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DRAINAGE EVOLUTION OF THE
BUREAU CREEK BASIN
CENTRAL-NORTHERN ILLINOIS

Stephen M. Eckert
US Ay Fngineer District
Rock bsland, Hlnois 63200

Note—The evolutiom ol the drainage pattems found today in the Bureau Creck
Drainage Svstemn in North-Central Hlinois is tied intimately to the movements of
the last (Woodtsrdian) ice sheet which covered the region. Evidence is presented
tor an ice marginal origin of the major lines of drainage. Evidenee also exists which
leads to the inference that the courses of the upper reaches of South Branch
Kishwankee River and Indian Creek were onee connected and drained south
through the valley of Big Burean Creck

Bureau Creek rises in southeastern Tee County flows in a general seuthwoesterly
divection for about 50 wiles and then toms to flow southeasterly Tor about 15 miles
to the inois River ifigure 11 The two principal tributaries, Bast Burean Creck and
Wost Burcau Creek flow in a generally southwestern direetion and join the main
stream 2.9 and 139 miles respectively above the State Tlighway 29 Bridee. The
drainage area above that bridge is 481 square miles. The following table gives data
on the principal tributaries:

Miles Above P Irainage Average
Stream Hwy 29 Bridge  Arvea (8. Ml Slope (Ft./Mi)
Bureau Creek X1 451 7
E. Bureau Creck 2.9 114 15
Brush Creek 5.5 50 14
W Burcan Creek 13.9 1249 9.3
Big Bureau Creck
Above Junction With
W, Bureau Creek 13.9 193 7

River mileages are usually measured from the month of a stream. Burean Creck,
however, has no definite mouth. 10 enters the broad floodplain of the Hlinois River
near the State Highway 24 Bridege. Overflooe channels and distributaries were
establishod here atter the Tevel of the Hlinois River reached its pre-regulation level
during lale Wisconsinan time. During periods of high flow from Bureau Creek and
low flow from the Hlinois River, the streamn follows many diferent paths. Subse-
quent to settlement, some of this meuth arca has been drained and Jeveed.

The basin of Burcau Creek lies just within the margim of the prominent
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Bloomington End Morainic Svstem. Beneath a cover of wind Dlown loess and
except [or a small area of the lower valley, the sunficial deposits ave drift left by the
last great ice sheet which covered this part of Illineis. This ice sheet has heen
narmed the Woodtordian Glacier, The relationships of the three main hranches of
Burcan Creek to the end maraines built by the Woodlordian lee and deseribed by
William and Frve (1974 can be seen on lignre L.

It may be readily scen that these end moraines roughly enclose a major portion of
the area drained by the Borean Creck Svstenn It can also be seen that the trunk
streams follow the general trend of the wmoraines,

Northeast ol the Burean Creck Basin is another arca enclosed by the Woodtordian
End Moraines. This arca is drained Dy the upper portion of South Branch
Kishwauker River The area batween the headwaters of this strewn and the
headwaters of Big Burean Creek is presently drained by the headwaters of Indian
Creek. The alisnment of these three is in the same general direction. Flemal (19700
deseribed an episode of post-glacial stream piracy in this divided arca in which the
extreme headwaters of South Branch Kishwaukee were captured by Indian Creek.
Betore piracy, then, the drainage basins of South branch Kishwaukee and Big
Bureau Creck probably were adjacent. The commumity of Paw Paw presently sits
near the divide.

Some idea of the nuture of this divide area can he gained through an observation
of a portion of the Aurora sheet of the United States Geological Survey’s 1:250,000
series. Even though the contour interval is 50 feet, there does appear to he some
geomorphic connection hetween the basius of South Branch Kishwaukee River and
the Barcan Creek Svstem throngh the area oceupiod by Indian Creek and the Paw
Paw Divide,

The deposits left by the Woodtordinn Glacier in Hlinois have been named the
Wedron Formation {(Frve, el al 1968), Eight divisions of this formsdion are presently
recognized in the state (Willman and Prve 19700 Twa members of the Wedron
Formation torm the surficiul deposits in the area ol interest—the Tiskihwa and
Malden members. Figure 1 shows the velationship of the houndury hetween these
two till shects and the streams mentioned above.

The most striking diference between the Tiskilwa and Malden Tills s color The
Tiskilwa is generally pink. The vounger Malden is vellow 1o tan-grev. The Fiskilwa
is for the most part sandier than the Malden aud there are subtle minceralogical
diflerences between them (Piskin and Bergstrom. 19671,

The end moraines composed principally of Malden Till do not show the lobate
character displaved by the end moraines composed primarily of Tiskilwa Till (the
Bloomington Svstemd. The Tiskilbwa lobes form the westers rvims of the Bureano
Creek and South Branch Kishwaukee Basing. The reentrant hetween them iy the
present divide Detween the two basins,

The Bloomingten {Fiskilwa) Moraines in this divide area appear to he couted with
a thin laver of Malden "1 (Williman and Frye 19700 The cowrses of the upper
reaches of South Branch Kishwankee and Indian Creck, and the main stemn o Big
Burcau Creek run generally parallel to the coutact between the two Gl sheets.

