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PREFACE 

Recent field examinations in the area covered by this report have suggested radical 
changes in the assumed correlations of the coals. Meanwhile, the geological maps 
had been engraved and the report had been set in type for publication. Certain impro- 
vised chang-es in the map and report have been made but they arc  of necessity brief, 
and are not supported by a full cliscussion; therefore, the reader will be glad to know 
that a further state~nent is in preparation and will soon 1x2 available. 

T h e  principal coal of the Rock Island area has long been known to the trade as 
"Rock Island o r  KO. 1 coal". I t  has many characteristics resembling thosc of the 
S o .  1 bed of Fulton County. and was regarded by A. H. Worthen, the former State 
Geologist, as of the same age and horizon. Furthermore, plant fossils have secrnecl 
to indicate that this coal is of Pottsville age. However, H. E. Culver of the State 
Survey has recently found in the roof limestone of the coal a t  3lathervillc and Sher- 
rarcl, numerous fossils of Girtyiria nentricosa, which to the best of our knowledge 
occur only in the liinestone overlying No. 6 coal. T. E. Savage, joint author in the 
present report, is quite confident that the coal known as No. 1 at  these mines must 
really be No. 6, cven though there may be elsewhere in the regio~l thinner beds 
comparable with Xo. 1 of Fulton County and of Pottsville age. _At his request the 
present report has been changed so as to recognize the new correlation. 

This new evidence, together with observations by Currier, Savage, and Culvcr in 
western Illinois, suggests a marked period of erosion near the close of Carbondale 
time, after which No. 6 coal was deposited widespread. Evidently in placcs it iinrne- 
tliately overlies various beds of the earlier Carhondale strata, and pcrhaps may 11e 
found directly on the Pottsville. 

Further evidence and intcrprctation will bc prescntcd by hlr. Culvcr in a report 
on  "Coal resotlrccs of District IT[", lllinois Rlining Investigations. 

I?. \V. DEIVOLF, Chief. 
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MAP OF 

I L L I K O I S  

FIG. 13.-Index map showing the location of the Milan and Edging- 
ton quadrangles. The stippled boundary is the outline 

of the Illinois coal field. 



INTRODUCTION 

POSITION AND GENERAL RELATIONS 
The Milan and Edgington quadrangles are included between the paral- 

lels 41" 15' and 41" 30' north latitude, and the meridians 90" 30' and 91" 
west longitttde. They thus embrace about one-eighth of a square degree, 
which at this latitude is equivalent to about 137.75 square miles. I n  addition 
to these quadrangles there is included in this report about 7 square miles 
lying south of the main channel of Mississippi River, and north of latitude 
41" 30'. This latter tract includes the older parts of the cities of Rock 
Island and Moline, and the Government reservation of Rock Island, which 
lies between the two channels of the river. Fig. 13 is an index map showing 
the general position of the quadrangles. 

The greater part of the area of these quadrangles is in Rock Island 
County, Illinois, but it also includes about 145 square miles of Mercer County, 
in the south part of the area, and about 60 square miles north of Mississippi 
River, which comprises parts of Scott and Muscatine counties, in Iowa. The 
principal cities in the area are Rock Island ancl Moline. 

These quadrangles form a part of the great region known as the Gla- 
ciated Plains, which extends far to the east and west, with which this area 
is closely related in its physiographic and geologic history. 

TOPOGRAPHY O F  THE MILAN AND EDGINGTON 
QUL4DRANGLES 

RELIEF 
The surface of the Milan and Edgington quadrangles is that of a loess- 

covered drift plain that has been rather strongly dissected by stream erosion. 
In  this old plain the Mississippi River ancl its tributary systems have carved 
valleys, in places one-half to 2% miles wide, to a depth of 100 to 200 feet 
below the uplands. On account of the proximity of Mississippi River the 
extreme range of surface relief in the area is about 280 feet. The lowest 

a place. slightly less- than 540 feet above sea level, is in the valley of 
Mississippi River, in the northwest quarter of the Edgington quadrangle. 
The highest point is on the upland in the Milan quadrangle, about one mile 
southeast of Reynolds, where the elevation reaches 820 feet. 

The area includes three distinct varieties of topographic featnres : upland 
prairies, erosion slopes, and flood plains. 

UPLAND PRAIRIES 
The upland prairies conlprise less than half the area of the quadrangles. 

The larger part of these tlplancls is included in two watersheds which extend 
in an east-west direction across the quadrangles, and represent the uneroded 
portion of the original drift-formed plain. The more northern of these 
divides lies between hfississippi and Rock River valleys in the north, and 



Copperas and Mill creeks on the south. The second upland belt is bordered 
on the north by Copperas and Mill creeks and on the south by Eliza Creek 
and Camp Creek, and a third somewhat srnaller belt of upland still farther 
south forms the watershed between Camp Creek and Edwards River. These 
upland areas are very irregular in otltline. The two larger areas include 
a nearly continuous belt of level land one to three miles wide, extending 
entirely across both quadrangles. The general surface of the more northern 
upland belt lies between 730 and 800 feet above sea level, the highest part 
lying within about 5 miles east and west from the village of Edgington. 
The elevation of the southern area ranges from 740 to 820 feet above the 
sea, being higher in the Milan quadrangle, where the surface of the larger 
part of this belt lies above 800 feet altitude. From these main divides, 
inter-stream areas of varying width extend in irregttlar finger-like projec- 
tions between the tributaries of the bordering streams, becoming progress- 
ively narrower in width and lower in altitude as the larger streams are 
approached . 

The valleys of AIississippi and Rock rivers are borclerecl by forested 
slopes 80 to 150 feet high. In places where the rivers have recently under- 
cut one of their banks, a nearly perpendicular cliff of Pennsylvanian strata, 
50 or more feet high, may be exposed. In  other places where undercutting 
has not been active lor a considerable period, the hard rocks are concealed 
by a mantle of unconsolidated material derived from slumping and sheet 
wash, but their presence near the surface is indicated by the steep lower 
slopes of the valley sides. The tributaries of Mississippi and Rock rivers, 
and of Edwards River, have cut valleys to the level of their master streams, 
and like them are bordered by rather steep slopes, a descent of 120 feet in 
a distance of a quarter of a mile being co111111on. Pennsylvanian rocks are 
exposed in ntmerous places along these valleys. 

One of the conspicuous features on the slopes, especially where the 
banks are large13 conlposecl o f  I'ennsylvanian shale, is the slumps nr land- 
slides that have occurred on a large scale. Frequently five or six terrace- 
like offsets, 8 to 12 feet high and 10 to 15 rods long, are present in vertical 
succession on the same slope, in places where the valleys lie a considerable 
distance below the upland. Under such conditions slumping is one of the 
most important agents in the development of gentle slopes. At  a consid- 
erable distance from the rivers the stream valleys are 50 to 100 feet deep, 
and are bounclecl by more gentle slopes. Toward their heads they become 
shallower and their slopes less steep until at length they merge insensibly 
into the uplands. 

In  the southwest part of the Edgington quadrangle, as along Eliza Creek 
and its branches, the banks of the streams are of Pleistocene material, and 



no hard rock is exposed. Along the west border of the area the top of 
the bluff bordering Mississippi River is in many places capped by a deposit 
of wind-blown loess or sand that increases the local relief. 

The larger flood plains in these quadrangles are along Mississippi 
River, Rock Kiver, and Edwards River. Snlaller areas of alluvial deposits 
occur in the valleys of the larger tributary creeks. 

The flood plain of Mississippi River is 3% miles wide where the river 
enters the Milan quadrangle, and continues equally wide to below the junc- 
tion of Rock River and Mississippi, a distance of about 41,s miles. About 
3 miles east of Anclalusia the bluffs converge so that the width of tlie flood 
plain does not exceed 1y2 miles. The valley continues about this width 
to Montpelier, below which it widens to nearly 2 miles, which width it holcls 
as far as Muscatine on the west border of the Eclgington quadrangle, with 
the exception of a slight constriction for two miles below Fairport. 

This portion of the course of Mississippi River across the Milan and 
Eclgington cluacll-angles is tlie lower part of the "upper narrows" of the 
river which begins at  Cordova, about 22 miles above Rock Island. In this 
part of its course tlie river was diverted from its pre-glacial channel dttring 
Pleistocene time, and has here been cutting a new, relatively narrow channel 
across the pre-glacial upland. Where the river bends south, at  Muscatine, 
it enters a portion of an old pre-glacial channel, and the flood plain abruptly 
broadens to a width of 7 miles, which width is maintained farther soutl~war-d 
beyond tlie limits of the quadrangles. 

