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Figure 6. Diagram showing the gamma-ray logs and interpreted modes of origin of materials penetrated by two water wells drilled in the Valparaiso Moraine.
Well locations are shown on index map in Figure 2. A) Sequence with a thick section of lacustrine muds intercalated with beds of black-shale gravel and
overlain with a sharp contact by channel-filling sands. The sands are, in turn, overlain by debris-flow tills interbedded with sands, and the sequence is capped
by thick basal tills. Water well located at NW SW SE Sec. 23, T. 34 N,, R. 9 W. B) The lower part of this sequence consists of well-developed channel sands
imbedded within a thick section of lacustrine muds. The muds are overlain by a coarsening-upward deltaic sequence and the deltaic sands are overlain by
two fining- and thickening-upward sequences of debris-flow tills.The sharpness of the contact between the two sequences and the similarity of their log

responses suggests that the upper one is a repeated sequence resulting from shear thrusting during ice advance. Water well located at SW SW NW Sec. 21,
T.34N,R.9W.

GAMMA LOG (counts/sec) INTERPRETATION GAMMA LOG (counts/sec) INTERPRETATION
o 0 50 100 150 o0 50 100 150
- T E T debri
| a. mgt oam b. fow 11 | Kettle basin fills
| olty oiay doam)_ - }lacusmm (sandy silt loam debris
1 Prouimal ice debris - mud flows interbedded with
i p with debris | |acustrine clay loams)
(;lglgsndy loam . flow till
‘ [ Midian lobs "~ i y e
501 (black shale gravel w/ 501 T = == — =
interbedded sand) Midfan lobe and channel
- == === 1 4 (quartzose sand inter
Midfan channel bedded with shale gravel
| {quasizose sand) : in coarsening/thickening
1 Black shale gravel T Uiard Souence;
ft. ' ft ' '

Figure 7. Diagram showing the gamma-ray logs and interpreted modes of origin of material penetrated by two water wells drilled in the Valparaiso Moraine.
Well locations are shown on index map in Figure 2. A) The lower part of this sequence consists of channel-filling sands overlying interbedded lacustrine
mud and black-shale gravels, and underlying a thickening- and coarsening-upward sequence of debris-flow till. Water well located at NW NE SW Sec. 1, T.
34N, R. 7W. B) Sequence consisting in the lower part of a coarsening- and thickening-upward depositional lobe sequence of interbedded sand and black-

shale gravel, and, in the upper part, of a kettle basin-filling sequence of interbedded debris-flow tills and lacustrine muds. Water well located at NW NE
NE Sec. 14, T.36 N, R. 5 W.



GROUND WATER RESOURCES OF THE VALPARAISO MORAINE

debris-flow tills (fig. 7b), and they show evidence of increas-
ing clast size and bed thickness upward. In the eastern part
of the complex the channel sequences may be capped by
dense basal tills, but to the east the uppermost materials
usually are debris-flow tills (fig. 8b).

A second major variation occurs in those parts of the ridge
where kettle holes are abundant. These basins of internal
drainage are filled with interbedded lacustrine muds, deltaic
deposits in coarsening-upward sequences, and debris-flow
tills (fig. 7b). These deposits are most common in the north-
ern half of the western part of the moraine, in a narrow band
at the crest and along the northern flank of the ridge in the
east, and in the upper reaches of the outwash fan, where ket-
tle holes are locally abundant.

PRINCIPAL AQUIFERS

The principal aquifer of the Valparaiso Moraine is the
quartzose sand that comprises the middle unit. This unit is
widespread within the moraine and is correlatable with sand
in the Kankakee lowland to the south. The sand is thinnest
along the southern margin of the ridge, where it may be as lit-
tle as 20 feet thick, but it thickens rapidly northward (fig. 9).
To the east, where the outwash fan is the dominant feature
of the complex, sands commonly attain thicknesses in excess
of 100 feet. To the west, however, where a thick sequence of
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tills overlies the sands, they generally range in thickness from
40 to 60 feet. The sands are medium- to medium-fine-grained
and well-sorted and they provide a good aquifer. Yields from
pump tests in this material may exceed 1200 gallons/minute
and some calculated transmissivities are in excess of 250,000
gallons/day/foot.

Although some shale gravels are important aquifers in the
complex, others occur too high in the ridge to serve as reli-
able sources of water. They occur as isolated bodies within
the middle unit and they fill channels cut into the middle and
upper units. They also occur as a widespread deposit in the
upper unit in the eastern part of the moraine. Where they
occur in the till ridge in the western part of the complex, the
combined thickness of the quartz sand and shale gravel in
channels may exceed 100 feet (fig. 9). Although shale gravels
are commonly very coarse, they are poorly sorted and nor-
mally interbedded with material having poor aquifer
characteristics. Nevertheless, some pump tests yield as much
as 1,000 gallons/minute and calculated transmissivities can be
as much as 210,000 gallons/day/foot.

Minor aquifers can be found where sand bodies occur
within lacustrine muds in the basal unit of the complex. Be-
cause of their scattered occurrence, however, and because of
the depth at which they occur, they normally are not used as
water sources.
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Figure 8. Diagram showing the gamma-ray logs and interpreted modes of origin of material penetrated by two water wells drilled in the Valparaiso Moraine.
Well locations shown on index map in Figure 2. A) Sequence consisting of both coarsening- and thickening-upward depositional lobe deposits and thin-
ning- and fining-upward channel-filling deposits that are overlain by a thick sequence of debris-flow tills capped by a thin basal till. Water well located at



Erratum

Indiana Geological Survey Occasional Paper 59

The caption for Figure 8, page 7, should read as follows:

Figure 8. Diagram showing the gamma-ray logs and interpreted modes of origin of material penetrated by two water wells drilled
in the Valparaiso Moraine. Well locations shown on index map in Figure 2. A) Sequence consisting of both coarsening- and
thickening-upward depositional lobe deposits and thinning- and fining-upward channel-filling deposits that are overlain by a
thick sequence of debris-flow tills capped by a thin basal till. Water well located at NW SE SW Sec. 34, T. 7W,, R. 34 N. B)
Sequence consisting of a coarsening-upward deltaic sequence, at the base, overlain by a depositional lobe sequence of black-
shale gravels interbedded with minor sand layers. The sequence is capped by a channel-filling sequence of black-shale gravels
overlain by debris-flow deposits. Water well located at NE NE NW, Sec.2, T.35 N, R.6 W.
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Figure 9. Map showing the minimum thickness of sand in the Valparaiso Moraine. The data set used to construct this map included all wells in excess of
125 feet deep. In places, this is insufficient to penetrate to bedrock, and the sand thickness may exceed the given map value in these areas. Outline of map
area shown on index map in Figure 2.
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