The South Branch Kishwaukee Buasin is a relatively (lat arca except for seattered
areas of poorly drained shallow depressions. These appear as isolated patches of
wetlud in an otherwise cultivated Tandscape. Areas of shickwater deposits huve
been identified Tapping oule the front of the Shabbona (Malden) End Moraine in
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the southern part of the basin. This relationship is well represented on the map of
Quaternary Deposits of Hlinois (Linneback, 1979

The vallevs of the Burean Creek Svstewn are tloored by deposits of drilt which are
very thick—more than 2000 feet in nost places (Piskin and Bergstrom 19671 The
trend of the svstem geucrally follows a deep bhuried bhedrock valley svstem (Paw Paw
and Princton Bedrock Vallevs, Tlorberg 19500 bul the vallevs of the streams in the
Burcan Creek Svstem themselves are established in glacial dvift. Outerops ol
hedrock in the basin are rare. The only area in which bedrock outerops may be
found is alony the southern margin of the basin. Here, some of the northiflowing
tributaries of West Burcat and Big Bovean Creeks have ent completely through till
ancl in places now flow dircetly on the bedrock. This is along the south blufl ol the
Ancient Mississippi {Princcton! buried hedrock \-'zl”t’.}-".

A sequence of events which led to the establishment of the drainage patterny as
they cxist today might be interred from all this evidenee.

The episode of moraine building which took place when the margin of the
Waodlordian Glacier stood at the present position of the Bloomington Morainic
Swstem was the initial event. As the ice pulsed back from this front, the conrses of
West Burcau and Big Borean Creeks were established at the muargin of the
retreating g|mrit‘lz The arca between them lml;l_\-‘ %A _s_{(.'ni!}-' undulating ground
moraiune consisting mainly of Tiskilwa THL 10 seems probable that the courses of
Fast Burcau and Brush Creeks were also established in like manner at this time.

Although these latter two vallevs ave imderlain by Malden Till, in places these
deposits are thin and fullow the contour of the buried Tiskilwa surbace (Willian and
Frye 19701 During the Bloomington relreal parts of the jce sheetl became delached
and slowly melted in the South Branch Kishwankee basin resulting in the generallv
flat but irregular surlace and isolaled areas of inderior drainage which are tonnd
there today. The stronger drainage patterns of the inler-morainal conntry did not
have a chance to develope here. A comparison of the gradeints of South Branch
Nishwantkee and Big Burcan Creek gives some hint of the different nature of the
streams which were subsciquently established in the two areas,

During the waning of the ice sheet that boilt the Bloomington Svstem, drainage
from the South Branch Kishwankee Basin was probably threongh gaps in the
surranunding end moraines at Kilbuek, Owens and Steward Crecks. the present
northern gap in the Bloomington End Moraine and south through the valley of Big
Burcau Creck. This was tuking place perhaps 18,000 vears ago.

The lower course of the Barcan Creek Svstem was diverted to the southeast
when it encountered the sonth Dluft of 1he huried Princeton iAncient Mississippit
Vallev—the Penmsylvanian Liscarpment.

The retreal of the Bloomington Glacier was probably significant. This is evidence
by the dillference in the nature of the Maldenr and Tiskilwa Till Sheels, Drainage
relations in the arca subseqnently covered by the Malden ice can only be speculated.
The nature of the Malden deposits wonld snggest a weak iee margin al its greatest
extent,

Newr the village of La Moille, Big Bureau Creck does not follow the cxpected
inter-morainal course hut instead flows westward through o gap in the end moraine.
(A on figure 1.7 Malden Tl oceors in the valley of Fast Burcau Creek, and Big
Burcau Creck is marginal to the Malden deposits up to the gap. This would suggest
that the upper reaches ol Big Bureau Creck may have discharged throngh the valley
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of present East Bureau Creek below this point until it was foreed inte its present
course by the advancing Mulden dee.

At about the same time this was happening the Malden ice lapped onto the
hackside of the Bloomington System near (he present town of Paw Paw. 1t thus
separated the Burean Creek and South Branch Kishwankee Basing and by so doing
cul of the headwaters of Big Burean Creek,

Because the outlet had been ent off. water ponded in the southern part of the
South Branch Kishwuaukee Busin, Some of this discharged through gaps in the
Bloomington System along Willow and Drv Ron Creeks. Valley traing have heen
identificd in hoth of these siall valleys. The Malden lee also drined through the
present gap of South Brauch Kishwaukee in the Paw Paw End Moraine, A valley
train deposit is also tound there today. Big Burean Creek probably took some of the
discharge from this ponded southern part of the basiu until the water level
rececded below the elevation of that ontlet.

Alter the ice retreated Trom the malden maximum it was to invade the arca no
more. Man-made changes, including the construction of the Hlinois and Mississippi
{(Hennepin! Canal through the lower vatley: regulation of the Hlinois River; und the
developiuent of tile drainage and agricultoral ditching have had some effect on
drainage relationships in the basin, However. the gross drainage patterns have
remained the same since the retreal of the Woodtordian Glacier from the Malden
margin, This was perhaps some 16,000 vears ago.
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