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QUATERNARY DEPOSITS
Hudson Episode (0 to about 10,000 years before present [B.P.])

Quaternary Geology

The Grafton Quadrangle in southwestern Illinois, about 20 miles north-northwest of St. Louis, is

Cahokia Formation, overlying either Equality Formation or near the terminus of midcontinental glaciation. This interpretation is suggested by the presence of
cleb bedrock Alluvium (river sediment) ranges from silt to coarse scattered glacial erratics, primarily in the central and eastern portions of the quadrangle (see also,
David A. Griml ey sand and gravel; silty deposits are derived from loess (wind- Rubey 1952). However, till was not definitely identified in drill holes or outcrops. Thus, pre—
deposited silt) and tend to occur in the headwaters of creeks. Ilinois and Illinois Episode ice advances from the east and northeast (McKay 1979) likely
Gravelly alluvium (<15 ft thick) is common where alluvium rests deposited a thin layer of till, which was later eroded. It is unlikely that thinning glacial ice over-
directly on bedrock, as it does in the channels of many topped the highest bedrock hills to the west. Rather, glacial ice was probably diverted southward
southflowing tributaries to the Mississippi River. Some areas into the many hollows and toward the Mississippi River Valley. Scattered erratics in stream
Al underlying Illinois route 100 near the bluffs have been disturbed alluvium, colluvium, and residuum, are evidence of middle Quaternary glaciation, and are more
30000 88:30’ 008 1 w 71 7000m 78 R12 W 12210000 FEET (ILL.) 27" 30" 721 700 | 793 25" 00" 704 75 {850 000 FEET (M@. ) 90°22 30" and are underlain by sand and gravel fill up to 20 feet thick. common in the eastern portion of this quadrangle.
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= o %Aﬁw ! %% : @/ TN 3] ‘Fﬁ : 4320 ) In isolated areas, the Equality Formation underlies the Cahokia Extensive crosion, in ?ddltlon j[o soil formation, 111'<e1y occgrred during the Yarmouth and
J: R ) Z, o . Formation in tributary valleys at elevations of 500 feet or lower. Sangamon Episodes (interglacials), when patchy till deposits were weathered and reworked by
= J? y © I The Equality Formation consists of Wisconsin Episode slackwater stream and slope processes. Thick terra rosa soils (red bedrock residuum) mapped as Oak
" l&’ < / 800 4 28 T2 lake deposits, which are crudely stratified silty clay, silt, and clay, formation (Nelson et al. 1991) were formed by in—situ weathering of carbonate bedrock, common
; \ j ’ = r 794 7 often grey to yellow grey. The formation’s occurrence is limited to upland areas of this quadrangle. The Oak formation, previously called the geest, formed
% @ Z_//\fg / \?\ because of postglacial fluvial erosion; where it was found in predominantly during the Tertiary and early Quaternary, as interpreted from stratigraphic and
43] Qo0OmN @ 7 Y /@ SLVIME L A D> Mason Hollow (site 4f), only a 5-foot thickness was exposed. A mineralogical studies in the Driftless Area of northwestern Illinois (Willman et al. 1989). The Oak
; d o< I L H|e %% 1?51130 ?ﬁ; radiocarbon age of 19,370 + 200 (ISGS3582) was determined on a formation, which can include pre—Wisconsin Episode Quaternary paleosols that formed in loess,
7 d/ % 2 % : ;p 50 . sample of spruce wood collected from this site at an elevation of may be up to 20 feet thick on the flattest uplands.
& =) ? 490 feet. Outwash and loess deposits in the Grafton Quadrangle are the indirect result of the Wisconsin
s - Vs = K d] c/h Cahokia Formation overlying Henry Formation Alluvium, Episode glaciation, which occurred in northeastern Illinois and the upper Mississippi River
f D 4 g ‘ x $ab / ranging from clay and silt to medium sand, occurs in the Illinois drainage basin. As much as 70 feet of Henry Formation sand and gravel, overlain by 20 to 30 feet
B / ~ B Mississippi Valley. The Cahokia Formation in these main valleys of postglacial alluvium (Cahokia Formation), was deposited in the Illinois portion of the
S 4 ranges from about 15 to 40 feet thick; generally the upper 5 to 30 Illinois—Mississippi Valley during the Wisconsin Episode. Coarse—grained, valley—train sediment
