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graphic guides at least locally, fail to uphold more than barely perceptible benches on the typ-
ically steep arcuate sweeps of the valley walls. Not seen in this section but present just a few
miles to the west, among other places nearby, is the thick cross-stratified sandstone of the Tar
Springs Formation. Where present, this lenticular sandstone body is a prominent bench former
and a water collector of importance.

This is the last stop of the day and no attempt will be made to hold the caravan together be-
yond this point. Follow log to Tell City.

Mileage
0.0 Return to cars at foot of hill. BEAR LEFT (south) on Indiana Highway 66.
0.5 Exposures to right are in the Golconda Limestone.

0.7 Enter broad abandoned meander loop (fig. 16). The date at which this meander was cut
off and bypassed is uncertain, but it is clear that the OhioRiver once followed this con-
spicuous loop. After the cutting off, lacustrine or slackwater deposits of the Wisconsin
Stage and possibly earlier glacial stages filled the loop as outwash sands and gravels
accumulated in the main valley. When, in more recent times, the base level was low-
ered slightly, erosion left sharply etched terraces 20 to 40 feet high as evidence of the
lacustrine filling. The terrace surface is just out of reach of the highest floods. Sim-
ilar sequences of deposits characterize most of the larger valleys tributary to the Ohio
River in this area.

1.5 BEAR LEFT (east) following Indiana Highway 66. Lacustrine silty clays are exposed in
road bank to left.

1.9 Meander core at left is underlain by rocks from the Big Clifty to the Tar Springs Forma-
tion.

3.0 Crossroads of Dexter is underlain by sandy outwash deposits that grade into lacustrine
clays of meander loop. Between Dexter and the Ohio River is a low ridge of windblown
sand. TURN RIGHT (west) following Indiana Highway 66.

4.0 Leave outwash terrace. Descend about 20 feet to flood plain.

6.2 Quarry at right exposes the Golconda Limestone and the Hardinsburg Formation.

6.5 SLOW, Enter old river town of Derby.

6.8 TURN RIGHT (west) onto Indiana Highway 70.

7.3 Extensive quarrying for limestone exposes 30 feet of the Golconda Limestone, 50 feet of
shale, sandstone, and mudstone belonging to the Hardinsburg Formation, and 22 feet of
the Glen Dean Limestone (fig. 17). The Hardinsburg here includes a prominent sand-

stone, 35 feet thick, that wedges out southward within the quarry.

7.8 Glen Dean Limestone exposed on right. Scattered exposures for next 4 miles are of shaly
Mississippian rocks younger than Glen Dean (fig. 18).

11.7 Sandstone exposed in road cut is late Mississippian in age. Base of the Mansfield For-
mation (Pennsylvanian)is at ferruginous zone about 12 feet above top of sandstone, which
is about 6 feet thick.

12.4 Large cuts near top of hill show lenticular coals and sandstones of the Mansfield Forma-
tion.
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Figure 17.--Golconda Limestone, Hardins-
burg Formation, and Glen Dean Limestone
(in ascending order) in Mulzer Brothers
quarry just west of Derby. Sandstone lens
in the Hardinsburg is as much as 35 feet
thick and wedges out abruptly southward
(right).
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Figure 18. --Limestone, shale, and sandstone
of late Mississippian age exposed in road
cut along Indiana Highway 70 about 2. 5 miles
west of Derby. Top ofthe Glen Dean Lime-
stone is about 40 feet below base of exposure.

12,9 STOP. TURN LEFT (south) onto Indiana Highway 37. Tell City via 37 and Cannelton via
37 and 237 are about 12 miles to the southwest. The entire route is on rocks of the
Mansfield Formation. Evidence of mining can be seen here and there on both sides of
highway. The 1- to 2-foot upland loess cover also shows well in many cuts. The loess
thickens southwestwardand is as much as 20 feet thickalong the Ohio River at Tell City.

Saturday, October 16, 1965

The conference will reassemble at the observation platform overlooking the Cannelton dam-
site at 8:30 a. m. To reach the site, take Indiana Highway 66 southeast to Cannelton, continue
east 2 miles on Indiana 66, and go to the marked parking lot on top of the hill. Time will first
be allowed to discuss the significance of the Blue River Strath to hypotheses on the origin of the
Ohio River. The remainder of the morning will be taken up by discussion of the engineering ge-
ology of the damsite and by tours of the damsite itself, led by staff of the Louisville District,

Corps of Engineers, U. S. Army.

Figure 16, --Geologic sketch map of abandoned Dexter meander loop. Qa, alluvium;
Qso, outwash sand and gravel; Qsd, dune sand; Qcl, lacustrine silty clay; IP,
Pennsylvanian rocks; m, Menard Formation; gd, Glen Dean Limestone; g, Gol-
conda Limestone; bc, Beech Creek Limestone.
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ORIGIN OF THE OHIO RIVER

Asthe master stream of this region dur-
ing the latest phases of geologic history, the
OhioRiver has strongly influenced the drain-
age history of all tributary streams. Thus it
is here pertinent to examine the origin and
history of the Ohio, particularly tomake ref-
erence to the drainage rearrangements that
took place when the Ohio was almost cata-
strophically formed and to deduce the rais-
ings and lowerings of base level thatresulted
from the Ohio's response to glacial events in
the various parts of its basin.

The modern Ohio River is a drainage
complex strung together along the margin of
the Pleistocene ice sheets by welding the
headwaters of many older andpreviously sep-
arate streams to several younger glacially
shaped basins. Where the Kansan (or earlier)
glacier flowed against the regional drainage,
headwaters parts of preglacial streams were
ponded. Overflow waters spilled westward,
partly as ice-marginal streams, cutting gaps
through the old divides (Thornbury 1954, p.
399). This massive drainage reorganization
has largely obscured evidence of probable
preglacial divides.

