 
brown (7.5YR 6/4). 

Quartzite, coarse grained, dusky red (lOR 3/2) to pinkish 
gray (7.5YR 6/2) to light reddish brown (5YR 6/3) to 
pink (5YR 7/3) • 

Catlinite, dusky red (lOR 3/3) to dark red (lOR 3/6). 

Quartzite, fine grained, dusky red (10R 3/2). 

Siltstone to sandy catlinite, very fine grained to quartz­
ite, fine grained, brownish yellow (10YR 6/8) to red­
dish yellow (5YR 6/6); weathered with muscovite. 

Siltstone to quartzite, fine grained witn coarse quartz 
grains, strong brown (7.5 YR 5/6); transition zone. 

Quartzite, very fine to fine grained, dusky red (lOR 3/3) 
to dark red (10R 3/6). 

TOTAL DEPTH 40 FEET 
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