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ABSTRACT

In the llinois River valley the Mackinaw Member of the Ienry Formation
consists of outwash gravels and sands of Woodfordian (Wisconsinan) age. Although
the earliest outwash is buried. the upper 50 to 75 [eet are exposed in several arcas,
The {ollowing history is based on bedding struetures, lithologies of clasts, and tex-
tures. The lowest exposed units are planar cross-bedded clean quartz sands with a
few scattered pebbles. A series of gravels with prominent scour and fill cross-
bedding that contain large clasts of black shale, coal, and armored mudballs lie on
the eroded surface of these sands. Flat-bedded sandy gravels devoid of black shale
and coal succeed these deposits. These three series of sediments indicate initial low
water velocities followed by a sudden rapid increase to very high veloeities and a
final decrease Lo moderate velocities. Floodplain alluvinm rests on the flat-bedded
gravels, A great flood swept over the [loodplain, eroded broad channels, removed
all fine material. and left an aggregate of rounded cobbles and boulders. Promi-
nent lithologies among these tag deposits are black shale, coal, and armored mud-
balls. Floodplain alluvial deposition resumed as the flood waned.

INTRODUCTION

The Henry Formation, named for Henry, Marshall County, (Willman and
Frye, 1970 consists of sand and gravel outwash deposits that are Woodlordiun
{Wisconsinan} in age. On the basis of lithology and origin, the formation is sub-
divided into three members, the Batavia, the Wasco, and the Mackinaw. Qutwash
plains are included in the Batavia, ice contact deposits comprise the Wasco, and
valley trains make up the Mackinaw. The depusits in the [Hinois River vallev in
Tazewell County make up a portion of a large valley (rain that arc included in the
Mackinaw Member, named for Mackinaw, Tazewell County (Willman and Frye,
19705,
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In the Minois River valley in Tazewell County only the upper 50 to 75 feet of
the Mackinaw Member are exposed in surlace ouicrops, and. therefore, this dis-
cussion is resiricled to this portion of the valley train. Concentralions of lithologic
tvpes. sizes of particles, and primary bedding structures were tound to be the best
kevs to the depositional history of the Mackinaw Member,

PREVIOUS WORK

The sund and gravel deposits in Tazewell County have been described in a
number of previous investigations. Howcever, most of these are either regional
studies that cover the geology of the county in a gencral way or deal with the
ceonomic aspeets of the deposits rather than the depositional history of them. Ban-
nister (18701 discussed the yeelopy of west-central [linois und included the flood-
plain gravels along the Hlinois River. Leverett (1899) included Tazewell County
in his deseription of the deposits of the Ilinois glacial lobe. The northern part of
the connly was covered by Barrows (19103 in his geographic study of the Middle
Hlinnis valley. The geology and mineral resources of that porlion of Tazewell
County within the Peoria 15 Quadrangle was discussed by Udden ((912). Horber
{19503 and Piskin (1967) discussed the bedrock vallevs in the county and described
the sand and gravel deposits that fill them. Horberg et of. (1930 and Walter et al.
{1965} discussed the sands and gravels of parts of the county as sources ot ground
water, Wanless (1857} deseribed the deposits in the Ulinois River valley in Mason
and Tazewell Counties and interpreted the geologic history of the area. The sand
and gravel deposits of the county were studied in detail as potential economic
resources by Hunter {1966). Willman and Frye (1970} classified the Pleistocene
deposits in Nlinois aud established the formal straligraphic nomenclature used
throughout the state, Willman (19731 summarized ihe stratigraphy and geologic
history of the Illinois Waterway including Tazewell County,

BEDROCK GEOLOGY

The prePleistocene surface in Tazewell County is dominated by the broad
valleys of the ancestral Mississippi River, the Mackinaw Bedrock valley, and the
Teays River, the Muhomet Bedrock valley (Figs. 1 and 2). Intervalley areas are
restricted to several hills that form islands between the valleys, Fxposures of
bedrock are restricted to a few small stream cuts in the western part of the county
iFig. 2). The preglacial vallevs were {illed with Picistocene tills and ocutwash and
huve no surface expression in the castern part of the county.

The modern Nlinois River has established its channel in parl on [ill within the
hedrock vallevs and in part on glacial deposits that covered the bedrock upland
west of the vullevs. Above Peoria the river flows along the west side of the broad
Mackinaw Bedrock vallev. Between Peeria and Pekin the vallev has been incised
into bedrock, producing the narrow Pekin-Sankoty Channel. Below Pekin the
channel is along the west side of the broad valley below the confluence of the
ancestral Mississippt and Teays Rivers (Fig. 2). Thus the width and character of
the modern Illinois River vallev is controlled by the tvpe of material inte which it
is eroded.