Where Rock River enters the Milan quadrangle, the flood plain is 2$$ 
ndes  widc, but the width gradually decreases ttntil at  Milan it does not 
exceed 1y2 miles. The width of the flood plain of these rivers is clearly 
controlled by the character of the rock that forms the bordering banks. The 
glacial drift has offered the least resistance to the erosional work of the 
streams. Rocks of Pennsylvanian age, especially tlie sandstones, furnish a 
fair degree o f  resistance, but the resistance of the Devonian limestones is 
fa r  greater than tliai of either the drift o r  the satxlstone. The narro\\-ing 
of the valley of Rock River in the vicinity of Adilan is clearly due to the 
rise of the Devonian limestone in the banks on both sides of the stream. 
I n  like nxmtier the constriction of the valley of Mississippi River xbove 
Andalusia is also due to tlie presence of Devonian linxstone in the valley 
walls. The less conspicuous narrowing of the valley of the Mississippi below 
Fairport was caused by the unusual thicltness of Pennsylvanian sandstone in 
the river banks in that locality. The width of the valley of Mill Creek, in the 
Milan qt~aclrang-le, where it is bordered by Devonian limestone for a distance 
of 4 or 5 miles a1)ove the jnnctinn with Iiocli Rilrer, is less than one-third 
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of its common width farther upstream where the banks are con~posed of 
glacial drift or of Pennsylvanian shale and sandstone. 

The width of the flood plain bordering Edwards River in the Milan 
quadrangle varies between half a mile and one mile. 

The other larger streams in the quadrangles are Copperas, Camp, and 
Eliza creeks. These have developed flood plains throughout the greater 
part of their length, to a width generally less than one-fourth mile, but the 
larger ones are in some places nearly half a mile wide. The larger part of 
the flood plains of Mississippi and Rock rivers lies between 12 and 20 
feet above the ordinary level of the water. The range of relief of these 
flood plains in the Milan quadrangle is less than 50 feet, ranging from about 
560 feet above sea level near the channels of the rivers, to about 600 feet 
at the bases of some of the bordering bluffs. In  the Edgington quadrangle 
the elevation of the surface of the flood plain of Mississippi River ranges 
from about 540 to 580 feet. 

The surface of the flood plain of Mississippi River declines 15 feet in 
the distance of about 21 miles across the quadrangles. The principal inequali- 
ties of this river flat are broad, shallow depressions, representing partly 
filled channels that are followed by the flood waters. Such depressions are 
found northeast of New Rockingham, and also in secs. 3 and 10, South 
Rock Island Township, and west of Milan along Kickapoo slough. Near 
the main channel these depressions may contain water the most of the year, 
and form a network of bayous separated by sand bars or similar deposits of 
irregular character. Swamps and ponds are numerous over most of this 
valley flat. 

In  a few places islands of bed rock occur in the flood plain, as Rock 
Island on which the Government arsenal is located, and Vandruff Island 
in Rock River, north of Milan. However, most of the islands are formed 
of alluvium deposited by the river. 

The thickness of the alluvial deposits along Mississippi and Rock rivers 
in the Milan and Edgington quadrangles usually varies from 15 to 45 feet, 
the rock bottom of the valley below the river lying at altitudes of from 515 
to 535 feet. This slight thickness of the alluvium in the "narrows" of the 
river between Cordova and Muscatine is in strong contrast to the depth of 
alluvial deposits in the old portion of the river valley where it follows a pre- 
glacial channel (see figure 14). At Fulton, north of the "narrows," 
the flood-plain deposits extend downward 166 feet below the level of low 
water in the river, the altitude of the rock at the base of these deposits 
being about 400 feet above sea level. Uddenl has reported two wells in the 
old channel below Muscatine that passed through about 158 feet of alluvial 
deposits, reaching rock at an altitude a little less than 400 feet above sea 
level. A well put down near the southeast corner of the Edgington quad- 
rangle penetrated 120 feet of alluvial material without reaching bed rock. 
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Along the east bluff of Mississippi River north of Sears, and in the 
south part of Rock Island, a remnant of an old terrace extends in an al- 
most continuous belt for  2 to 3 miles. A part of the surface of this ter- 
race area rises above the 600-foot contour line, and the material consists 
mostly of cross-bedded sand and gravel. In  a few other places terrace 
remnants appear near the bluffs where creeks leave the uplands in Buffalo, 
Andalusia, and Black Hawk townships. 

In places where the slopes of the river banks are gentle the bottom 
lands rise as the bluffs are approached. This rise is doubtless due to the 

deposition of sediment as sheet wash from the bordering banks, or as low, 
more or less coalescing alluvial fans deposited where small streams flowing 

g 
3 

5 t 
C 

a 6 0 ' ~  c 
9 

down the steeper bluff slope have been unable to carry the load of sediment 
across the level flood plain. 
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longs to the Mississippi River drainage system. The Mississippi enters a t  
the northeast corner of the area, flows southwest to the mouth of Rock 

FIG. 14.--Profile of the rock bottom of Mississippi River between Dubuque 
and  Muscatine. 

River, thence nearly west across the northwest quarter of the Milan quad- 
rangle and the north part of the Edgington, and leaves the area in section 
31, T. 17 N., R. 5 \IT. 

The drainage basin of Mississippi River above Quincy includes about 
135,500 square miles, while that portion of the basin above Moline is about 
90,000 square miles. The run-off from the part of the basin above Quincy 
is about .538 second-feet per square mile. In  this part of its course the 
river carries each year 108 tons of dissolved mineral matter, and 63 tons 
of suspended matter from each square mile of its drainage basin. At this 
rate more than 1,100 years are required to lower the entire surface of its 
drainage basin one inch, which is at the rate of one foot in from 13,000 to 
14,000 years. 

Rock River, the largest tributary of the Mississippi in the quadrangles, 
rises in Wisconsin, and flows in a southwest direction for nearly 300 miles, 
joining the Mississippi near the town of Milan. The drainage basin of Rock 
River is about 10,970 square miles, about half of which is in Wisconsin. 
From its source to its mouth the river falls about 340 feet, the average 

IUdden, J. A,, Reported by Leverett, U. S. Geological Survey, Mon. 38, p. 475, 1899. 



slope being 1.2 feet to the mile. The greatest fall in Illinois, for any con- 
siderable distance is from Oregon to Sterling, a distance of 36 miles in 
which the average slope is 1.31 feet per mile. The average clischarge of 
Rock River into the llississippi from C)ctober 1, 1906, to July 31, 1907, 
was between 8,000 and 9,000 cubic feet per second. 'I'he river removes 
each year an average of 200 tons of mineral matter in solution ancl 180 
tons of sediment in suspension from each square mile of its drainage basin. 
- I t  this rate the level of the entire basin wotllcl be reclucecl one inch in 
500 years, or at the rate of one loot in about 6,000 years. 

13esicles Rock River, the larger tributaries to the Mississippi in these 
quacll-angles are Edwards River, and Copperas, Camp, Eliza, and hllill creeks. 
With the exception of Mill Cseck, all of these flow in a general westerly 
direction, approximately parallel with the Mississippi in this area. Their 
channels are bordered hy narrolv, n-ell-defined flood plains having an aver- 
age slope of 8 to 12 feet to the mile. h'lill Creek follows an easterly course 
tI~rotig11out the greater part of its length, but bends abruptly northward 
about 5 miles above its mouth, and continues in this direction to its junc- 
tion with Rock River a short clistance east of hlilan. The eastward course 
of Mill Creek is in a direction opposite to that of the other streams of the 
asea, and its abrtlpt bend to the northward a feu- niiIes above its mottth 
are peculiar features for a stream in this region. 'I'lie explanation is prob- 
ably to he found in the isregularities in the original surface of the drift 
plain. The surface o i  the drift is now somewhat higher over the narrow 
divide between the headwaters of Copperas ancl Mill creeks than over any 
other part of the surface bordering the iimnecliate valleys of these streams. 
This clivicle west of lieynolds has an elevation of 810 feet above sea level, 
and toward the south it mei-ges into the watei-shed between Mill ancl Canrp 
Creeks, on which, about a mile southeast of Reynolds, is the highest point in 
the cluadrangles. 

All of the largcr streams in the quadrangles have numerous tributaries 
which generally are two to four miles long and are about one mile apart. 
They usually follow a north-south direction, and meet their major streams 
nearly at right angles. 