Data and theories concerning the origin
of parts of the OhioRiver adjacent to Indiana
have been presented by Leverett (1929),
Stout, Ver Steeg, and Lamb (1943), Horberg
(1950), Wayne (1952, 1956), and Coffey (1961).
Fowke (1925, 1933) presented an analysis of
the origin of the entire river. Numerous
questions remain to be answered, however,
in regard to preglacial (pre-Pleistocene)
drainage routes in southern Indiana.

Did the preglacial Ohio River head at
Madison, as is frequently suggested? This
would seem unlikely. The Kentucky River,
now deeply entrenched, is oriented in a man-
ner to suggest that it may have joined the
Muscatatuck River, thus supplying a southern
extension to balance the Muscatatuck's lop-
sided basin (fig. 19). The Muscatatuck joins
the East Fork of White River to flow through
the largest reentrant in the Knobstone Es-
carpment. Surely this reentrant is of pre-
glacial origin and signifies that a stream of
considerable size flowed through it in pre-
glacial times. WithoutKentuckyRiver drain-
age, the lower Ohio probably would have been
inadequate to maintain a course through the
Knobstone.

Where, then, did the lower Ohio head?
It seems likely that the preglacial lower
Ohio in this area was comprised of drainage
from Blue River, Indian Creek, Buck Creek,

Otter Creek, perhaps a part of Salt River,
and downstream tributaries (fig. 19). The
Salt River probably was much smaller than
it now is because Pleistocene entrenchment
has enabled it to capture some of the drain-
age of the Kentucky and GreenRivers. Prob-
ably the easternmost streams tributary tothe
preglacial lower Ohio headed on the Norman
Upland, the Mitchell Plain, or on equivalent
areas in Kentucky.

Are remnants of the Blue River Strath
recognizable on all these streams, and do
such remnants indicate a cohesive pattern of
gradients? Large remnants are found along
Blue River, Indian Creek, and Buck Creek.
Less conclusive evidence, mainly for lack of
study, is available on the Kentucky side of
the Ohio. The strath is everywhere identi-
fied by the karst character of the surface and
its elevation 60 to 125 feet above present
drainage. The gradient indicated is some-
what more gentle than that of the present
Blue River, and this emphasizes the consid-
erable entrenchment that has taken place
since the Ohiowas castinto its present form.

Whenwas the OhioRiver formedand when
did it breach the Knobstone Escarpment?
Surely these events must have taken place
almost simultaneously, at the time of the ear-
liest Pleistocene glaciation in this area.
Wayne and Zumberge (1965, p. 65-66) con-
sider that the Nebraskan and Kansan glaci-
ations deranged the earlier drainage andcre-
ated the Ohio River., Leightonand Ray (1965)
suggest a Nebraskan age for the Ohio River,
but Frey (1965, p. 625), onthe basis of faunal
distribution studies, favors a Kansanage for
most of the Ohio.

What is the probable age of the first of
the deep stages? No directevidence isavail-
able. A reasonable first guess might be
early Kansan, based on the following reason-
ing. The Blue River Strath is topographical-
ly high, is not associated with glacial de-
posits, and is rather thickly covered with
loess. Thus it is relatively old, almost cer-
tainly pre-Kansan, probably pre-Pleisto-
cene., Extensive development of karst fea-
tures on this surface postdates the first
entrenchment. This entrenchment must have
been rapid, because immediately at its for-
mation the Ohio was a very large stream,
draining about as much area as it does today
and thus capable of quickly cutting a deep
valley. Subsequent partial filling and re-
excavation of the deepened channels probably
reflects major glacial events elsewhere in
the Ohio River basin.
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Figure 19.--Map of southern Indiana and adjacent areas showing present drainage.
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GEOLOGY OF THE CANNELTON LOCKS
AND DAM, LOUISVILLE DISTRICT,
CORPS OF ENGINEERS, U. S. ARMY

The project site for the Cannelton locks
(back cover) and dam is at the northeastern
corner of the Western Kentucky Coal Field.
No sizeable faults occur beneath the locks or
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the dam. Bedrock at the site includes, in
descending order, sandstones and shales of
the Mansfield Formation and shales, lime-
stones, and sandstones of late Mississippian
age (fig. 20). Structurally the beds are es-
sentially horizontal., The river bed is near
rock along the right bank, which is adjacent
to the steep valley wall, whereas on the left

500 Feet
|

Altitude in Feet

Figure 20. --Cannelton locks and dam at completion. Map and generalized cross section
along axis of dam. IP, Mansfield Formation; m, Menard Formation. Data from
Louisville District, Corps of Engineers, U. S. Army.
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bank (Kentucky side) 80 feet of sand and
gravel overlie bedrock and the valley wall is
some distance from the river,

The locks, which are 110 feet wide and
600 and 1, 200 feet long, are founded on the
Menard Formation, an argillaceous and
dense limestone with interbedded calcareous
shale. Foundation grade for the locks is at
approximately 325 feet altitude but varies
for each monolith., After the cofferdam was
constructed the area was stripped to rock
and a 6-inch core hole was drilled at each
monolith site, river, middle, and land wall,
to determine the final foundation grade. The
rock was excavated using the pre-split
method.

The piers for the gated-crestdamwill be
founded on the Menard and lower formations.
Excavation for the piers will be insingle and
double foundation caissons. The structures
may be sunk either in the wet or in the dry;
excavation of rock below the cutting edge
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