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PLATE 1: SAMPLE LOCATION MAP
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MISCELLANEOUS KEWEENAWAN INTRUSIVE
AND EXTRUSIVE ROCKS , MIDDLE PROTEROZOIC

n* Ku

2)

3)

L)

5)

6)

8)

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

'DULUTH COMPLEX, MIDDLE PROTEROZOIC,
NORMAL MAGNETIC POLARITY

Df

Di

Dto

Dt

Dg

Du

Red, granophyric granite and adamellite.

Intermediate intrusive rocks--granodiorite, monzonité,
syenodiorite, syenogabbro.

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

Cumulate troctolite--oxide-rich and layered.

Troctolite and anorthositic troctolitc--commonly
layered.

Gabbro and ferrogabbro--mostly olivine-bearing.

In;zusivc rocks, undivided--few or no outcrops.

INCLUSIONS OR ROOF PENDANTS IN DULUTH
COMPLEX, MIDDLE PROTEROZOIC

9

10)

Hm

Contact-metamorphosed mafic volcanic rocks, perhaps
minor metadiabase.

NORTH SHORE VOLCANIC GROUP, MIDDLE
PROTEROZOIC, NORMAL MAGNETIC POLARITY

Nsu

Volcanic rocks, undivided

*Number is used to identify bedrock types on the DNR Mastcr Sample List,

I

SYMBOLS

‘

Contact, dashed where inferred or'approximately
located.

TFault, dashed where inferred.
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Modified attef Green, J.C., 1982, Minnesota Geoiogical Survey, Geologic Map of Minnesota, Two Harbors Sheet, Bedrock Geology
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*Number is used to identify bedrock types on the DNR Master Sample List.

SYMBOLS

Contact, dashed where inferred orapproximately
located.

H’H"H‘FH'.'H Fault, dashed where inferred.
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PLATE 3
REPORT 262

RAINY LOBE AND RAINY-SUPERIOR SUBLOBE DEPOSITS

Noncalcarcous driflt composed predominantly of fragments of the Duluth Com-
plex (troctolite and anorthosite) and granite. Color ranges from gray (2.5Y) to
brown (10 YR) ’
The user should note that all of the mapped units except lake sand peat arc capped
by a layer of slightly pcbbly silt and very fine sand, ranging from 0.25 m to 0.75 m




T.60 N.

<
'

Planted

L.

? L
L Culkrin
T.59 N. i

m&mﬁnen/a/
L.

!

F
l




Planted
L.

¢
'
N

rst

co ==
\ ;rf‘ At |
\g\ { /Lg ee Odeima q
/807
A J: 71

D) R N JU N /y N v - ____\__________-F._- —

31




Crosscul ¢

o

[ﬂ/w’de ’ st

AL i

Kaltydid
L.

Sco//' L.

Spur
L

rt “
ro |
Al
f vt Fiixe
(%} L.
t
si 6 A
|
Lupus
r

NS

_Bluebrl!
L.

T. 59 N.

Balsam

R.7 W.

RAINY LOBE A\ND RAINY-SUPERIOR SUBLOBE DEPOSITS

3)

5)

ri

Io

rtd

Tin

- Reworked till

Noncalcarcous drift composed predominantly of fragments of the Duluth Com-
plex (troctolite and anorthosite) and granite. Color ranges {rom gray (2.5Y) to
brown (10 YR) .
The user should note that all of the mapped units except lake sand peat are capped
by a layer of slightly pebbly silt and very fine sand, ranging from 0.25 m t0 0.75 m
thick. The brown color (10 YR) of the locss matches the hue of the Superior lobe
deposits. Ihis colian deposit is apparently derived from dust blown from outwash
and expose glacial lake plains.

Unsorted rocky gravelly loamy sand. Clasts arc an-
gular to subangular, and tightly packed. Deposited by
glacial icc with little or no reworking by mcltwater.

Poorly sorted bouldery sandy gravel and gravelly sand.

" Clasts arc somewhat rounded and looscly packed.

Ice-contact deposits

Outwash

Drumlinized till

Deposiled by glacial ice with considerable reworking
by meltwater.

Modcrately to well-sorted and stratificd sandy gravel
and gravelly sand, containing cobbles and boulders in
places. Clasts are rounded and loosely packed. De-
posited by glacial meltwater under and adjacent to icc.

Similar to ice-contact deposits, but carricd beyond the
ice front and deposited. Collapsed in places, duc 1o
subscquent melting of underlying stagnant ice.

Similar to unit rt, but dcposilced by an carlicr advance
in the Toimi drumlin ficld.

SUPERIOR LOBE AND RAINY-SUPERIOR SUBLOBE DEPOSITS

6)

7

8

9)

10)

1)

12)

st

rst

sa

si

Till

Till

Reworked till

Reworked till
Icc-contact deposits
fce-contact deposits

Outwash

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.

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 icc with consider-
able reworking by meltwater.

Similar (o unit sa, but deposited by the Rainy-Superior
sublobe.

Modcratcely to well-sorted and stratificd gravelly sand
and sandy gravel.

Similar to unit si but deposited by the Rainy-Supcrior
sublobe.,

Moderately to well-sorted and stratificd gravelly sand
and sandy gravel.

DEPOSITS CONTAINING MATERIAL FROM BOTH LOBES

13)

1)

uo

ul

Outwash

Lag deposits

Sorted and stratificd gravelly sand and sandy gravel.

Rounded cobbles and boulders lacking finc (o
medium-grained material. Derived largely from un-
derlying tilt in arcas that were downcut by constricted
meltwater streams,

*Number is used to identify glacial types on the DNR Master Sample List.
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Modified after Hobbs, H.C.,1988,Minnesota Geological Survey, Open-file Map 88-2.
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DEPOSITS CONTAINING MATERIAL FROM BOTH LOBES

13) uo Outwash Sorted and stratificd gravelly sand and sandy gravel.
)] Lag deposits Rounded cobbles and boulders lacking line Lo
| medium-grained material. Derived largely from un-
derlying tll in arcas that were downcut by constricted

meltwater streams.

*Number is used 10 identify glacial types on the DNR Master Sample List.
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