'The larger part of the surface of the quaclrangles, except in the lower 
parts of the flood plains, is uncler ctlltivation. and agriculture is the princi- 
pal industry. The area is rather thicldy. though not densely. settled. The 
largest cities are Rock Island and hloline at the northeast corner of the 
Milan quadrangle. The population of Rock Island is 35,000. while that of 
.'\Toline is 31,000. The s~iialler towns usuallj- have only a few faniilies, or  
a few hundred inhabitants. In  the Milan quadrangle are Milan, Sears, 
Sherrard, Cable, ;\latherville, Reynolds, Andalt~sia, and Taylor Ridge in 



Illinois. and the village of Buffalo in Iowa. In  the Edgington quadrangle 
are the villages of Edgington, Illinois City, and Euffalo Prairie in Illinois, 
and Fairport and Montpelier on the Iowa side of the river. 

There are a few commercial coal mines and several local mines in 
the area, but coal mining is not a very important industry in the quadrangles. 
Considerable n~anufactui-ing is carried on in the cities of liocli lslancl ancl 
Afoline, and the railroads give employment to a large number of people. 

The Milan quadrangle is well providecl with transportation facilities, 
but the Edgington is less fortunate in this regard. The main line of the 
Chicago, Rock Island and Pacific, ancl the Chicago. Milwatlkee and St. 
Paul railways pass through Nloline ancl Rock Island, and follow the north 
side of the valley of the Mississippi across the north end of the quadrangles 
to Muscatine. The Peoria branch of the Chicago, liock Island, ancl Pacific 
crosses the northeast quarter of the Milan quadrangle, connecting Rock 
Island and Peoria. The Sheri-ard and Cable branch of the Chicago, Rock 
Jsland and Pacific, and the Rock Island Southern Interurban connect Rock 
Island jvith lnost of the towns in the hlilan quadrangle, and the latter con- 
tinues southwarcl to R'lonnlouth. The wagon-roads, which are mostly dirt, 
follow land-stlrvey ljncs ancl, except in the more hilly ai-eas ancl over the 
swampy flood plains, there are few places in the quadrangles more than 
half a mile distant from a public soacl. 

The rocks that ase exposed at the surface or have been explored in 
deep tlrillings in the ll i lan and Edgington quatlrangles include formations 
ranging in age from the Canihrian to Recent time. 'The Can~brian, Orcio- 
vician, ant1 Silurian stl-ata are kno.i~n in this area only froin deep well ex- 
ploi-ations made for artesian water in the north part of the Milan quadran- 
gle, \\-here they have heen penetrated to a masiniuni depth of 2,368 feet 
The Devonian, Carboniferous, and Pleistocene I-ocks are known both from 
natural otltcrops and from deep borings. A generalized columnar section 
of all the forn~ations knov-n in the quadrangles is shown in figure 15. 

D_\T.\ OX KOC KS SOT EX~WSED I s TILE  QU-\DK.\~-(;T.ES 

Inior~mtion regarding the roclis older than the Devonian in the htilan 
and Edgington quaclrangles has been obtained chiefly from eight deep well 
borings. a snmmai-y of the records oE which is given below. As these 
records have been yre-viously publishetll, some of the detail.; of the logs 
are here omitted. 
---- 

IT'dden, J. ,%,. Deep well lm . ings  in I l l inois .  I l l . -State  Geol. Strr\c\- Bull. 2 4 .  1!11 I- 
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FIG 15.-Generalized columnar section of the 
r i cks  exposed and explored by deep bormgs 

in the ~ i l a n '  and  Edgington quadrangles. 
(Scale, 1 inch=400 fee t . )  



STRATIGRAPHY 

RECORDS O F  DEEP WELLS 

The succession of strata penetrated in the well put down by the Modern 
Woodnien in Rock Island is as follows. The altitude of the curb is about 
565 feet above mean sea level. 

L o g  of  the i l I o d c m  Woodmcl l ' s  wel l  near Seve?zfcr~l t lz  S t ree t  and T h i r d  Avenzlc 
i n  R o c k  Islatzd 

Thickness Total depth 
Description of strata F e e t  Fee t  

Devonian and Silurian systems, undifferentiated- 
Limestone, samples not studied . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 160 

Silurian system- 
Niagaran limestone- 

Dolomite, yellowisli a t  the top, white in middle and lower 
parts, cherty near the base; molds of crinoid stems near 
the niddle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 460 

Ordovician system- 
Maquolteta shale - 

Shale, fossiliferous in upper half, containing layers of dolo- 
mite a t  different levels, the lower 40 feet bituminous.. . . . . .  170 630 

Galena dolomite- 
Dolomite, coarse texture in some parts, with some chert. . . . . .  250 880 

Platteville limestone- 
Limestone, non-inagnesian, gray. .  . . . . . . . . . . . . . . . . . . . . . . . . . .  85 965 
Shale, green, and some sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 1000 

St. Peter sandstone- 
Sand, quartz, in white, rounded grains. .  . . . . . . . . . . . . . . . . . . . .  115 ? 1115 ? 
Shale, green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1123 

The deepest drilling made in the quadrangles was the well put down 
by the Tri-City Railway Company, in Prospect Park, in Moline. The rec- 
ord below 1,161 feet was furnished by J. G. I-Iuntoon. The elevation of 
the top of the well is 611 feet above the sea. 

L o g  of the  Tvi-City  Ra i lway  Comf ia~zyJs  web1 i n  Prospect  P a r k ,  M o l i ~ ~ e ,  
?zea?* the  cen ter  o f  the  east line o f  sec. 8, T.17 N., R. 1 W. 

Thickness Total depth 
Description of strata Fee t  Fee t  

Quaternary and Pennsylvanian, undifferentiated- 
Boulder clay above, and shale and sandstone of Pennsylva- 

nian age below . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 71 
Devonian systern- 

Middle Devonian series- 
Wapsipinicon and Cedar Valley linlestones- 

Limestone, mostly compact, gray, or white, nonmagnesian.. 59 130 
Silurian system- 

Niagaran series- 
Dolomite, straw-colored to  grayish-white, and white, in places 

porous, and containing pockets of clay and some chert in the 
lower part . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356 486 
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Log of the Tyi-City  Rai lway  Compan~l 's  well  i ~ z  P ~ o s p e c t  Park,  M o l i u ~ ,  
yzear the cettfer of the cast line of sec. 8, T .  17 X., R. 1 T.77.-Conclztded 

Thickness Depth 
Feef  Fee t  

Ordovician system- 
Cincinnatian series 

Macpoketa shale 
Shale, gray and dark gray, containing fragments of br-ach- 

iopods above, and l~ituminous material in the lower par t . .  235 72h 
Blohawkian series- 

Platte-\lille and Galena limestones- 
Dolomite, gray and yellowish-gray, with some chert in 

lower part . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 92 t 
Limestone, yellowish-gray and bluish-gray, fissile, with a 

little chert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130 105 1 
Clay, greenish-gray, with rounded grains of sand. .  . . . . . . . .  40 109 1 

St. Peter sandstone- 
Sandstone, in clean rounded quartz grains. .  10 113 1 I .  . . . . . . . . . . . . . .  
Clay or shale, greenish-gray, pyritiferous.. . . . . . . . . . . . . . . .  30 116 1 

Canadian series- 
Prairie du Chien limestone- 

Limestone (Shakopeej . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419 1580 
Sandstone, hard and soft (Yew Richmond). . . . . . . . . . . . . . .  60 1640 
Limestone, hard and soft .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265 1915 
T,irnestone and shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 1925 
Sandstone, hard and soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 1955 
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 1980 

Cambrian system- 
9"tscla1n') series- 

Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110 2090 
Shale, sandy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 2150 
Limestone and shale, with salt water . .  50 2200 . . . . . . . . . . . . . . . . . . . .  
Shale, sandy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 2265 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103 2368 

A driller's record of the strata penetrated in the deep well in the town 
of XIilan is given below. The elevation of the curb above sea level is 566 

Log of the i%!ila/z ci ty  zrlell, locatcd on  the south l w f k  of Rock River 
Thickness Total depth 

Description of strata Feet  Feet  
Quaternary system- 

Pleistocene and Recent series- 
Alluviutn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 7 

Devonian system- 
Middle Devonian- 

Wapsipinicon and Cedar Valley limestones- 
Limestone, white (estimated) . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 65 

Silurian system- 
Niagaran series- 

Limestone, white ............................... .. 325 390 ..... 
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L o g  of t h e  J l i l c l r ~  c i ty  ~ ~ 1 1 ,  locntcd 012 :he S o z ~ t l ~  b m l ~  of Rock X i v e ~ - C o n c l m i r d .  