In this study two segments of the [llinois River valley are of importance. The
upper scgment, the Pekin-Sankoty Channel, is cut into typical Pennsylvanian evelic
strata, producing a narrow rock-walled valley approximalely one and one half



[¥4

miles wide. In the lower segment the valley widens to as much as twenty miles in
the southwestern portion of the county. The western boundary of the valley is a
series of bluffs that, like the narrows above, are Pennsvivanian bedrock. The
eastern bedrock valley wall is the burried castern limit of the Mackipaw Bedrock
valley so that the castern side ol the modern linois River valley is compased of
Pleistocene sediments. These relationships are illustrated in Figure 3.

SURFICIAL GEOLOQGY

With the exception of the few small exposares shown in Figure 2, the bedrock
surface in Tazewell County is covered by glacial and glacial -fluvial deposits {Figs,
3 und 4}. Uplands are dominantly Hlineian till plains overlain by Wisconsinan (ill
plains, end moraines. and loess (Fig. 4). The Hlinois River valley is partially filled
with a series of gravel and sand outwash deposits overlain by alluvium along the
Hlinois and Mackinaw Rivers and dune sands elsewhere (Figs, 3 and 4). The
Muckinaw Member of the Henry Formation is a complex valley train that makes
up the voungest outwash deposits in the vallev fill. Wanless (1957, Fig, 58)
reconstructed the original surface of the valley train. He estimated elovations of
640 feet at the proximal end near Peoria and 480 fect at the distal end in south-
western Mason County. The maximum vallev fill (Fig, 53 was calculated from the
ditferences in elevations between the bedrock surface (Fig. 2) and the original sur-
face of the valley train constructed by Wanless (19573, Vallev [ill is thickesl in two
areas. Deposits more than 240 feet thick fill the old Muackinaw-Mahomet Bedrock
valleys, Towever, these depaosits are not aligned with the only Wisconsinan drain-
age in the vicinity, the modern Mackinaw River vallev, and, therefore, must be
largely older than the Ilenry Formation. The second area of thick oulwash is in
and below the Pekin-Sankoty Channel, Here sediments execed 220 feet in thick-
ness and are in the primary site of deposition of the Henry Formation (Willman
and Frye, 1970, and Willman, 1973). Surface outerops expose only the upper
50-75 feet of Wisconsinuan sedimenls so the stratigraphic sequence of the entire

valley till cannot be determined. Based on well records, Horberg (1930) indicates
that at least the lower portion of the valley fill is preWisconsinan in age.

The original surface of the Mackinaw Member has been greatly redueed by
crosion to a serics ot three terraces (Fig. 4). Wanless (1957) designated the ter-
races, the Manito, Havanu, and Bath named for towns in the area. The highest
terruce, the Manito. ranges in clevation from approximatety 340 feel in the north
to approximalely 510 feet in the south. The intermediate terrace, the ITavana, is
slightly lower than the Manito and ranges in clevation [rom approximately 300
{eet in the north to 480 feet in the south. The lowest terrace, the Bath, lies between
the modern floodplain of the Illinois River und the Havana terrace and averages
470 feet in clevation,

The voungest sediments deposited on the surface of the valley train are wind
deposited dune sands and modern stream alluvium and peat, The dunes are most
abundant on the Manito terrace, but are also common on the Havana terrace and
on the western borders of the uplands to the east beyond the limits of the valley
fill. Modern alluvium has been deposited by both the Illinois and Mackinaw
Rivers (Fig. 4). Peat beds of limited arcal extent occur on the floodplain of the
Mackinaw River.

o
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PETROLOQCY

The Mackinaw Member is composed of interbedded gravels and sands. Although
the gravels consist of clasts that range in size from pebbles as small as ive milli-
meters to boulders several meters in diameter, pebbles and small cobbles are most
abundant. Lithologically the gravels are highly variable, and all ol the major
rocks groups, sedimentary, igenous, and melamorphic, are present. Limestones,
dolomites, sandstones, and granilic igneous clasts are the most common varicties.
However, black shales, coals. and armored mudballs are locally very abundant
near the head of the valley fill. The largest boulders oceur in and near the Pekin-
Sankoty Channel. Down valley there is a rapid deerease in the sizes of the largest
clasts so that near the southiern border of the county only small to medium pehbles
ure found.

The sand deposits as well ay the sand {ractions in the gravels are composed
predominantiy ol quartz. Other minerals present in measurable quantities derived
[rom igneous, sedimentury, and metamorphic terraines are tvpical of deposits
related to the glaciation of Tllinois, Willman and Fryve (1970) list the complete
mineralogy of the sands in the Henry Formation. Measurements of the median
and mean diameters of the sands indicate a progressive decrease in grain sizes
down valley. Thus meuasurements of both the largest clasts and sands indicate a
loss of currenl velocity away from the source of the valley train.