218 = v Y 0 feet is silt and clay. Henry Formation sand and gravel underlies the grades into silty lacustrine sediment (Equality Formation) in valleys tributary to the Mississippi
| 9 Cahokia Formation, with the total thickness of both units ranging and Illinois Rivers. The formation of slackwater lakes occurred as a result of aggradation to the
] & N from about 40 to 100 feet (see cross section A—A’) 500-foot elevation in the main valley. It is likely that most of these lacustrine silts were
Ten \ S = 0 wie . i i subsequently eroded along the steep ravines. In tributaries to the Illinois and Mississippi Rivers,
) (@ ) i - Peytpn Fo.rlpatlon ColluV1.um (sediment mgved downslope by the Cahokia Formation overlies these slackwater deposits or directly overlies bedrock. In many of
Q i 7 7840 i graylty) originated as a relatively unsortgd mixture of loess, the hollows, the Cahokia Formation is gravelly because of its inclusion of local bedrock fragments.
= | residuum (bedrock soils), and bedrock. Silt, pebbly silt, and/or _ ‘ o ‘ o
] N » Ten pebbly clay, ranging from yellow—brown to reddish brown, can be Loess deposits, swept by westerly winds, from the Mississippi and Missouri River Valleys up to
f @ & commonly found on the sides or at the foot of steep slopes. The the bluffs, may be up to 40 feet thick on adjacent, uneroded uplands. The loess thins, however, to
317 \ \ bulk of this unit is redeposited or eroded loess. Some portions of about 15 feet in northeastern portions of the quadrangle. Most loess is Peoria and Roxana Silt,
\ S Y 7 J the colluvium may have been deposited earlier in the Quaternary, although some Illinois and pre—Illinois loess (both in the Oak formation) may be preserved on
40000 = / ! f & & ; 0 43 prior to or concurrent with loess deposition. The formation ranges some uplands, particularly in western portions of the quadrangle. Colluviated loess mixed with
FEET (ILL.) N —— T VA Y = 17 from 0 to 20 feet thick. local bedrock fragments and bedrock residuum (Peytop Fprmgtion) is common along the steep
— Wisconsin Episode (about 10,000 to 75,000 years B.P.) slope§ of ravines and hollows. Erratics are scattered within this colluvium, directly above bedrock
or residuum.
h Henry Formation (shown in cross sections only) This sand and
gravel outwash deposited in the Mississippi River Valley is related Material Resources and Environmental Hazards
16 to advances of upper midwestern glaciers that did not reach the
study area. Water well records indicate that this unit ranges from Groundwater .
| 20 to 90 feet thick in the Illinois and Mississippi Valleys and Most groun@water sqpphes on the uplands are from fractured carb(?nate bedrock. Although karst
underneath the Mississippi River. Deposits are thinnest along the tqpography is not evident at the surface, some of the bedrocfk (particularly the B'urhngton.
narrow floodplain parallel to the bluffs and thicken away from the leestqne) can be cavernous. In areas of thm loess and res1duurp, the karst aquifers are highly '
valley edges, for example, underneath the river and islands in suscept}ble to cqntamma‘gog due to gogdu}t ﬂow. Henry Forplatlon sgnd and gravel ?nq Cahokia
Calhoun County, such as Calhoun Point. Henry Formation is Formation sand. in the [llinois and Mississippi river ﬂoodplalns.con_sutute tl}e most significant
overlain by about 10 to 40 feet of Hudson Episode alluvial clay, Quaternary aquifer in the quadrangle. The potential for contamination of this groundwater resource
57' 30" 57" 30" silt, and sand (Cahokia Formation). is high because of the relatively thin covering of silt and clay (approximately 5 to 30 feet).
o pr Peoria and Roxana Silts, undifferentiated Loess (silt or silt Sand and G‘r avel . . . .
loam texture) is underlain by residuum, colluvium, and/or bedrock. These' deposits, Whlch mostly. lie beloW t.he‘wa_ter‘table, are a potentlal §0urce of constrgctlon
The Peoria Silt, yellow—brown to grey, constitutes twothirds of materials. Dred'glng for sand in the Mississippi River changel is occurring, as of 1997, in the Alton
this unit’s thick,ness i uneroded areas.’ The Roxana Silt, pinkish area, several rrples dqwnstream from Grafton. The sand, primarily s‘1ph0ned from the upper 15 feet
brown to brown—grey, constitutes approximately the lov,ver of channel sedeent, is used for asphalt. an<_i mortar. Gravel content is low, somewhat limiting the