Thickness 
Feet 

Orcloyician systern- 
Cincinnatian series- 

?rlaquoketa shale- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray 160 

* - . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, with streaks of limestone. 33 

3Iohawkiat1 series- 
Galena limestone- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?,itnestone, b r o w l  95 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone, white 110 

Platteville limestone- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone, brownish 90 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale 30 
St.  Peter sandstone-- 

. . . . . . . . . . . . . . . . . . . . . . . .  Sand, quartz, in rounded gra ins . .  90 
?.irnestone, sandy, or calcareous sandstone. .  . . . . . . . . . . . .  10 

. . . . . . . . . . . . . . . . . .  Sand and limestone, with some shale . .  33 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone. hard and sharp 20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Marl, red 10 
Canadian serics- 

Prairie du Chien lin~estone- 
Limestone, white (Shakopec dolomite). . . . . . . . . . . . . . . . . . .  32 

Depth 
Fcpf 

X log of the 3litchell and Lynde well in Rock Island, was lurnisl~ecl 
by J.  I-T. Southwell as fnllows. The elevation of the curb was 558 feet 
ahove sea level. 

L o g  of tlqc Mi t che l l  a11d S y d e  ~ ~ 1 1 ,  1ocrrtc.d bet7aer;t Bnst wid PVest 
S r v r ~ t e e n f h  S f ~ e c f s .  v o r t h  of S e c o d  Azv~ l r~c ,  Rock Islattd 

Thickness Total  depth 
Description of strata Fcet Feet 

D c ~ o n i a n  system- 
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 60 

Silurian system- 
Limestone (Xiagarall) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  276 336 

Ordo\-ician system- 
Shale (Maqnoketa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180 ? 5 16 
I,imestone (Galena) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,353 ? 869 
T,iinestone (Plattevillc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 959 
Sandstone (St. Peter)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186 1145 
Limestone (Prairie du Chien) . . . . . . . . . . . . . . . . . . . . . . . . . . .  311 1956 

Cambrian system- 
Sandstone, compact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 1986 
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 202 1 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130 2151 
Limestone, shalq- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 2226 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97 2323 
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There is given below a record of the strata penetrated in a well drilled 
by the Rock Island Brewing Company in Rock Island. The elevation of 
the curb is 654 feet above sea level. 

L o g  of the Rock Island B~~ewi~zg CompawyJs w ~ l d ,  o ~ t  Elm Street, near 
Ni-tzflz Avenue, iw Rock Island 

Thickness Total depth 
Description of strata Feet Feet 

Quaternary and Pennsylvanian systems- 
Undifferentiated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 100 

Devonian system- 
Middle Devonian series- 

Wapsipinicon and Cedar Valley limestones- 
. . . .  Limestone, gray, with some shale in the lower 20 feet . .  50 

Silurian system- 
Niagaran series 

Dolomite, yellowisl~-hrown, with cavities filled with sandy 
shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375 535 

Ordovician systern- 
Ci~lcinnatian series- 

Maquoketa shale- 
Shale, bluish gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205 730 

Mohawkian series- 
Galena and Platteville limestones- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone 330 1060 
Shale, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 1085 

St. Peter sandstone- 
Sandstone, with some shale below.. . . . . . . . . . . . . . . . . . . . . . .  204 1289 

Canadian series- 
Prairie du Chien limestone- 

Limestone, with some caving shale and rotten lin~estone 
(Shakopee dolomite) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  315 1604 

Cambrian system- 
"Potsdam" series- 

Not described . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346 1950 
Sandstone of various colors . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207 2157 

THE GEKERALTZED SECTION 

From a study of the well records above described, supplemented by 
data from some other wells in this vicinity, the general character and thick- 
ness of the underlying roclis penetrated in deep drillings, but nowhere ex- 
posed in the quadrangles, are known with a fair degree of accuracy. 

I n  the Mitchell and Lynde well a change from dolomite to compact 
sandstone was reported at a depth of 1,956 feet. A similar change at the 
base of this dolomite was noted in the well a t  the Glucose Factory in Daven- 
port, a short distance north of the Milan quadrangle. The 347 feet of rock 
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penetrated below the depth of 1,956 feet in the NIitcliell and Lynde boring 
consisted of compact sandstone, 30 feet; liniestone, 35 feet; sandstone, 130 
feet; shaly limestone and shale, 75 feet; sandstone, 97 feet. I n  the well 
at the Glucose Factory in Davenport, the corresponding strata as far as 
explored were reported as follows : shale, 40 feet; sandy limestone, 20 feet; 
sandy rock, 160 feet; shale, 50 feet. Some of the sand in this part of 
the boring is said to be red. I n  the record of the Rock Island Brewing 
Company's well, on Elm Street, the strata penetrated below 1,950 feet were 
said to consist of "sand rock of various colors." In  the log of the Tri- 
City Railway well in Prospect Park, in Moline, the strata beneath the Or- 
dovician dolomites are described as follows: sand rock, 110 feet; sandy 
shale, 60 feet; linlestone and shale with salt water, 50 feet; sandy shale, 
65 feet ; sand rock, 3 feet. 

PR.\IRIE nu CHIEN LIMESTONE 

The reported thickness of the Prairie du Chien liniestone in the JiIitchell 
and Lynde well is 811 feet. I n  the Paper Mill well in Moline 487 feet of 
this formation was penetrated, and 122 feet of sandstone is reported as 
occurring between 315 to 437 feet below the St. Peter sandstone. From 
samples of rock drillings from the City Park well in Davenport, which 
explored the upper 600 feet of this formation, some of the rock is known 
to consist of dolomite with more or less sand, and it also contains some 
green shale and some glauconite. The sandstone reported in the record of 
the Paper Mill well, between the depths 1,456 and 1,587 feet, is probably 
equivalent to the New Richnioncl sandstone member of the Prairie du Chien 
limestone. 

ST. PETER SANDSTONE 

The St. Peter sandstone is an important source of artesian water in 
northern Illinois and eastern Iowa, and it has been penetrated by almost 
all of the deep water wells in this region. In  the most of the records of 
deep wells in the cpacll-angles a bed of shale is reported immediately above 
ancl another below the main bed of St. Peter sandstone. The normal sand- 
stone is composed of well-rounded grains of clear quartz, remarkably free 
from impurities of any kind. The thickness of this forniatioil recorded in 
the various logs of deep wells in the quadrangles ranges from 50 to 186 
feet, the average being nearly 100 feet. The shaly material in the basal part 
of the formation is quite variable. In  the Prospect Park well it is a green 
shale; in the Paper Mill well it is reported as a red marl;  and in the log 
of the Milan city well it was described as "sand and limestone with shale 
and crevices," and some hard sharp sandstone resting on ten feet of red 
marl. The average thickness of these variable, basal, beds of the St. Peter 
formation, as given in the variot~s records, is 37 feet. 
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The shale reported immediately above the St. Peter sandstone is green- 
ish and probably belongs to the basal Platteville. In  the Paper Mill well 
from which the greatest thickness of this part of the section was reported, 
it was said to be sandy, ancl contained streaks of sandstone. Elsewhere it 
has been found to contain rounded grains of sand and some white chert 
with a peculiar reticulated structure. I t  usually contains marcasite, and 
sonie dark and more indurated shale. In six borings in or near the qua- 
drangles the average thickness of this shale horizon was about 40 feet. 

PLATTEVILLE LIMESTONE 

The rock overlying the shale above the St. Peter sandstone is a gray, 
lion-niagnesian limestone, highly fissile in the direction of its bedding planes. 
Some of the layet-s contain chert, ancl imbedded quartz sand grains of 
vai-iable color. Fragments of bryozoa and other fossils have been noted 
in sonie of the drillings of the Platteville. Drillel-s t~sually have not re- 
ported this f ormation separately f 1-0111 the overlying Galena, but its meas- 
ured thickness in four wells averaged nearly 100 feet, and ranged from 85 
to 130 feet. 

GALENA DOLOMITE 

The Galena formation is usually a cloloniite, the upper 50 feet o i  which 
is compact and liglit gray, below which tlie coloi- changes to yellowish gray 
and the texture becomes more porous. 'The lower, yellonrisli rock in places 
contains some chert ancl quartz sand grains of various colors. At  a level 
about 100 feet below the top of the fortnation, structures resembling spl~e- 
rules of oolite have been distinguished in some of the drillings. The poi-011s 
portion of the Galena clolomite usually ftzrnislies an abundant supply of 
water, but it is nearly always more liighly cliargcd with hydrogen sulpl~icle 
gas than the water from any other deep water-bearing liorizon in this region. 
In  four wells where it lias been separately measured, the thickness of the 
Galena rangecl from 200 to 353 feet, with an average of 260 feet. In  two 
wells where the Galena and the Platteville have not been separately meas- 
t~recl, the average conlbinecl thickness was 395 feet. The average thickness 
o i  tlie Galena dolomite reported in all of the deep n d l s  in and near the 
cities of Rock Island, Moline, and Davenport is about 262 feet. 

