


-

LOWER 

~I 

~I--,,, ~29--rl-.::~~-,~ I ?< I 

I " , , I " REI) _I~ 

R ED '' 

.,. I 

I 
I 

j 

I 

', 

- ~ 

,,~ I "' 
L A KC j 

- --, - - - -

L AKE 

: ,, "' L--2 ~"--.--
26 --t-·-2-'--.:- -30-+--29_ } ~ 

o Red Lall e 2 2 
t 

20 ,, 
,, I 

: 2 - ~ ~ '_ 1 - : - ~ -·~ - - ~6 -+ ~ -'-'~ -1 -~3 - - - ~· -
I I ' · ~ -· - 2 I : • I ' I ' 4 ' J 

,. 8 I 9 [) I I ? I ~ !I • c I / < I 7 8 !ii IO 

5 

/ 

19 20 
2 4 ... . 

29 

" 32 

" 

< 
/0 • 

2 

II 

• • I' ' 
I I 6 

I 

,, I 
' 

1 

' . 
5 4 3 2 

8 9 IO 

R30 W 

' ' I ' ' 
I I ' . ' ? 

I 
' 

! 

' 8 ' 10 12 

' " 
14 • l 1_1 : 16 

tt-- ;.-~-,-+---f-1-

14 I 
I 

--+---+--~ 

18 I 17 16 t!> 14 13 I 
- - --t- - -r-----1----r---

2 3 2' I 20 2 2 

2 ' 26 30 26 

I 
36 I J I 32 33 

I 

2 4 

" I 
' 

:J6 I 31 

~ 
I 

20 

e:f 

29 

J2 

" ,. I 
I 

2 6 I 
? 8 

~ 
--- - -- -- - ,--- i--- - -- • - - - - - - - 1- - - - - - - - - H S:-2 . e HB -1 ' 

2 3 2 2 ' 3 

I 

( Q :'- / 0 /I 12 : 

/--"'111----+--+--~---r---+---+--: 
16 ~ 

I •,~ \ , 
12 j RL4 2 - I 8 

1---+--- ~ ,-_-_-_-_--+---+-- --t·--
1 

cp, s ,gf 
8 ID 

I 1e 17 '6 15 ,,. 13 
I I 

16 18 

I 
I 

II 
12 I 

-- - +-- --' 

13 I 

Tl52 N 

21 

,~--"---+---r--1 ----J----+---+---t---+-- 1~1 ---+---+---+---+---+--~1 TISIN 

[' 22 2 -'f 2 'f I /9 ?O Cl 22 23 24 I 19 ?0 21 2 :? .:') 24 

I - --t----+----+----+----T-, --+---+----+---· -I--- 1--·--I 
2 6 

26 hem, mag, gf 2 9 

3 4 

-BID-I 
gf 

3 2 
4 

I 

I 
I 

---t---r---~ --~--

9 10 

-~ -

1 

I 
I 

' 8 

---+--+---

27 

34 

J 

gf 

: 30 2 9 28 2 ? 2 6 ?5 1 

I 
36 I .J1 

I ---, -- -

, 2 

1 6 

I 
I 

I 
I ' 

- - -

9 

8 9 

36 I 
' 

-- ~-- - - - - -

3 2 -
10 

. 
I ' 1 1 1 , ,1N01Al'f RESERvAr roN !~--+----+-
1- -r-- ----j---- t----t----+-----+- - '--: - - -

TISON 1if<lll:1.18":1£>-juUY.1~T ""l! 'Ll'>~· ~'Ll'>~:l:l:i~~U'-tl..'i1'~~~jllli.~'·6' ~~.: ti:f. ·y"{i'j_~'tf',· ~'y' ~~J'.!Y'i.· ~~·'~~~Y_,:fll¥"i't>, ,'l:l'Ji'>l:IY·~' ""1:f~, 1~e ~~:oilll''~·-i' ilij-:~~~~. ·""'·~">lliil~l@i1<11iii! ..... 1~1iii-tfl:~1-8~+ 
I /9 i'O 2 1 22 ? J ?4 I I~ 20 21 2 2 2 3 2 4 19 20 2 1 2 2 23 24 / 9 

I I 20 2 1 

15 

22 

u , g 
'8 

I 19 

16 

c 
,, 

18 

s • l!.l',_ ~ f I 
-1 

2 2 

' 
13 ' 

t--- t----+----+- --.,--~c11 Tl50N 

20 21 22 

I ; : 
.Jo I 2 9 zs 2 7 26 2~ .w 29 i'8 ; • 2 6 z~ J O 2 , 28 27 I 

I m n 
I 

30 
I ' 
' ' I ' 

I 3 

I " I " 
J ,. )6 

3 2 
I ---1---

1 6 ' 

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

- - - -- - - - - - - - - -- - -- ---- -- - ,---
! 