Primary bedding structures are good indicators of the relative velocities of the
currents that transported and deposited the sands and gravels. Several gravel pits
in and neur the proximal portion of the valley train expose bedding in the upper 30
to 73 feet of vutwash. Scour and [ill cross-bedding is the most common structure,
but planar cross-bedding and flat-bedding are also present.

DEPOSITIONAL HISTORY

The most important kevs to the depositional history of the Mackinaw Member
of the Henry Formation are concentrations of lithologic tyvpes and primary bhed-
ding structures. Since only Lhe upper portion of the valley train is exposed. the dis-
cussion of the depositional history is restricted to this portion. As shown in Figure 6,
the upper part of the Mackinaw Member can be subdivided into a scries of five
deposits thal are inlernally related. The earliest exposed deposit is clecan quartz
sand with a few scattered well-rounded pebbles. The dominant sedimentury
structure is uniform planar cross-bedding in which foresels dip approximately 33
degrees. The surfuce of this sand body is extensively scoured, and gravel and sand
deposits with prominent scour and [ill eross-bedding rest on the eroded surface.
Three lithologic types, coal, black shale, and rounded mudballs armored with
small pebbles are very abundant. The coal and black shale give these deposits a
distinetive dark color. The third deposit is sand and gravel which is largely flat-
bedded and has only minor planar cross-bedding. These sands and gravels are
devoid of coal and black shale clasts and have only a few small armored mudballs
in them. Poorly bedded deposits of silt, clay, fine sand, and very small pehbles
locully rich in organic matter overlie the flat-bedded sand and gravel. This is
typical stream alluvium deposited by overbank {looding. Broad shallow channels
tilled with cobbles and small boulders lie in the alluvium. The elasts are generally
well rounded and contain all lithelogic types found in the valley train. Coal, black
shale, and armored mudballs are particularly notable lithologic tvpes. During
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periods of high ground water levels a water table was established on the nnderlyving
alluvium so that the cobble-boulder gravel was salurated. During these periods
caleium carbonate was deposited as cement to form a local conglomerate. The last
water laid deposits in the valley train are alluvivm similar to the albvium beneath
the channel {ills. In arcas outside the chunnels. the (wo deposits of alluviom are
separated by a soil zone,

The carliest deposit at the head of the valley train is interpreted as outwash
deposited during the advances ol the carly Woodlordian glaciers. The textures
and planar cross-bedding of these deposits indicate transporl by water with
moderate current velocities. These velocities were great enough to produce eross-
bedding, but were insulficient to cause erosion. The overlyving gravels and sunds
with scour and fill cross-bedding appear 1o be closely related to the Woodfordian
end moraines on the uplands shown in Figure 4. The crossing of the Hlinois River
valley by these moraines blocked the vallev and ponded ylaciul meltwaters into a
large decp lake {Wanless, 1957), Because of the depth of the water, only [ine silt
and clay were deposited on the lake floor, Finally the lake overflowed the dam,
and the morainal material was swept away downstream. The oulrushing water
eroded the surface of the earlier outwash, produeing an irregular surface. Bedrock
was stripped from the walls of the Pekin-Sankety Channel, and coal and black
shale were deposited in the headwurd portion of the train. As the lake drained,
mud on the luke floor was stripped away in blocks which were rolled down stream
and picked up eoatings of pebbles. Water velocities were so great at this time that
depasits with scour and {ill cross-bedding were laid down on top of cach other and
clasts as large as boulders greater than one meter in length were transported. As
the {lood waters waned, flow veloeities decreased and flat-bed structures were
produced. When the lake was completely drained. the surface of the valley train
wus above water level. The aceumulation of [loodplain alluvium appears to mark
a period of fluctuating water levels in the Ilinois River. It seems reasonable to
assume that the [luctuations in the river level represent Lhe advances and relreats
of the Woodfordian glaciers alter deposition of the moraines that formed the lake,
After the period of floodplain deposition, a great flood poured through the Pekin-
Sankoty Channel. This flood is atiributed to greal melting of the glaciers in late
Woodfardian time, the Kankakee Torrent (Wanless, 1957). The narrows of the
Pekin-Sankoty Channel constricted the meltwatcers und formed a bottleneck that
produced un outflow of great velocity and depth. This flood of water eroded much
of the proximal end of the valley train, again croded the bedrock walls of the
Pekin-Sankoty Channel, und stripped more of the mud deposits from the old luke
floor. Water velocity was so great that all material finer than cobbles was trans-
ported down stream leaving only the larger material as a lag deposit. Below the
head of the valley train the flood waters carved the successive terraces on the sur-
face of the valley train discussed above and illustrated in Figure 4. Finally, when
the Kankakee [lood had waned, the surface of the valley fill was covered wilh
water only during periods of {flooding of the lllinois River,
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Fig. 1. Generalized surficial geologic map of Feoria, Tazewell, and Mason Counties.