The lithologic characters of the hIaquoketa shale are quite constant in 
the different wells in this immecliate region, and certain features of lithology 
and texture are characteristic of certain horizons within the formation The 
upperinost 120 to 150 feet of the forn~ation consists of liglit greenish-gray 
shale, with little calcareous material, except in places near the top where 
fragments of calcareous shells are conirnon, ancl saiicl is also present. A 
short distance below the iiiidclle of the formation the shale becomes gray 
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arid more calcareous. At this horizon crinoid segments, bryozoa, and other 
fossils are usually present in greater or less numbers. Marcasite is most 
abundant in a zone extending f roni the base of this fossiliferous horizon 
down to within 20 feet of the base of the formation. The lower 20 to 50 
feet of the Maquoketa consists of dask, in places almost black, bituminous 
shale, which contains a considerable amount of conibustible matter. I t  also 
contains sonie peculiar n~icroscopic, brownish-yellow flakes which have an  
irregular outline and uneven surface, and sonie minute irregular agglonier- 
ations of esti-emely sillall particles suggestive of flocculation in the foi-ma- 
tion of these sediments. These agglomerations occur sparingly throughout 
the thickness of the filaquoketa, but are most abundant in the dark shale 
near the base where they appear to be composecl of a greater number of 
particles than in the gray ancl green shale .at higher levels. Layers of dask 
and gray doloniite in places occur at various levels in the fosniation. The 
rneasurecl thickness of the nlacluolteta in seven wells in the quadrangles 
ranges from 170 to 235 feet, the aver-age being 204 feet. 

hTIAGllRhN LIMESTONE 

The Silurian strata in this region are doloniitic, and are of Niagaran 
age. upper third of the forn~ation is a porous, and mostly coarsely 
crystalline dolomite which corresponds to the phase to which the name Le- 
chire liniestone has been applied by the Iowa geo1ogists.l This phase of 
the Niagaran doloii~ite outcrops on both sides of Mississippi River a short 
distance above the town of Hanipton, about 12 miles nortlieast of tlie nlilan 
cpadrangle. The rock contains molds of brachiopods ancl crinoid stems, and 
is yellow whei-e exposed, altl~ough the cuttings obtained from wells are more 
often white and granular. The lower half of the Niagaran limestone is of 
finer testuse, soii~ewhat softer, and less porous than the upper part, and 
shows dark strealts and blotches due to oxide of manganese. In  sonie wells 
very hard dolomite has been penetrated near the middle part of tlie Niag- 
a r m .  A thickness of forty feet or less in the basal part of the Silurian 
lin~estone contains several layers of chert 01- flint. 

The upper half of the fornlation is water-bearing and is the source 
from which many deep fami wells in the surrouncling country obtain their 
supply of water. The Niagaran limestone has niany solution caverns, niost 
of which are filled with sand ancl green clay. Seven measurements of the 
thickness of the Niagaran limestone in the well records of these quaclrangles 
range from 276 to 375 feet, the average being 330 feet. This variation in 
thickness is thought to be mostly due to an erosional unconformity between 
the Niagaran and the overlying Devonian limestone. 

1Nort011, W. H., Geology of Scott County, Ann. Rept. Iowa  Geol. Survey, vol. IS, 
p. 4 2 3 .  3898.  
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ROCKS EXPOSED IN OR NEAR THE EDGINGTON AND 
MILAN QUADRANGLES 

WAPSIPINICON AND CEDAR VALLEY LIMESTONES 

The Devonian rocks in the Milan and Edgington quadrangles are about 
140 feet thick, and consist n~ostly of limestone, with some shale and some 
dolomite. These should all be regarded as of upper Devonian age, and 
represent the Wapsipinicon and Cedar T'alley stages. They outcrop only 

FIG. 16.-Thin-bedded limestone just below the  horizon of t he  Acel-vu7al-iu dnv idsoni  
coral-reef horizon. The sl ightly overhanging layer in  t he  upper right-hand 
side of t he  ledge is  t he  coral reef rock. Exposure on Rlill Creek near  Milan. 

in and near the valleys of Mississippi and Rock rivers in this region, but 
probably underlie the entire extent of the quadrangles. The general sec- 
tion of Devonian strata exposed near and witlzin the limits of the quad- 
rangles is given below : 

Generalized section of the Devonian  lirriestorze in arid $1 car the 
Milan a)z d E d g i ~ z g t o n  q z ~ a d ~ a ~ z g l e s  

Thickness 
Feel 

10. Dolomite, yellowish-gray to brown. compact, in layers to 2 feet thick, 
alternating with thinner layers of clayey shale, containing many S t r o m -  
ntoporoids, Zaphretztis sp., S t ~ o p l z e o d o ~ t t a  cf. coucn-da, Spiri fcr io.ruelzsis, 
S. subvaricosa, and A t r y p a  ret iczt ln~is;  exposed along several of the 
creeks within a few miles both east and west of Anclalusia.. . . . . . . . . . . . 20 
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Generalized sec t io~ j  o f  the  Devonian  liwwstone i~z and lzear the  iWilan 
and E d g i n g t o n  qzbadrangles-Coltti~zzted~ 

Thickness 
F e r t  

9. Limestone, thin bedded, gray, with partings of shale; containing Stronza- 
toporoids, Stsoplzeodonta dcmissa,  Schizophoria i o w e m i s ,  A t h y r i s  fzd- 
tonensis, A trypa ret iczt la~is  (large shells), G o ~ n p h o c e r a s  cf. n j a x ,  and 
other fossils; exposed near the mouths of a few of the streams within 
1% miles east and west of Andalusia, and in the vicinity of Buffalo, on 
the north side of the river. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8, Dolomite, yellowish-gray, in layers 12 inches or less thick; containing 
Cys fod ic tya  Iza~niltonensis, Stroplzeodonta dcnzissa, A t h y r i s  fztltolzewis, 
S j i ~ i f  e r  aspev, Spkif eFp euvyteincs, Spi.iif e r  s.ubvaricosus, Cyrt ina lza~?zil- 

. . . . . . . . .  f o n e m i s ,  A tvypa  reticularis (small shells), and other fossils. 
7. Limestone; the upper 1% feet is a coral reef (fig. 161, containing a pro- 

fusion of corals, and other fossils, of which Acervularia davidsoni ,  A. 
prof  zmda, C_z'stiplz~~llunz cf. n7nericanum5 Favosi tcs  placmta,  A lveolitcs 
goldfussi ,  Cladopora sp., and A t r y p a  reticularis are common. At  the 
base is an organic sand or breccia which in places projects by inter- 
secting vertical plates into the underlying layer. This bed is exposed 
in the bank of the river below Andalusia. On account of its resistance 
to weathering it forms small rapids in a number of the small creeks 
on the north side of the river below Linwood, and forms the cappi~ig 
of the Devonian outcrops above Buffalo, and in the right bank of Mill 
Creek near the center of sec. 25, T. 17 N., R. 2 W., where it is the 
highest layer of Devonian limestone exposed.. . . . . . . . . . . . . . . . . . . . . . . .  

6. Limestone, impure, bluish-gray, crinoidal, thin-bedded, weathering yel- 
low; containing the fossils Cladopora iowensis ,  Str iatopora rzigosa, 
IPlegistocrinus latus, Stroplzeodo?zta demissa,  Lep tos f roph ia  pmpln~za ,  
Clzonetcs scitulus, S p i r i f e r  aspel*, S p i r i f e r  euryteines,  Sp i r i f e r  ioraetzsis, 
S p i r i f e r  subvaricoszcs, Cyr t i~za  unzbonata, and Dinich thys  pustulo- 
sus ;  exposed at most of the localities where the overlying coral reef 
outcrops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. Limestone, blue, argillaceous, fine grained, with oblique fracture, weather- 
ing more rapidly than the overlying or  underlying strata;  containing 
Spirophy ton  sp., S t r e p t e l n s ~ n a ~  rec tum,  Sttpopheodonta denzissa, Lepto-  
s t ro jh ia  perplana, Clzowetrs sci fulus ,  Sp i r i f c r  iowensis ,  S p i r i f e r  sub- 
varicosus, Cyrt ina wnbonatn ,  A t r y p a  re f i c~ t lar i s ,  A t r y p a  aspera var. 
hys t r ix ,  and other fossils. This limestone is exposed in the abandoned 
quarry near the corner of Fifth Avenue and Thirty-fifth Street in Rock 
Island; i t  forms the beach of the river front in Butialo, and outcrops 
in the quarries near Linwood and Buffalo, and in the banks of nearly 
all of the creeks north of Mississippi River, and it is the most con- 
spicuous part of the Devonian section along Mill Creek, in sec. 25, 
T . 1 7 N . , R . 2 W .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4. Limestone, fine grained, rather thin bedded, the layers separated by part- 
ings of greenish shale; containing the fossils Acervzilaria davidsoni ,  H e l -  
ioplzyllum hnlli, Cyst iplzyl lu~~z a~?wricanunz, C. su lcn fum,  Fazlosites al- 
penensis, Sc l z i .~op lzo~ia  io ' i~wtsis ,  Pentamerel la dubia, P~*oductel la  srtb- 



ulilfo, Spir i f  el- trsjo-, 5. bii~zcsialis, C ~ ~ r l i i z a  z t l l ~ b o l t a f ~ ~ ,  and many other 
fossils. This is the upper rock formerly quarried in Rock Island, Scars, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  and on Mill Creek 
3. Limestone, hard, gray, in indistinct layers 1/13 to 2 feet thick; containing 