' 

- -- - - ----
6 J 2 3 p • 6 5 4 J • 5 4 3 

I 
I I 

9 II IP I 7 8 9 10 II 12 7 8 9 10 II 12 I • IQ 

2 6 25 

2 

" 12 

I 

I 

I 
' 

" 

6 

' 

I I 
2 , 26 25 I ,,,, 29 28 27 .26 

' ~--+---f---1---t--___jf----+-----t---+--__,• 
cp , se rp, g1 I 

.J2 .J.J 3 4 35 36 1 JI J2 34 35 36 ' 

- - - -
5 • 2 I '. 6 ' • 3 2 

I~ '. 
8 9 10 II ' 8 9 IQ II 12 

~I~ I " I ~ 
----t---f---4---~: ---+---+----+---t----+-,,_. c 

'1 
I 

: , . " "' , , ~ " " 18 17 16 15 " 13 : 18 17 16 15 14 13 : ,. " 16 " 14 I~ ,,,.§'.$
0 

18 IT 16 ,. ,. 13 I 
---r--~1--~--+--+---+- --i----r---j--lt---t--t---t-__j'---t----1--+----+--+---1.'TI-u-ir-v-rrhrn-.:rhrTI-Ti-rrirrlr--!~-!ll'i~ 1 

I 1 bu u c u , u u u u u c u u c J"D u u u u U' u u u u u ll Tl49N 
19 20 2 1 22 2 J 2 4 I 19 20 2 1 22 Z J 

24 19 20 ~ . .2 ' 22 2 .J 24 I 19 i'O 2 1 22 2 3 2 4 b /9 20 2 1 2? 2.J 2 4 ' 19 20 2 1 22 23 2 4 I 
Tl4 9 N I 

I I I ' l- b 

; •n I ., ,. ,. H I ,, : 50 ;--::-r 28 r 27 26 " 3 0 29 ' 2-.-+--2-, -t---2-6-+--,-:;--~o-+--2.9-+--28 - r- -2 T- _ 2_ 6 ____ . ,, ~ "' 29 28 21 26 ,, ' 'l-0 I 2 9 28 27 « 25 I 

:_ 1J-3~tJ -3~ J_,~ _1_ :6_j _ r,,_ J_: _[~1 ~·- -: _i_: --"'lllr3,- - : J l ~-- ~-L:_L: _\ 1 3~ _l_~_ ,, .. _. _l , 3
_'_ "~ ,,] ,, b:w·:. " ", ,, " " " 1--:, l ,,i ± 4 I , , 2 I , :_6 __ 1--'- -+-·--+--'-t--2 --+_-:-_.. • , . , • . : • , -~ . . ~ JJ-: : :-r-. 1 ~ -~:-:'"': ,!9"!1: ... 

1 

... _·, · _ - . ·~· - ~ - - ~ ~ ~ ~_-; 
I T -r-·--+--9--+-·-IO--+--~ "_ .. : _ _ '--r--·--tl--9--+-'-0-+--'-' -+-- '2__ __ ' ' 9 10 // /2 : ' 8 ' /0 II I? ' I 8 9 ' 10 II " I 
!---:-- 17 J6 15 14 IJ : 18 17 16 I~ 14 IJ --::f---- I ~ p I - --+--1 ---, I ..... f--- ~i-- I 

Tl4 8N 1,1---+---+---+-- --t--- --1-- I ' ' j ' ' 16..... ~ ' ..... 14 '" I~ ~ ,'e' ' i: 16' " ' : ,14 ' '- ~' p ... 'B . : ... ,,. I ' '~ ,5 I ,., N~Tt~NA ~e ' ' 16 is ' "" iJ 
I - ---· --~-- -~ , - - - -- ~ Tl48N 

