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MISCELLANEOUS KEWEENAWAN INTRUSIVE 
AND EXTRUSIVE ROCKS , MIDDLE PROTEROZOIC 

1)* Undivided Keweenawan rocks--probably mostly vol­
canic rocks of North Shore Volcanic Group; some in­
trusions; few or no outcrops. 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

.DULUTH COMPLEX, MIDDLE PROTEROZOIC, 
NORMAL MAGNETIC POLARITY 

B Red, granophyric granite and adamellite. 

0 Intermediate intrusive rocks--granodiorite, monzonite, · 
syenodiorite, syenogabbro. 

I'. 

G Anorthositic gabbro; anorthosite; gabbroic and troc-
tolitic anorthosite. 

El Cumulate troctolite--oxide-rich and layered. 

El Troctolite arid anorthositic troctolite--commonly 
layered. 

GJ Gabbro and fcrrogabbro--mostly olivine-bearing. 

EJ In}Cusive rocks, undivided--few or no outcrops. 

INCLUSIONS OR ROOF PENDANTS IN DUl,UTH 
COMPLEX, MIDDLE PROTEROZOIC 

Contact-metamorphosed maficvolcanic rocks, perhaps 
minor metadiabase. · 

NORTH SHORE VOLCANIC GROUP, MIDDLE 
PROTEROZOIC, NORMAL MAGNETIC POLARITY 

10) Volcanic rocks, undivided 

•Number is used to identify bedrock types on the DNR Master Sample List. 

SYMBOLS 

Contact, dashed where inferred or'approximately 
located. 

111111111.1 i Fault, dashed where inferred. 
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Base adopted from MnDOT General Highway Map - Lake Co., 1987 

*Number is used to identify bedrock types on the DNR Master Sample List. 

SYMBOLS 

Contact, dashed where inferred ofapproximatcly 
located. 

11111111 t. Ii Fault, dashed where inferred. 
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' fU\INY L013E AND RAINY-SUPEfUOR SUI3LOI3E DEPOSlTS 
Noncalcarcous drift composed prcdo111i11a111ly or rragmcnts of the Duluth Com­
plex (troctolitc nnd anorlhositc) and grnnilc. Color rnngcs from grny (2.SY) to 
brown (10 YI\) 
The user should note t ha la 11 of l he 111appcd 1111 i ls except la kc sand peat arc cnppcd 

l)' ~ 
2) [:] 

3) ~ 

4) El 
5) EJ 

by a layer of slighlly pebbly silt nnd very fine sand, ranging from 0.25 m to 0.75 rn 
thick. 'Ilic brown color (10 YR) of the locss 111atchcs the hue of the Superior lobe 
deposits. 'll1is eolian deposit is apparently derived rrom dust blown from Olitwash 
and expose glacial lake plnins. 

Till Unsorted rock71 grnvelly loamy sand. Clasts arc an­
gular to subangular, and lightly packed. Deposited by 
glacial ice with little or no reworking by mcltwntcr. 

Poorly sorted bouldc ry sandy gra\'cl ;rnd gravelly sand. 
· Clasts arc somcwlrnl rounded and loosely packed. 

Deposited by glacial ice with considerable reworking 
by mcltwatcr. 

lee-contact deposits -Moderately to well-sorted and stratified sandy gravel 
and gravelly sand, containing cobbles and boulders in 
places. Clasts arc rounded and looscl()I packed. De­
posited by glacial mcltwatcr under and adjacent to ice. 

Ou1wash 

Drnmlinized till 

Similar lo ice-contact deposits, but carried beyond the 
ice front and deposited. Collapsed in places, due lo 
subsequent melting of underlying itagnant ice. 

Similar to unit rt, but deposited by an earlier advance 
in the Toimi drumlin field. 

SUPERIOR LOBE AND RAINY-SUPERIOR SUBLOBE DEPOSITS 
Noncalcareous brown to reddish-brown (10 YR. 7.5 YR. and 5 YR) drift composed 
of subequal proportions of rock fragments from the North Shore Volcanic Group 
(rhyolite, basalt, and microgranite), the Duluth Complex, and granite. 

6) 

7) 

8) 

B 
El 

9) B 
10) 0 
11) a 
12) 0 

Till 

Till 

Reworked till 

Reworked till 

Unsorted gravelly sandy loam:contains some cobbles 
and boulders, but a smaller proportion than in the till 
of the Rainy lobe. Deposited by glacial ice with little 
or no reworking by meltwater. 

Similar to unit st, but deposited by the Rainy-Superior 
sublobe. 

Poorly sorted gravelly sand, containing a few cobbles 
and boulders. Deposited by glacial ice with consider­
able reworking by mcltwater. 

Similar to unit sa, but deposited by the Rainy-Superior 
sublobc. 

Ice-contact deposits Moderately to well-sorted and stratified gravelly sand 
and sandy gravel. 

Ice-contact deposits Similar to unit si but deposited by the Rainy-Superior 
sublobc. 

Outwash Moderately to well-sorted and stratified gravelly sand 
and sandy gravel. 

DEPOSITS CONTAINING MATERIAL FROM BOTH LOBES 

13) G 
I· I) [=-cJ 

Outw;ish 

Lng Jc posits 

SortcJ c111J stratified gravelly snnJ anu sandy grz1vcl. 

!Zot111dcd cobbles and boulders lacki11g fine lo 
medium-grained m;itcrial. Derived 1.argcly from un­
derlying !ill in Meas I hat were downcut by cons I riclcd 
111cltwatcr streams. 

'1~u111l1cr is used lo idc111ify gl~icial types 011 the 1)0'1Z M:1stcr S;1111plc I ,ist. 



I so rtd / rtd ( 
06 

\\ 0 

I- ~o' ... ~ 

r----~:< i: ~. 
--1 )/ 31 36 31 36 I 

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

---\---1 

J_ - --- --- ---

R. 10 W. R. S R. II W. 

Modified after H.C.,1988,Minnesota Geological Survey, Open-file Map 88-2. 



/ rtd rtd 
'-. 

36 

R. 10 W. R. 9 W. 

al Survey, Open-file Map 88-2. 

I 
I 
I 

--1-
I 

36 I 
I 
I 
I 

sa 

) 
\ 

\ 
_\ ~--­
:,~ ( 



~. 8 W. 

\ 

\ 
~ --! __ _ 

:.~ ( 

st 

36 

I 

: \ 
I -1--------
1 

I 

N 

LOCATION MAP 

Bose adopted from MnDOT General Highway Mop - Lake Co., 1987 

I 

) "" .. MooZi[ 
--+-------- ··:-,- -

( I 

p 

MIN 

I 
l 
I 

HARO SURFACED ROADS 

GRAVEL or SECONDARY 

DEPOSrI:S CONTAINING MATERIAL FROM BOTH LOBES 

IJ) B 
I ·I) ~ 

Oulwcish 

[:1g deposits 

Sorted ;rnd slmtified gravelly sand and sandy gr;1vel. 

l\oundcd cobbles and boulders lacking fine lo 
mcdium-graincJ malcrial. Derived largely from un­
derlying !ill in areas that were downcul by cor1strictcd 
mcllwalc r sl reams. 

'1\'u111ticr is used to identify glacial types 011 !he J);\'IZ M::islcr S;1111plc Lisl. 
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