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~ Sample site with sample number 

0 2 3 4 Miles 
... lli::==ill...C=:=:J 

SCALE 

-

Base from Minnesota Department of Transportation 

Genera I Highway map for northeastern Itasca County 

Neither the State of M lnneso1a nor the Oepartm4lnt ol Natw al Rosou1·ces , nor any 
of 1t1e11 employees , nor any of !heir contractors , sullcont11M::IO• l5 . or 1hel1 employees . 
makes any warranty , express or Implied , 01 assuines any logal llcablllly 01 
rtsponsibllily lor the &eeuracy , completeness or usefulness ol any lnlonnallon 
~apparalus , product or p1oce5' dlsclosed , or represents that Its use would nof 
mfr1nge privately owned rights · 

Aolerence to a Company or Producl name does no1 Imply Approval 01 
1ecommendatlon ol the product by lhe Stale of Minnesota or the Oepartrnen1 of 
Natural Resources to tf'le e11:cluslon ol others thal may meet specUlca11oria 

Mop Location 



r 
/ 

Samp l e 
Number Lake Name 

'l 

Reck 

~ 

Sample 
Depth 
(fee t) 

J907 Larson GS 105-120 

3908 Larson GS 

J909 Larson GS 

3910 Clubhouse GS 

3911 Clubhouse GS 

3912 Clubhouse GS 

3913 Lost GS 

39 14 Lost GS 

3915 Lost GS 

3916 Bear GS 

3917 Bear GS 

3918 Bear GS 

3919 Balsam GR 

3920 Balsam GR 

3921 Balsam GR 

** pH of surface water 

Sample 
Number 

3907 

3908 

3909 

3910 

3911 

3912 

3913 

3914 

3915 

3916 

39J 7 

3918 

3919 

3920 

3921 

Water 
**pH 

8 . 4 

8.4 

8 . 4 

8.4 

8 . 0 

8.J 

8 . 2 

8.0 

8 . 2 

7.5 

7 . 7 

7 .8 

8 . J 

8 . 5 

8 . f, 

53- 58 

so- 60 

95- 100 

65- 70 

83- 87 

2S 

25 

21 

12- 14 

10- 14 

11 

27- 28 

26 

31 

SedimPnt 
pH 

7 . 0 

7 . 0 

7.0 

6 . 7 

6 . 6 

fi . 9 

6 . 6 

6.S 

6 . 4 

6 . 5 

6 . 6 

6 . 7 

6 . 5 

6 . 4 

Ag As Co 
(ppm) (ppm) (ppm) 

• 2 6 . 2 

. J 1. 2 

.s 2 .7 

. 4 4.9 

.1 S . 7 

. 2 2 . S 

< .01 2 . 5 

<. 01 2 . 5 

<. 01 1.7 

<. 01 0.8 

< . 01 0 . 2 

. 2 

. 4 

.1 

.1 

Area 
(sq "·are 
miles) 

. 3S 

. 15 

. )5 

. 36 

. 16 

. 3 (i 

.14 

. 14 

. 14 

. 44 

. 44 

. 44 

. 95 

. 9S 

. 95 

1. 0 

1. 0 

1. 2 

0.8 

18 

13 

14 

16 

LO 

17 

9 

9 

10 

23 

21 

18 

7 

11 

7 

I Cu 

~ 
l 7 

16 

14 

10 

ll 

13 

17 

17 

l (i 

x 

~ n Ni Pb Zn 
(J•p_n1.2._ (ppm) (ppm) (ppm) 

<2 0 '.'9 22 

24 23 46 

<. 20 22 36 62 

14 16 30 

Fe 

(%) 

7 . 27 

4 . 97 

2 . 06 

10 . 51 

Mn 
(ppm) 

79CO 

206J 

7200 

52100 

10 11 30 11,49 18400 

16 25 29 5 . 50 10600 

"?O l3 7 76 9.42 2680 

~o 11 75 9 . 27 2712 

10 7 63 9 . 27 2809 

LOI 
(%) 

Ca 
(%) 

Mg 
(%) 

J3 . 4 13 . 7 1. 0 

37 .6 lJ . J 1. 1 

J7 . 4 17 . 7 1.1 

J7 . 9 7 .5 0 . 