I ' I I '=> I I I I 
I 19 20 2 1 22 2 J 2-4 : 19 20 21 2 ? 2 3 24 : /9 2 p 2 1 22 i 2J 24 I /9 , 2 G 21 22 I £~ 2 4 l:::i 19 20 I 21 E? .?J I 2 -f ~ 19 I 20 I 2 r : 22 2J 24 I 

---, - ~ -,-----+---+-~----l--+--+----+---i--~:~--- ~ ' -1 I -- - -- ~ 
25 : 30 I ?9 28 I ?? 26 ?5 : J O 2~ 28 ,, 26 25 I J O ,, 28 27 2 8 27 ! 26 I " : w " I ,. ~ ,, " 2'• I 

1--~ -·-~ I - ~ : .} : p I +-- , --+----, - : - I " ~· -----j 

26 

I ,, I '2 ' ,'7.J .,.. .!5 -'6 II J/ 32 I .. 34 ,, I p 
.,,., 36 .J, J .3J 34 35 f6 I ~ , ~2 J"J _,.. I 3~ I J6 p J/ 32 J_j ~ _,., 35 I JI" ; JI I 32 1J ~ 3 4 35 ~~ j 

I 

I T s 9 10 11 12 I 

---t---+--+-----4---+-~I 
' l 18 17 16 15 f4 IJ I 
I 

' 

,. 

2 

B ~ 10 11 /2 ~ 1 a 9 10 11 12 : 7 8 9 m 11 I? b, 1 a ' 10 I 1. 1
1 

" : r 9 , __ 'o_ I 11 I " I 
16 15 14 13 : ~. -'i l - 16 I~ - " I /3 : 18 " $ /5 " " § IB " 16 ' /5 \ " l :-1 ';, ,. ' " I ,-: ~i 

- F' =-=-F,-=-= -·,/= r--/_,,r.-·--...._...._;~:;;:---=:-''_• +----r-- - t--·- -·- - - rW'lVWlV~Vv-Vv··"'*-ww~- WIVWlvwv//WVJWWJv 'w.JWJ=(,';:;;; n~ ,:_ ;;.'r' -~ 
I I t " 1:" " ........ [' . . ,,, . . :• )" .,,, .. l .• ,. ..... ···r· ~,.v ". " I r--;- ~· Tl47N I 

Tl46N 

Drawn by J M Perp1ch 

,, _2_4_~1-19-- a 
1 

21 Lake 2 "' 1 19 20 21 2? 23 1 ~ ? • ~ 19 ca i 2 , I' _ 2 ,, 
1 

__: f ,_ ? • ~ 9 1 0 ?1 , :?2 • ?3 l ?4_ 1 

~ ___; -
26 25 

: 
3

0 I ?, I ?B /~ 30 -+-29 ?fi £ 7 I 26 > 2' ~ ' " 29 28 ~' l ?6 ! 25 ! JO ~ ·'I ~. ':: 2
' ~ ~· jl ~ 

I 19 20 .?I 22 i?.J I 2 4 I 19 

--+---t----l---+---+ --+ - -
I 

2 0 t 21 
22 

30 29 28 26 25 JO 29 28 

I -r ;( ', 1°' I !LEECH I I 
I JI J2 3J 34 J5 ,. I 31 32 33 34 35 I I I I J I J5 36 

f- -+--+---+---t--

' ' • 3 , I ? • 
I I - I I I 

- 1 1 , ~ 1 --1 _J_ - ' "'- 1· - · LAK r , ' I 
I 7 

B 9 IO II !.? I 7 I 8 9 IQ ~I /2 _ :_ 1 I II 12 I 7 8 ~ 9 I 10 I II 12 ~ I Ii 9 /(, I I I I? : , 8 9 10 I II · -- I? I 
.--1- . : + r - - I " -l-----11- I . - -t- , ·1---+ --r -- I -

....... -~ I I ,, ,. I '' I ~ I ~~ ., rp'° ,, IT , , I 18 IT-+- 16 /5 14 " I " IT ,. " " I ,, I ,, ~ ' " " I IB " - ' " I I• " I ' T ,. " ! 14 

I 
,., ?() I ::: ,7 4 b 20 ;•,; I •'' ;,, ?O ?I ?? I 

21 ?i? I ~ L I 

?' 26 "' I 

1_.Jl. _ ...... __ 3_2_1_3_,_ I__: 13~ :_ :~ ~ 3:__1 _:_ ~- " le : " J~ I " I .. L I : ' I ' 3J t' ,. " I .. , : ~' ;_E,!jERV_~_;1~,._i _"_.1~ I 
__[_ - . - I __ . __ [ -.L - - ~'I l J( __ : _ 31 --~2J. _'·_'_ J_'_4_ J_ . '~ ~ '~) - - - · - · - - /) __2_._ -- I -- -- . 

