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Apsrracr.—Diversion of the Ancient
Mississippi River in Buvean County, Il-
linois., by the advancing Shelbyville
glacier produced a change in the min-
eral composition of the loess being de-
posited on the bluifs of the valley below
this point., 'The straligraphic position
of the change in mineral ecomposition
hag been identified@ by X-ray diffraction
analyse: of the clay minerals., Radio
carbon dates from above and bolow this
stratigraphic pogition are used to date
the diversion at 21,000 = 500 radiocar-
bon years.

A geologic event of particular sig-
nificance produced by the advaucing
Shelbyville (Woodlordian) eglacier
in Illincis was the diversion of the
Mississippl River from the channel
it had oceupicd at least sinee the

withdrawal of the Tllinoian glaciers.
This diversion of the Anclent Mis-
sissippi River by the glacier has been
deseribed and previous work snm-
marized by Shalfer (1954). The
location of the ancostral stream as it
existed before this major diversion
to its modern location is shown in
IMigure 1, and on a recent map by
Trye, Glass, and Willman (1962,
1. 8). Tividence of this diversion of
the Mississippi River is recorded in
the Morton Looss—a hody of gilt that
was deposited, largely by wind ac-
tion, during the advancing phase of
the Shetbyville glacier,

Droinage before diversion

Drainage at time of diversion

Fravke 1.—Maps showing the position of Aneient Miggizsippi River before
diversion and at the time the stream was diverted,
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Loesy Record of Mississippi Biver Diversion 25

Inasmuch as the Morton Loess was
deposited duringe the advance of the
‘Woodfordian glacier and its accumu-
lation at any particular place was
not terminated until it was buried
beneath the advancing elacier, the
point in time when the Anecient Mis-
gissippi River was blocked and di-
verted to ifs present course falls
within the time of deposition of this
stratigraphic unit. DBut, because the
Morton Toess consists of solian silt
that was deposited relatively rvapidly
und essentially continuously, field ex-

amination offerg no clues, such as a
physical break observable in outerop
sections, 1o mark the time of diver-
81011

A possible means of defining pre-
cigely the point within the Morton
Loess that eolncides in time with the
diversion of the Mississippi River to
ilg present course wag sugeested by
the results of # regional study of the
niineralogy of the loesses of Illinols
(Frye, Glass, and Willman, 1962).
In that strndy it was shown that the
antwash transported by the Aneclent

TabpLe 1.—Aralyses of Bamples from Richland Creek and Daavers Sections
in Illinois (analyscs by H. D. (Glaas)

X-ray diffezction
cmmts per seand
(bulk saepley

Depth
(inches)

Pervent clay minoralz in less
than 2 micren fraction

helow top ) Magnetic Kuolinite
of Morton  Sample Huneenli- Montmaril- and

Luwese Nn. pilicy’ Calcite Thotomile Lomile Tliite Chlerile

Richland Creek Seclion
tiverlving
till P-h66 - 20 13 i G4 30
4 B-1354 3.7 14 280 41 E¥) 22
8 P-1853 2.2 45 285 41, 56 24
12 F-1352 38 58 185 43 3 23
16 F-1351 3.1 18 90 4% 32 1%
20 P-1340 T4 — 220 63 21 17
24 P-13489 9.6 3 185 62 22 16
28 P-1348 3.0 10 145 fil 24 15
32 B-1347 9.8 — 20 il 24 16
24 P-1346 54 e 12h f1 23 14
40 13456 15,7 — 240 i1 25 14
44 P-1244 14.4 [ 100 64 22 14
48 P-1243 §.8 — 1540 64 21 15
Danvers Section
Gverlving

till P-hh8 10 145 10 67 23
4 I-132% — 30 28 19 23
<] P-1328 7 180 42 34 29
12 F-1337 & 110 a7 41 22
16 P-1386 — 85 31 42 27
20 P-13350 i 115 50 27 i3
24 P1334 140 h2 27 21
28 P-1323 — 140 2 2 2
a2 P-1anz — Bl 2 2 2
36 113381 — 90 a0 28 22
4{ B-134 — R0 52 28 22
44 F-1229 — 135 E] 2 2
48 P1328 — a8 h2 22 26
%] P-1327 — 4a 54 21 25
56 P-1326 — ah 1] 19 21
60 11325 — 40 66 20 14

s Analyses by 1. T Jooes, Depavtment of Agronomy, University of IDinois.