one—third of the wunit. ,Loess thickness on relatively flat, uneroded use of these sedgnepts by the construg‘uon industry (Goldmgn 1994). Well logs for the ﬂgodplam
uplands ranges from 15 feet in the northeastern portion’s of the west of Grafton indicate that usable river sands may be buried by as much as 30 feet of silt and
quadrangle to a maximum of about 40 feet in isolated uplands near clay.
4314 the Mississippi Valley bluffs. Areas of severely eroded and Mass Wasting
redeposited loess on steep slopes are mapped as Peyton Formation. Undercutting and slumping of thick loess deposits, Maquoketa Group shales, and the Hannibal
Shale along bluff edges are a potential hazard (Killey et al. 1985). A large slump block of Silurian
/ TERTIARY/ QUATERNARY DEPOSITS dolomite, underlain by Maquoketa Group shale, pulled away from and rotated back towards the
. . . . joint-faced cliff along the bluffs just east of Graham Hollow. The movement was probably due to
.‘E'IE' - g:il;fz; LI;:;IOCILS:;OZY:Y“; iftl;’ozfa;ec:rl::inssﬂ(:;lc)i)ay]ljoei)rgs;se (;Z dto lubrication of the shale (Collinson et al., 1954). Other slumps involving Mississippian bedrock
= § yellow—brown, and have grey mottles at some sites. Rare erratics have been noted 1 or 2 miles east of Grafton (Killey et al. 1985).
5{ % are present within the clay at some localities. This unit was formed Soil Erosion
4313 \ by chemical dissolution of carbonate bedrock, primarily during the Steep slopes along ravines and along the bluffs are subject to severe soil erosion due to the nature
Tertiary (Willman et al. 1989), with some admixed Quaternary of loessial soils. Areas mapped as Peoria and Roxana Silt and Peyton Formation have loose,
7 loess, dust, and perhaps thin till deposits, which have been windblown, near-surface silt deposits that are soft and weakly cohesive, and thus have a low shear
riss subsequently severely eroded and weathered. The unit as a whole resistance. These loess deposits (and redeposited loess) are easily eroded by running water during
10 7’% /_,,\i — 7 is a residual soil and pa]eosol complex_ The Sangamon Geosol heavy rainfalls. Runoff during rain storms can quickly erode into and enlarge rills and gullies,
. L |- l r (last interglacial soil) bounds the top of the Oak formation and thereby accelerating the process of erosion, as water is channeled into the growing drainage
o /\ \ ] separates it from the Wisconsin Episode loess deposits above. The system.
’ | X 433 Oak formation was originally defined by Nelson et al.(1991). Flooding
. . X435 PALEOZOIC BEDROCK Sev§re flooding occurs periodically in the Grafton area and. qut to .Pe‘re Ma‘rqu‘ette State Park.
ST CHARLES During the flood of 1993 (Chrzastowski et al. 1994), the Illinois—Mississippi River rose to an
0. ¥ SMARTT AIRFIELD - Bedrock exposures or bedrock within 5 to 10 feet of land elevation of 442 feet, inundating much of the town of Grafton and leaving behind a thin layer of
y . . . 4312 surface Typical rocks are flatlying limestone, dolomite, shale, clay on the floodplain. A new community of homes, available to residents of Grafton, is currently
A-A’ Cross-Section of Surficial DGPOSItS ‘ and siltstone; some rocks are faulted or slightly tilted. Also being constructed on uplands about 1 mile north of the town.
. included are some talus—covered bedrock slopes at the base of the Mapping Techniques
of Croslg-csaélc(;)t?on B-B’ A’ bh.lff.s O.f thf’ Mississippi Valley. Limestone and shale are common This surficial geology map is based in part upon the Jersey County soil survey (Fehrenbacher and
900 — 900 Mississippian rocks, the youngest and uppermost rocks. Devonian Downey 1966); but it was considerably modified based upon field observations and drilling
wel ‘ rocks are thin sandy limestones. Silurian rocks are dominantly operations performed as part of this STATEMAP project. Well log data, records of the Illinois
4311 o T OUE%rfop 20429 Peoriaand | thick, massive dolomite. Ordovician rocks, exposed at the lowest Department of Transportation, anq ot‘her engi'neering-borin'g datg, on ﬁle at the Illinois State'
800 Roxana Silts | 890 elevations, are calcareous siltstones to shale (Denny and Devera, Geological Survey, were used to aid in mapping and especially in drafting the two cross sections.