38 .6 5 . 4 0.8 

37 . S 14 . 2 0 . 9 

51 . 5 3 . 3 1.1 

50 . 3 2 .9 0.9 

50 . 4 2 . 2 0 . 6 

Al 
(%) 

. J6 

. J7 

. 45 

. 18 

. 25 

. 22 

.56 

. 56 

. SJ 

16 21 l 4 198 8 . 56 989 40 . 7 2 . 4 0 . 9 1. 57 

11 L96 9. Ll 112S 

1 > < '() 19 l ,, 185 8 . 67 lOfiO 

1 l 12 10 44 7 . 10 2240 

< 2(' 12 9 46 10 . 63 2496 

LO 20 l 0 10 l 5 ') . 61 2824 

KOCK TYPI'* -- -

granite 

* Rock t ypes f r om : S im"s , P . K., 
Ojakangns, R. W. and Viswana than , S ., 
1970 , Leologic Map of '1.innes ota -
Hibbing Sheet : Minnes ota Ceologlcal 
Survey . 

39 . 9 

37 . 9 

44 . 9 

19 . 9 

All elements analyzed by atomic absor ptior. on 
ur.igni t ed sample . Ag , Co , Cu , Mo , Ni, Pb , Zn, 
Fe and Mn extrac t ed in 4M HN0 3 - 1M H.Cl . As , 
Ca , Mg and Al ext rac teci jn concer_trated HCl. 
LOI determined hy l gr.it i nn at 800°C . 

2 . fi 1.0 l. 59 

2 .1 0 . 7 1 . 36 

2 . l 0 . 8 .42 

4 . 9 l.0 . 4) 

2.8 o.s .30 

COEFFICIENTS Of DETERTNATlON (r2) 

pH. pH 
Sediment As Co Cu Ni Pb Zr. Fe Mn Ca Al LOI Water 

LOI ;, . 24 *. L 3 *.31 . 12 * . 38 * . 44 '" . 01 . lS * .11 * . 34 .00 . CJ 

Fe ,\ . 3 7 . 01 . 00 * .11 *.68 . OJ . 01 *. '.'7 *.03 . 01 

.1 5 . fi8 * . (' 1 ;, . 37 *. 06 .09 *." 2 . 01 . 11 *.04 *.39 

Cil . 31 . 27 . 01 * . 02 .16 . 72 * . 21 *. 27 .11 . 23 '" . 22 

'g . 1 . Ol .08 . 29 . 31 . 18 . 02 *.03 ;, . 04 . 23 . 02 

J\ L '". 19 . 24 . 3l . 18 * . 05 .89 . 01 * .. 39 * . 2:. .02 

hf]~ .. l4 • 5fi . 04 .04 . JS '~ . 29 '". 03 .67 . oS . 02 *.55 *.39 .24 . 43 

. 11 * . 06 

r2 determined by log y = a + b log x, except wate r dep t h (y) hC'r<' r 2 d0Lermined by Y 
tor Lake ar a , wat r depth and pH . 

a+ b log x , and y = a + bx 

* negative r ela tion 

WD = water de pth a t s<1mple s iLe 

AREA~ area of lake 

Neither the St ate of Minnesota nor the Depart ment of Nat ural Resources , nor any 
of their employees nor any of their contractors , subcon trac101 s. or their amployoos, 
makes any warran ty, e'll press or implied , or assumes any legal llabtl 1t y o< 
respons1b11!1y Im the accuracy. comple1eness or uselulness of any 1r1formallon, 
apparatus, producl or process disclosed , or represents that Its use would no! 
1nfr1nge privately owned rights 

Reference to a Company or Product name does not Imply approval or 
recommenda1ion at the product by the State of Minnesota or the Department ot 
Natural Resou rces to the e:tclusion of others that may meet specit 1cat1ons 
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