* Cnleulation impractical.
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Mississippi River was derived in part
froin the headwaters region of the
druinage systern that was located 1o
the northwest of Illinois. This out-
wash was the sonree materinl for the
Roxana loess in cantral and western
Tllinois, and that loess has heen
shown to contain a high percentage
of montmorillonite among the eclay
minerals. Tn conlrasi, outwash In
valleys farther cast, which derived
most of thelr ontwash diveetly from
the Take Michipan glacial lohe,
served as a source for loess with a
much smaller percentage of mont-
morillonite and a much higher per-
cent of illike and chlorite. 1further-
more, the tills in the regions 1o the
easl and west of the Mississippl show
the same contrast in montmorillorite,
illifte, and chlorite comtent (Willman,
Hlaszs, and Frye, 1963). Tt is con-
cluded from lhese faets that along
the Illinois River valley of central
THnois, which prior to diversion had
bheen an castern loop of the Anecient
Misstssippi, the pereentage of mont-
morillonite in the Morton [Loess
should boe markedly less after the
diversinn and the resultant deercase
in montmorillonite in the oniwash.
Analvses previously made from the
upper and lower parts of the Morton
T.oess al lwo seetions indicated that
the monimorillonile content was sig-
nificantly lower in the upper part.
To pinpoint the stratigraphic po-
sition of the glacial blocking of An.
clent Missigsippi River within the
loess unit, closely spaced samples
were colleeted throuwgll the entirve
thickness of the Morton at scetions
where the silts and tills above and
below had also been studied (Rich-
land Creek Seection and Danvers Sec-
tion of Treye, Glass, and Willman,

19627, These samples were analyzed
by X-ray diffraction, using the same
methods deseribed for the previous
work, Tu additlon, magnetic sus-
geplibiliby determinations were made
for the Richland Creek Section by
De, I 1. Jones, Agronomy Depart-
ment, University of Illinois. The
results of these analyses are given
m Table 1.

The sharp hreak in monimoril-
Tonite content and magnetic suscepti-
bility wvalues Is quite apparent be-
tweert 16 and 20 inches from the top
of the Morton and thus there is bhasis
Lor voneluding that the diversion of
the Mississippd River oeeurred only a
short time hefore thig distinet min-
cralogizal change appeared in the
loess depostt. Mineralogical changes
are alse known to oecur in the lower
part. of the covia Lioess beyvond fthe
shelbyville Moraine (Frye, Gluss,
and Wilhnan, 1962} and it is prob-
able that sulficiontly detailed sam-
pling and analyds of the lower part
of the Peoria in the lower Tllincis
Valley wouald define the precise
stratigraphle position of the diver-
SL0L

A particular problem exists in any
attempt to equale time with strati-
eraphic posttion within any unit that
has been overridden by a glacier. In
this study we have met this problem
by utilizing seetions where fossil
wmogs occurs in place ab the lop of
the Morton Loess and below the
Shelbyville till, thus showing ilhat
the Shelbyvitle glacier passed over
the probably frozem Morton Loocss
withont eroding it. Also, there may
have been a decrease in rate of depo-
sition of the Morton after the glacial
blocking deprived the THinois Valley
of part of its souree of outwash.
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The advancing Shelbyville glacier
approached the broad valley of the
Anclent Mississippl ar an obligne
angle and the event of blocking and
diversion required some years for
completion. Tending of the drainage
formed a lake, called Liake Milan by
Shatfer {1954, and overflow from
thiy jales at the col west ol Rock
Island  established tlie Mississippi
River n its presunt position. Al
though some maaterial from the north-
wesl may have continued to he avail-
able for transportation down e
ancieni course the amount was sub-
stantially redueed after the iee dam
was complete. Turthermore, during
the deposgition of the lower part of
the Morton Tioess while the Aneient
walley was unrestricted, sionifeant
quantities of outwash from the ad-
vaneing Lake Michigan lobe elacter
must have boen incorporated in the
deposits of the source valley. Both
before and afrer the diversion an wn-
known guantity of sediment was con-
tributed 1o the valley by erosion of
loeal hedrock and carlier Pleistocence
deposits, the latter of which con-
tained some mwontmorillonite. Trur-
thermore, an inerement of the Mor-
ton Loess was nudoubtedly derived
from ““blow over™ from the Miseis-
sippi Valley a short distance to the
west, and some of the montmoril-
lonite was derlved from alteration of
¢hlorite to vermiculite, part of which
is indistingnishable from montmoril-
lonite. For these reasons the contrast
in the mineral eomposition of the
upper and lower paris of the Morton
Loess is much iess than the contrast
in the mineral composition of the tills
from the western source and thoge
from the Take Michigan lobe (Will-

Bt

man, Glasy, and Fueve, 1963). Never-
theless, the sharp diseordancee in
mineral composition shown by the
analyses listed 1n the table serves 1o
define the point of major change in
outwash souvce.

Placewinent of the diversion in this
strafigraphic posiion furnishes a
basig [or placement in time. Radio-
carbon dates trom eentral ITlinois
Tryve and Willman, 19600, inelud-
ing dates from 1he Danvers Section
that was sampled, Indicate that the
iop of the Mortoa Is only sliehtly
older than 20,000 radicearbon yvears
BP0 Alse, dates from the Farmdale
gilt that occur immw ediately below the
Morton Tioess indicate that Morton
deposition could uot have started he-
fore 22,000 to 22,500 radiocarbon
veary 131", These limiting dates, Lo-
geither with the stratigraphic evi-
dence, indicale that the Misslssippl
River was diverted to its present
eourse by the advaneing Woodford-
ian glaeicr 21,000 = 500 radiocarbon
vears 3.1,
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