Ast~eospougic l  h n ~ ~ ~ i l t n ~ ~ ~ ~ ! . r i s .  S t ro~~r t r foporo i t i s .  Hel iopIzgl lu~~z halli, Cho- 
~loj l ty l lz~l i t  11l(7gil ific11111, D i p l o p 1 ~ y ~ I ~ ~ 1 1 1  cf. orchiuci, P l ~ ~ i l l i ~ s a ~ f r c ~ u  billiugsi, 
Cystijhy111i11~ s u l c n t ~ ~ i i l ,  F m o s i f c s  alpell eizsis, S j i ~ i f w  s z l i l l ~ ~ ~ d i f  e m s .  
1'lltrcop.s I - i r ~ l r r ,  and Diil ichf /z js  pz~sfztloszis. This limestone outcrops near 
the railroad bridge across Mill Creek, and near the wagon bridges 
across Rock River;  it is the main horizon formerly worked in the old 
quarries in Rock Island, and near Milan, and in the west part of Daven- 
port, and it is exposed in several places in tlie north bank of the Mis- 
sissippi as far west as Linwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FIG. 1 i.-Photograph showing tlie c l ~ a i ' a t t e ~  of the brecciated limestone in the 
lsasnl part  of the Devonian. near  Rock Island, Illinois. 

(No. 2 of the  genera!izt.rl sect ion of t h e  Devonian l imestone.)  

2. Limestone, white to dark gray, fine grained, with few fossils; in layers l/z 
to 3% feet thick. in places finely lamiilated, and showing dome-like 
convexities from % to 1 foot in diameter; usually much fractured and 
brecciated into il-agments from 1 inch to 2 feet in diameter; worked in 
the Cady quarry in East Moline, and exposed in the south bank of 
the Mississippi in the city of Rock Island, and in the quarries around 
Oakdalc on the north side of the river, a i d  on I-Iorsc, Suburban, Sylvan, 
and Rock ( Go\-crnment) islands. I t  forms the main bed rock 
in the Rock River valley between Milan and Sears, and is exposed in 
the bed of Mill Creek near the Railroad Bridge in sec. 25, T. 17 N., 
R. 2 M'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 



DEVONIAN SYSTEM 

Gctz~.vulized s e c f i o ~ ~  o f  f h r  D ~ x ~ o n i a t t  l i ~ ~ ~ e s t o l z e  iiz aild 11 rnr  the n/Iilnit 
and E d g i u g t o u  q z ~ n d r a t ~ g l e s - C o ~ z c l ~ ~ d e d .  

Thicknew 
F c c ~ ~  

1. Lin~estonc, white to yellowish gray, fine grained, not brerciated, in ir- 
regular layers some of which are porous and more or less bituminous; 
containing spherical concretions of chalcedonic quartz and numerous 
shells of S p i r i f e ~ .  subzilllbottus. One of the laycrs, 1 to 2 feet thick, is 
crowdcd with shells of Sp i r i f r l -  sztbuitzbo~lzts. This basal Devonian lime- 
stone is exposed on the east side of Campbells Island, about 4 miles 
northeast of the Milan quadrangle, and on the Tllinois side of the river 
opposite this locality, and was partly explored in deepening the Sylvan 
channel above the Moliile bridge near the east end of Rock Island 
iGovernment Island). Exposed 9 feet, estimated thickness.. . . . . . . . . . . 20 

In  the south part of the JTilan and in the Edgington cpadrangles, sev- 
eral borings have pasecl thro~~glz the Penilsylvanian socks, and entered the 
Devonian limestone at depths varying usually from 150 to 250 feet ; but 
in a few of the wells in the south part of the l\lilan c~uaclrangle the depth 
to the top of the Devonian exceeds 300 feet. The greater depth to the 
limestone in this part o f  the area suggests that it may here be overlain by 
a re~ilizailt of the Sweetlailtl Creek (Upper Devonian) shale, as it is in 
places in the north part of the Edgingtoii cjuadrangle in Muscatine County, 
Iowa, a i d  in Sclzuyler County and elsewhei-e in Illinois ; hut this shale is 
not exposed in the Tllinois portion of the quadi-angles. 

Thc Devonian limestone above tlesci-ibed falls readily into three easily 
distingtrishable horizons, as follows : 

Upper horizon : 
Dolon~ites and litnestones, in places shaly, including numbers 8. 9, and 10 of 
the preceding general section. 

Middle horizon : 
Limestones, mostly shaly, including numbers 3, 4, 5, 6, and 7 of the preceding 
general section. 

Lower horizon : 
Limestone, mostly brecciated except in basal part, with few fossils, incl~lding 
numbers 1 and 2 of the preceding general section. 

During the time of deposition of these limestones there seem to have 
occurred sevei-a1 changes in the sedimentary proccss. The low~ei- group of 
limestones is mainly composed of a calcai-eous slime which may have ac- 
cumulated rather rapidly. The miclcile group of shaly limestones (fig. 18) 
contains fossils wl~ich in places in the lower half are worn and more or 
less etched, and may represent levels of coi-rasion by submarine currents. 
The upper part of this group consists of crinoidal liinestone deposited in 
quiet waters whel-e even the tlelicate arms and calyx portions of large crinoicls 
could be occasionally imbedded, and thus become preserved. These quiet 
conditions of crinoid growth were followed I-athei- abruptly by widespread 
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coral growth in such il~ui~bers that the accuni~dation of their hard parts 
formed a coral reef (fig. 16) over all of this region, constituting the basal 
nieniber of the upper group. The thickness of the Devonian is different 
in different parts of the quatlrangles, partly on account of the erosional 
uncomformity both above and below it, and partly as a result of the gen- 
eral dip toward the southwest of about 6 feet to the mile. West of Oak- 
dale the southwestward clip is more than 12 feet per mile. The axrerage 
slope of the upper surface of the Devonian is about 9 feet to the mile in 
a nearly southward direction. This difference in the direction of slope of 
the old erosion plane, and of the dip, indicates that the limestone is thickest 
in the southwest part of the area, and thins toward the northeast. 

FIG. 15.-Shaly limestone in the mlddle part  of the Devonian section, 
along Mill Creek, near Milan, Illinois. 

(No. 5 of t h e  general ized sect ion of t h e  Devonian limestone.) 

In  the country east of the junction of the Rlississippi and Rock rivers, 
tht. pre-Pennsylvanian erosion of the Devonian removed all of the upper 
group and most of the inicldle one, while west of this junction probably all 
of the middle group, and nearly all of the upper one is usually present. 

SWEETLAND CREEK SHALE 

The Sweetland Creek shale (fig. 19) is brown to black in color, and 
contains numerous spores of a fern-like plant called Spormgites huroncnse. 
This shale is well exposed in the bed ancl banks of Sweetland Creek, in 
secs. 22 and 27, T.  77 N., R. 1 W., and in a few other places north of Mis- 
sissippi River in the Edgington quadrangle. A brown shale ranging from 
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a few feet to thirty feet thick was reported inimediately above the Devon- 
ian limestone in the driller's logs of a number of coal-test borings in 
Buffalo Prairie Township. This shale is thought to represent the Upper 

FIG. 19.-Sweetland Creek shale, along Sweetland Creek in the 
northwest quarter of the Edgington quadrangle. 