B . Bedrock Geology Map of the Grafton 7.5-Minute Quadrangle, in
11 progress). References
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§ A0 /N 2 A\ A FT-Z > View of the Illinois River and its floodplain from the bluffs of Pere Marquette State Park.
2 Cahokia o bedrock Gl — .% Glacial 'outwash fieposiFs, deposited on this vast ﬂoodplain dur.ing the Wi§consin Epispde, Aerial view of major flooding of
% 600 — = . tm L 600 % were windswept into thick dust clougls. Repeatc?d settling of windblown silts resplted in the Illinois—Mississippi Rivers in
Camden Hollow Jerseyville Rice S thlck loess deposits on uplands of this area. This photo was taken a couple of miles west downtown Grafton. This photo
N/ S Distillery Hollow Hollow Hollow Hollow of this quadrangle; river levels were normal when the photo was taken. [Photo by Joel M. was taken on August 6, 1993,
500 — Dagett — 500 Dexter, 1991] during peak flooding along the
Graham Hollow Hollow Mason Hollow rivers. Similar flooding occurred
during the Wisconsin Episode, the
U - vertical exaggeration =10x 400 last midcontinental glaciation,
: , - — : when ﬂoodwaters reached an
\. /v, / w & / elevation of almost 500 fec?t, at
. . . \/ - R ’, least 50 feet higher than this great
__w0p 31 - < , - i -~ i \\ 2 |433\/ 36 / flood. [Photo by Joel M. Dexter,
38752 30 i oo 18 719 ! T840 000 FEET (M2.) p— 75 5230000 FEET (1LL.) 757 000mE soraz o 1993]
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g?‘;a”g?t;rlggg‘:'?Teﬁfy:d”gﬁ,dﬁt‘?g#’g:t'Oizrggsv;?‘tim’?q'g:g?gS I e o lometers SICSI::?J(S):I’(I)enggII’T t?:atzeld with E.D. McKay, J.A. Devera and F.B. Denny aided
not guaranteed by the ISGS. This map was prepared as part of a 1 1436 2000 feet considerably with the mapping project. Areas of near-surface bedrock were modified
project for geologic mapping, resource evaluation, and planning, and TS 29MILS B based upon additional field obser-vations of J.A. Devera and F.B. Denny. J. Schoen
does not replace the need for detailed site-specific studies. Public CONTOUR INTERVAL 10 FEET aided greatly with the digitization and compute-rization of this quadrangle. Thanks to
Land Survey township lines in this part of the state do not run true C.C. Abert for helping with the digital topographical base map and to PK. Carrillo for ) o
north-south or east-west. Base map compiled at the lllinois State Geological Survey (ISGS) ggrsrigr;r?eirrl\?stgﬁ {r:lslgzgtghal.l\llr;\/lglsﬁeersso apgeg.aggllirr::sn, raGSStpr?Cti\ll'glcyé S(:;Sae\;e _T_ﬁ!gful Evidence Of ﬂpodlng n dOWI'ltOWIl
UTM GRID AND 1995 MAGNETIC NORTH from digital line data (1990) provided by the ,U'S‘ Geological Survey and the ISGS project was funded by the S%A'F/EMAP guadrangle map;\)ﬂi/ng i)rggpram, a coéperlative Graftqn, ],:)ullt ?1’1 the ﬂO,Od,plaln of .
DECLINATION AT CENTER OF SHEET 1927 North American Datum agreement between the State of lllinois, and the U.S. Geological Survey (contract the IHIHOIS—MISSISSII)pl Rivers. This
Universal Transverse Mercator grid, Zone 16 no. 1434-HQ-97-AG-01483). photo was taken on September 8,

1993 th after th k
Steep vertical bluffs of Paleo- o ONC momty anert e bea

i< bedrock al h floods of that summer. A flood-level
; g?ttwo'ﬂd IZV([’,IC oedroc R? ong ttﬁ line is visible a few feet above the
erviie 1SS1SS1pp1 River 1n the door to the building. Brown mud
3 Jerseyville South Grafton Quadrangle. This 0 ' e
4 Brussels b ken L mil carried in suspension by the rivers,
5 Elsah p otofvrias taken 1 -mi ? or so discolored part of the building while
ILLINOIS . . . , 6 Kampsville east of downtown Grafton it was underwater. Boats cruised
For furthur information about this map contact: 7 St. Charles along Illinois route 100. White gy :
ILLINOIS STATE GEOLOGICAL SURVEY 8 Florissant ‘ limestone bluff b down Illinois route 100 in
~ 615 East Peabody 0 grey limestone biulls suc downtown Grafton during peak
Champaign lllinois 61820-6964 as these are common along the flood levels /see photo above]
b

river in areas between Grafton when the water was up to about the

and Alton, Illinois. [Photo by 442-foot elevation. [Photo by David
Joel M. DeXter, 1997] A. Grlmley 1993]
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