R34W R33W R32W R31W R30W 

I 

R35W 

I 
ry TCRllPS 

Outcrops loca t ed in Sf~Ctlon ~1. Town slti1 l'i l\orth. Kan pe ·1 1 1 h'f'!>t and ':ect:ion )f, Town~:hi.i l~.'. ~.or th, Ra n ~·.e Jl. \..'eHt . 

'.;ec t ion 16 
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Section Jl 
The western most outcrops are the surue an 'Jec tion 36 but tnclud~.:: r ·:uxene plaglor-lase dike and c1uar tz veins. The 
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Dia mond d r1 l l holf" , arr ow i ndi c ates d rec tio n of inclin e d h o le 

Ou t cro p ..- r e a 

Ba se for map o n t h ! ~ shePt from inne s ota Hlg hwil y De partment l ; l ?.),000 Ge n e ral Highway Map s . 

*DUH #1 
* fl B 1 
*HB-7 

BI U ·l 
Bill ·2 
Hl!-3 

RL 25 

RL28 .. l 
KL J i 

RL)9 

RL4 2- l 

RL43- l 

SlJM)<A R1
' OF DIAMOND DRILL HOLES 

· P~ u lar or ru• L 4~ Li c hemati t e iron-fo rma tion 
l nte r me<l i at e vo lc;:i. n • tic s 
An dl""'I ~ 

Vo l c an ic11t111.tic s (~ome b r • <'«"iat e d) with ~· r aph itic zo nes and i nter bedd e:d fine~erai n e d to l api ll i tu ff 

A.nJ esit e l with t rac-es o' ve Cu ) Ind ~ raph1. tP 
Lat it,. poJ;.µ hv 1 , rap h i. te (wi th up t o 20% py) 1 mafic dikes . c h l o ri t ic vol caniclas t ics, chert , basa l t , and e Hite 

hrecc l •1 ( "" 1 t h t ra r• of cµ 11.n.l !jjp ) 1 f e ldspar por phy r v, and ma f i c tu ffs 
Do lomit i v 1 side1 I vol c a n f'-,_41;:.i tic (with u p t o 20% earthy hemat it e ) , diab a se dike 1 ~aphitic zo ne $ , 

int Pr me d i a t e crystal tuff 1 a nd iro - formation (JO% ma gnetite-hema tite , wit h uµ to 20-30/. py) 
Gab~' r_ wit h tr e.s o[ cµJ , r a ph it lt chert , anJ pyroxe n ite- perido tite (some se r µent i n ized) 
Volcaniclas t1 ..... t1 , ve r v fl ne · g r alnPd t o la p il l i tu ffs (some i n t ermedia te ). graphit i c zones, a nd a ndesit e to 

ba na l r-
Volcaniclalil t tcs (some with cher t y 7on~s a nd u p to 30% p y ) , b i o t i te l amprophyre dike ·, ma f i e d ike , graphite, 

diori t e (with t rac es of cp), i n termedia te t o f e lslc lava, in t ermedia te la pil l l tu ff and a gglome r a te 
(to 5 i n c h.eg) , and ma f I 1.,: l a va 

Fin e - gr aine<l inter--dia te v o lcanicla b ica (some cherty 1 u p to 10% py), g raphit i c z o nes, a n d coarse- grai ned t o 
l.<P llli tu ff 

rn t ermediate to mafic volca n ic lastics (wi t h graphitic zone s ~ and t races of cp a nd sp), eabbro ( wit h traces of 
cp}, very fi ne-gra i ned to lapilli $el s ic t uff (w i t h trac e s of cµ a n d sp) 

Al l rocks ,g reensch i st f l!llcie.s or higher g rade n e.tamo rph i am. 

Cretac Eo u s weatherin~ ~xtends t o d e p ths ove r 1 50 feet in some areas . 

*Dr i l l cores filed a t Div i s i on of Miner a l s - Dr 1 1 Core Library, Hi bbing, Minneso t a unless specified ("' ) in which case 
tll-f!:V are ft led at the U. S. Bureau o f Mine s, M ~nneapo l is , Minnesota. 
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