























is present in the direction from which the clastic de-
bris was transported. Several lines of evidence sug-
gest the presence of an unconformity between the
North Shore Volcanic Group and the PLV. Such an
unconformity would facilitate the erosion of the
North Shore Volcanic Group and the deposition of
the erosional debris basinward on top of the PLV.

The situation would be analogous to that on the
S side of the Lake Superior syncline. There, many
clasts in the CHC appear to have been derived from
the lowermost Keweenawan volcanic terrane, the
volcanic rocks of the South Trap Range which un-
derlie the PLV.

--Wolif and Huber 1973

We will move along shorelines underlain by the
CHC all the way to Grace Harbor, passing
Menangerie Island, Long Island, Point Houghton
(Figure 35), McCormick Reef, Long Point, the
Head, Rainbow Point, and Cumberland Reef (Fig-
ure 36). Figure 37 shows the variation of sediment
lithology across the section, and Figure 38 shows
sediment disposal patterns measured by Wolff and
Huber (1973).

SW Isle Royale: The Glacial Deposits

It is in this SW section of Isle Royale (Figure
36) that the thickness of glacial deposits is the
greatest. The glacial setting 1s summarized by Hu-
ber (1973b):

Isle Royale was overridden by glacial ice dur-
ing each of the four major glaciations of the Pleis-
tocene Epoch, and each successive glaciation
essentially obliterated all direct evidence of pre-
ceding glaciations on the island. In the waning
phase of the last major glaciation, the Wisconsin
Glaciation, the frontal ice margin retreated N from
at least the greater part of the Lake Superior basin,
then readvanced into the basin during Valders time,
about 11,000 years ago. We can attribute to the
Valders ice the final aspect of glaciation at Isle
Royale, including both erosional and depositional
features.

It is impossible to estimate the quantity of gla-
cial debris or other surficial materials that might
have been present at Isle Royale prior to the
Valders readvance, but the readvancing ice ap-
pears to have removed most of what might have
been present, as judged by the thin surficial cover
on the E two-thirds of the island today. During the

Valders retreat, a series of lakes formed in the Lake
Superior basin in front of the retreating ice margin.

The retreating ice opened successively lower
outlets, and thus the general trend of lake eleva-
tions is downward. Distinct lake stages reflect peri-
ods of relative stability during which well-defined
shoreline features developed. The ice front forming
the N margin of the earlier lakes probably remained
S of Isle Royale until about the time of glacial Lake
Beaver Bay, when it retreated to a position strad-
dling Isle Royale W of Lake Desor. Abundant de-
posits of glacial debris were left upon the newly
deglaciated W end of the island, and the ice front
remained stable long enough to build a complex of
ice-margin deposits across the island. Shorelines
Jformed by the glacial lake associated with this ice
front are found on the W part of the island about 61
m (200 ft.) above present Lake Superior.

Subsequent renewed and complete retreat of
the ice margin from Isle Royale was rapid enough
that only a minor amount of glacial debris was de-
posited on the central and E parts of the island.
When the ice margin reached the N edge of the Lake
Superior basin, Lake Minong was formed, and the
entire basin was filled for the first time since the
Valders advance. Lake Minong marked a relatively
stable episode in the history of the basin, and its
beaches are among the best developed of the aban-
doned shoreline features on Isle Royale. Lake Mi-
nong beaches and later lower beaches are best
developed on the SW end of Isle Royale, where
abundant glacial debris provided easily worked
materials for beach construction.

--Huber 1973b

The discussion about changing shoreline levels
in Huber (1983, see pp 41-55) is important to under-
stand the geomorphology we will be seeing, and if
you are a field trip participant, you should particu-
larly read the discussion of shorelines at Rainbow
Cove, which includes clear exposures of both
Nipissing and Minong shorelines (Huber 1983, see
pp 52-3).

Washington Harbor: The End of Our Trip

Rounding the Cumberland Reef we will arrive
once again at Washington Harbor, where we began
on the first day. You have now seen Isle Royale
from all sides.
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Figure 36: Map showing the glacial features and abandoned shorelines of SW Isle Royale (Huber 1973b)



Composition of very fine grained sandstones, very coarse grained sandstones,

and pebble conglomerates taken from the measured section on Houghton Ridge
{Specimen numbers indicate relative position with lowest number Jowest in section. See plate 1 for locations]

Very fine grained sandstones Very coarse grained sandstones Peblle conglomerates
Specimen No. 4 6 K 11 13 28 12 15 18 22 24 27 6 16 30 31 32
0.3 0.6 0.9 Trace 0.9 0.0 30.7 36.9 35.5 36.6 23.9 21.7 22.7 343 28.2 22.9 29.4
.9 .6 9 0.9 .6 0 31.8 8.8 3.7 33.6 24.2 39.6 43.7 39.9 37.2 21.9 34.6
42 -3 .0 Trace .0 0 .0 9 .6 .9 1.6 Trace .9 .3 1.9 3.6 .3
.0 .0 3 . Trace -0 .6 Trace 2.3 Trace .6 3 K:] 3 1.3 1.3 Trace
46.2 39.7 42.3 36.6 32.4 28.1 4.8 3.5 3.9 4.6 4.5 1.6 1.9 2.9 4.2 6.1 42
21.6 16.2 18.8 24.2 23.2 11.9 4.8 1.6 1.9 1.3 2.9 1.9 8 .6 1.3 3.6 1.3
.6 .6 .6 .0 .9 0 3 .6 B 6 1.6 1.3 1.3 1.9 .6 1.3 .9
4.8 16.5 12.9 23.3 18.6 22.9 1.6 1.6 9 9 3.9 4.6 7.1 .6 L6 2.9 1.9
5.5 8.4 6.2 5.6 6.1 20.6 9.0 11.6 X} 6.8 10.0 2.3 2.9 5.9 1.9 2.9 4.5
6.6 6.8 8.1 5.2 5.8 6.6 6.1 23 1.3 6.2 7.1 1.6 1.3 1.6 .9 8.1 7.1
6.1 6.8 5.5 1.9 8.4 45 9.4 1.3 15.3 9.7 17.1 22.3 14.8 9.8 19.0 23.3 142
3.2 4.5 45 35 3.2 6.4 .9 .9 3 9 2.6 2.9 1.6 1.9 1.9 2.3 1.6
Note.—Abbreviations:
MV. mafic voleanic rock fragments UQ. unstrained quartz grains PIF. plagioclase grains
FV. felsic volcanic rock fragments UnQ. undulatory quartz grains Q. opaque grains
SF. sedimentary rock fragments (shale and sandstones) I’Q. polyerystalline quartz grains Ca. Calcite cement .
MF. metamorphic rock fragments PF. potassium feldspar grains Qthers epidote, pyroxene, zeolites
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Figure 37: The variation of sediment lithology across Houghton ridge (Wolff and Huber 1973).
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Figure 38: Sediment dispersal patterns in the Copper Harbor Conglomerate on Isle Royale (Wolff and Huber 1973).
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