Devonian (Sweetland Creek) shale which is known to be present at  this 
horizon in many places farther east and south in Illinois. 

i l I r s s ~ s s r ~ ~ r a n .  SYSTEM 
Strata of Mississippian age appear to be entirely absent from this im- 

mediate region, although chert masses are in places found in the basal con- 
glomerate of the Pottsville that contain casts of Mississippian fossils which 
indicate that the lower Mississippian strata had originally been deposited 
over the entire quadrangles and possibly mucli farther north, but they were 
removed by erosion prior to the deposition of the Pottsville sediments. 

PENNSYLVANIAN SYSTEM 
The Pennsylvanian system is represented in t!~e Edgington and hlilan 

quadrangles by rocks of Potts~-ille and McLeansboro age and some Carbon- 
dale strata are also thought to he present. 



The strata of Pennsylvanian age in the JLilan and Edgington quadran- 
gles are known from numerous outcrops, and also by means of test bor- 
ings. Their character is shown in the genei-alizecl c o l ~ ~ n ~ n a r  section in fig- 
ure 1.7, and on the follo~ving pages by means of sections and descriptions of 
outcrops. 

The greatest h o l m  thicliness of the Pennsylvanian socks in the Milan 
and Edgington quaclrangles is in the SIV. cor. SIV. f.iL SE. I,$ sec. 27, Ruf- 

FIG. 29.-Contact of the Devonian limestone and  the basal Pottsville conglomerate. 
nea r  Andalusia, Illinois. 

falo Prairie Township, where a depth of 231 feet of these roclts was re- 
ported in a test boring. In  the south part of the Milan quaclsangle, where 
the greatest thickness might be expected on account of the southeastward 
dip of the Pennsylvanian rock5 and the south~vard inclination o i  the tlpper 
surface of the Devonian, the thickness of the Pentisylvanian rocks is not 
h o l m  to esceed 150 feet. 

In  the north third of the JTilan quadrangle the thickness of the Penn- 
sylvanian roclts ranges from a few feet, where present at  all, to about 100 
feet, probably averaging about 50 feet. In the miclclle third of this quad- 



rangle the average thickness is probably near 100 feet, and in the south 
third, the average thickness is perhaps 150 feet. In  the west half of the 
Milan quadrangle the average thickness of tlie l'ennsylvanian rocks is prob- 

T~'Tc+. 2 1  -Old cayerns  in tlle Devonian l i m e ~ t o n e ,  t he  Pottsville filling of  m-hic11 
has been removed by t h e  river.  

ably 50 feet greater than in the east half. In  the Edging-ton quadrangle the 
average thickness of these strata in twentj--one ~neasut-etl records is 170% 
feet. 

1)ESCRIPTIOS O F  OUTCROPS, 
I'OT'TSVJI ,I.E l~OIIMLITION 

The Pottsville formation includes all of the rocks froni the base of 
the l'cnnsyl\~anian system up to the base of the Musphpsl~oro or No. 2 coal 
lxcl, ant1 is tl~ouglit to about correspond in age to the Pottsville (loivest 
Pennsyl\lanian) fol-mation of the Aypalncl-rian region. Stratigi-aphicall~~ it 
is tlie lo\\-est I'e-tinsylvanian forilxttion in the quadrangles, over the whole of 
which it p-obahlj- ut-rcleslies the snrficial cleposits except in liniited areas near 
the lasger stream5 in the north and east parts where in place< it has been 
removed by erosion, leaving the Devonian limestone imnlecliately beneath the 
Pleistocene matel-ids. 

In  the A4ilan and Edgington cluaclrangles the Pottsville formation con- 
sists of variable and mostly discontinuous beds of sandstone, shale, con- 
glomerate, coal, and thin limestorie which were deposited on the shorewarcl 
part of an aclvancitig sea, producing an overlapping succession of more or 
less lenticular strata. The advance of this sea was probably interrupted at  
different times so that minor unconfos~nities which are difficult to distin- 
guish in this region probably occur at different lex-els. O n  account of this 
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variable and lenticular character of the strata it has not been possible to 
identify any easily recognized stratigraphic units in tlie Pottsville which 
persist over all of the quadrangles. 

The basal layers of the Pottsville formation in some places consist of 
conglonlerate (fig. 20), in others of shale (fig. 22),  and in still others of 

FIG. 22.-Unconformable czntact  of t hc  Dcvonian limestone and  Pottsvil le shale, near  
the  south l ine of t he  NW. +k see. 1 3  T. 1 7  N R. 2 Mr. A 4-inch layer of 

limonite follows the  upper eroderi'surface gf the  Devonian. The  two  
l ight  hummocks a r e  elevations of t h e  Devonian, covered by the  

limonite layer. Photograph by David White.  

sandstone (fig. 23). The contact o£  tlie Devonian and Pottsville sediments 
is well exposed near the top of the face of an abandonecl stone quarry in 
the city of Rock Islancl, about 200 feet south of Fifth Avenue, west of 
Thirty-fifth Street. The upper part of the Devonian at this place con- 
sists of yellowish-brown, rather thin-bedded limestone, having the upper 
surface strongly iron-stained. This limestone is overlain by a thickness of 
a few feet of brown or red, sandy conglonlerate composed of coarse sand, 
and pebbles mostly 1 to 2 inches in diameter, with a few bo~tlders ranging 
up to 12 inches. All of tlie pebbles and boulders are of flint or chert. At 
this place the conglomerate extends down into, and fills, a small cavern in 
tlie underlying Devonian limestone. Some of the chert boulders in the 
conglomerate contain imperfect casts of fossils aniong which the following 
have been identified by Ulricli : 
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Fossils f r o ~ n  chef-t bouldem in the basal Pottsville co1zg1ome1~ate.l 

Orthothetes, near an unnamed Waverly and Keokuk species. 
Spirifer keokuk or S. leidyi; cast of pedicle valve. 
P m d z ~ t u s  sp., may be either P. levicostatus White from the Burlington limestone, 

or P. te~zuicostatus Hall, from the St. Louis limestone. 
Bellerophon-like shell, undeterminate cast. 
Rhombopo?.~ sp., resembling R. dichotowza Ulrich. 

The fossils listed above indicate that the cherts from which they came 
are of Mississippian age. Some Niagaran cherts are also present in $his 
conglomerate. 

FIG. 23.-Thin-bedded sandstone in the lower part of the 
Pottsville, formerly quarried in sec. 7 ,  

Drury Township. 

The greatest development of conglomerate noted in the basal part of 
the Pottsville was in the west hank of Mill Creek, about one-fourth mile 

l,4n' additional l is t  of fossils f rom th is  conglomerate, determined by Ulrich: 
Fcncstella binodata Condra. Fenestella gracilis Condra. Fistulipora carbo?zaria Ulrlch, 
Polgyora bassleri Condra. Meekopora prosseri Ulrich, Ste?topora heteropora Condra. 
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southwest of the center of sec. 31, T. 17 N., R. 1 W. I t  is here 12 feet 
thick, and consists of layers of conglomerate, 1 to 1y2 feet thick, inter- 
bedded with layers of sandstone. 'The pebbles range in size up to 4 inches 
in diameter and are all siliceous, ninety-eight per cent of them being chert 
and the remainder white quartz. Casts of a few brachiopod 'shells, indi- 
cating Mississippian age, were also noted in these pebbles. A similar con- 
glomerate outcrops in a ravine a short distance northeast of Doxie School, 
in sec. 30, T. 17 N., R. 1 W. Another exposure of conglomerate occurs in 
the south bank of a creek, about 200 yards west of the center of sec. 13, 
T. 17 N., R. 2 W., where the deposit consists mostly of pebbles 2 to 3 
inches in diameter, with some larger boulclers up to 8 inches, cemented to- 
gether with yellow calcite. 

In  some places the Devonian limestone is immediately overlain by 
Pottsville sandstone, with no intervening conglomerate. Such an outcrop 
occurs near the mouth of Coal Creek, in the SE.  54% sec. 29, T. 17 N., R. 
3 \V., which furnished the following section. 

Sec t ion  of strata exposed alo~zg Coal C ~ c e k  i ~ t  S C C .  29, T .  17 AT., R. 3 TV. 
Thickness 

Fee t  
Pennsylvanian (Pottsville) sandstone : 

Sandstone, yellowish gray, micaceous, thin bedded.. . . . . . . . . . . . . . . .  9 
Sandstone, in irregular layers, somewhat shaly in lower part. ...... 4 
Shale, gray and brown, sandy, in discontinuous layers of variable 

thickness ...................................................... %-2 
Devonian limestone : 

Dolomite, yellowish brown, in layers l/z to 1 foot thick, containing 
the fossils Stroplzeodo~zta denzissa, Sp i r i f e r  iozwensis, S. subvnri- 
cosa, and A t r y p a  reticularis ................................... 3+ 

The altitude of the top of the Devonian limestone at this place is about 
563 feet. This is 7 feet lower than the top of the Devonian at  the west 
end of the wagon bridge, 16 rods farther down this creek, and 9 feet lower 
than the top of the Devonian limestone in the east bank of the creek oppo- 
site the exposure a t  the bridge. About 20 rods up the creek from the place 
where the above section was made, a thickness of 8% feet of somewhat 
cherty Devonian limestone outcrops to an altitude of about 566 feet above 
sea level. Farther west an outcrop of Devonian limestone in the Edging- 
ton quadrangle occurs in the SE.  % sec. 17, Montpelier Township, on the 
Iowa side of the river, where the elevation of its surface reaches 588 feet, 
and again in the S%'. sec. 27, T. 17 N., R. 3 W,, where the altitude is 
about 580 feet. In  the town of Cable, in the southeast part of the Milan 
quadrangle, the elevation of the top of the Devonian is 549 feet. 

The basal Pottsville sandstone and shale in many places fill cavernous 
depressions and passages that extend for a considerable distance into the 
Devonian limestone (see fig. 21). The sandstone is mostly white, soft, and 
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moderately coarse grained; the grains are usually angular as a result of 
secondary crystalline enlargement. I n  some places the sand contains carbon- 
aceous material in the form of wood fragments. The sand is in some 
localities interlaminated with shale which may be green and unctuous, or 
black from carbonaceous material. Pottsville deposits occurring in a cavern 
in the Devonian limestone in an old quarry north of Fifth Avenue, near 
Twenty-eighth Street, in Rock Island, showed rill marks of the kind once 
described as fossil fern leaves, and called Dendroplzyczcs. In  the south bank 
of Mississippi River between Forty-second and Forty-fourth streets in 
Rock Island, the Pottsville sandstone is exposed in contact with the Dev- 
onian limestone, and at one place its lowermost layer contains brachiopods 
that had weathered out of the Devonian limestone, and later become im- 
bedded in the basal layer of the overlying Pottsville formation. I n  the old 
quarry near Thirty-fifth Street and Fifth Aventle, in Rock Island, a cavern 
in the Devonian more than 20 feet deep, and equally wide, is filled with 
Pottsville shale that contains impressions of Calamites, and leaves of ferns. 
The wall of the cavern is lined with a layer of impure limonite, from one 
inch to several inches thick, in the form of gossan. Such a limonite deposit 
is common at  the contact of the Devonian-Pennsylvanian unconformity in 
all of this region. On Mill Creek in sec. 31, T.  17 N., R. 1 W., it is al- 
most everywhere present at this contact, its thickness varying from 6 inches 
to 2 feet. I t  is also exposed in the bottom of a creek near the south line 
of the NW. 1/4 sec. 13, T.  17 N., R. 2 W., where it covers small, dome-like 
elevations of the Devonian rock surface (fig. 22). 

In  one place in a mine in the northeast corner of sec. 20. T. 77 N., R. 
2 E., coal rests directly on the Devonian limestone, and in other parts of 
the same n ine  a thin underclay separated the coal and limestone. Similar 
conditions are known in a coal mine near the center of sec. 16, of the same 
township, as shown in the following section : 

S e c t i o n  of shaf t  of coal ~rzille uenr  the center  o f  s ~ c .  16, T .  77 AT., R. 2 E. 
Thickness 

Ft. 
Clay, yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Shale, soft, light gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Shale ("miner's slate"), with septaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Underclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
Shale, light gray, and "miner's slate" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Shale, light gray, and "miner's slate". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Underclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; ............................ 2 
Limestone (Devonian) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 
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In  the shale pit formerly worked by the National Coal Company, near 
Sears, a coal bed is separated by only a few feet of shale from the Devon- 
ian limestone, as shown in the section given below: 

Sec t ion  of abandoned clay Pit of the  National  Clay  Compnizy, i n  tlzr hlztff 
of R o c k  R iver ,  near Sears .  

Thickness 
Fee t  

Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sandstone, white, friable, with impressions of Calamites  and Stigmavia 
Shale, dark, containing disintegrated septaria, and other concretions.. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray, and dark gray 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal, weathered 

Underclay, unctuous, in places red or variegated, and known in the clay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  works as "castile clay" 

Shale, dark gray, with some concretionary material in the upper part . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Underclay, white, sandy 
................................................. Shale, greenish-gray 

......................... ................... Limestone (Devonian) .. 
I n  the north bank of Rock River, at  Black Hawk's Watchtower the 

succession of strata described below is exposed in the lower part of the 
bluff : 

Secfiotz o f  stirata c x j o s e d  n t  Black N a w h ' s  LVafchtower,  cast of Scars .  
Thickness 

F m t  
Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Till, leached, not well exposed 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone, coarse 10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone, dark, soft, shaly 2 
.......................................................... Shale, dark 1 

Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Shale, dark, and underclay, with streaks of sandstone and coal, not well 

exposed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46 
Limestone (Devonian) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 f  

About three miles east of Andalusia there is exposed near the base 
of the Mississippi bluffs a thickness of 20 or more feet of sandstone, in 
layers 1 to 1% feet thick, which doubtless lies near the base of the Potts- 
ville formation. 

The sections given above, and the records of several of the coal-test 
borings in the quadrangles, show that two thin coal beds are generally pres- 
ent and in many places three or more coals occur in the Pennsylvanian rocks 
of this region. One of these coals lies 30 to 50 feet below the horizon of the 
Herrin (No. 6) coal, and another one occurs 50 to 90 feet higher than this 
lower coal. These are usually thin, but in a few places, as along Coal 
Creek west of Andalusia, in the country near Buffalo, and along a creek 
near the west side of sec. 13, T. 17 N., R. 2 W., they have been profitably 
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mined by drifts for local use. At the last-named locality the coal dips from 
both sides at  the rate of 15 feet in a distance of 100 feet, toward a trough 
or syncline which extends in a general northwest-southeast direction. West 
of Andalusia, along Coal Creek, and in the banks of the streams that 
join the Mississippi on the south, between Coal Creek and Illinois City, 
some part of the follo~ving section of lower Pennsylvanian strata is exposed 
above the basal sandstone of the Pottsville form a t' ion : 
Ge~zrrcrl sect ion of the Penmylvcr~ i ic l~~  rocks ,  exposed crlolcy Cocrl Cverk alzd other 

st~eanzs sou th  of Mississippi River, hetzewe+z Andalusia nnd Illinois City. 
Thickness 

h1cLeansboro formation- Feet 
. . . . . . . . . . . . . . . . . .  15. Sandstone, thin bedded, gray to yellow, micaceous.. 12 

14. Shale, gray, sandy, in layers 1 to 6 inches thick, with bmds  of sandstone 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  and thin clay-ironstone concretions 25 

13. Coal (locally present) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6 
12. Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
11. Limestone, concretionary, argillaceous (locally absent) . . . . . . . . . . . . . . . .  1- 4 
Carbondale f ormaiion- 
10. Coal, Herrin (Xo. 6) bed ( ? )  : locally present. .  . . . . . . . . . . . . . . . . . . . . . .  4-11 
Pottsville formation- 
9. Sandstone, thin bedded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4% 
8. Coal (locally present) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1- 1% 
7. Shale, gray to dark, with many small concretions of clay-ironstone. . . .  13 
6. Coal (locally present) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %-I?$ 
5. Sandstone, gray, micaceous, in thin layers, with a thicker layer a t  the 

top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3% 
4. Shale, gray to black, the middle part with large concretions and bands of 

dark nodular limestone the surfaces of which are covered with "cone- 
. . . . .  in-cone" structures, and in places nodules covered with pisolite. 21 

3. Sandstone, hard, quartzitic, in two layers. .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 
2. Coal, in some places . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %-2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. Shale, gray to dark 23 
In  the banks of a strean1 in the NE. sec. 36, T. 17 N., R. 4 W., 

the limestone member, number 11 in the foregoing section, is 3% feet thick, 
and contained the fossils Girty tna ventricosn, Prodzlctc~s Cora,, Prodzcctzls 
se~~ziret ic~rln tits, Spirifeq* cavne??atus, and Cowtposita argen~tea. At this place 
a bed of coal 2% feet thick underlies the limestone, being separated from it 
by 6 inches of shale. This is probably the Herrin (No. 6) coal bed with the 
typical limestone cap rock that is usually present in other parts of the quad- 
rangles and farther east, in Fulton C0unty.l 

In  a tributary that joins this creek from the east about 50 rods east 
of the esposure last ~nentioned, and in the banks of a stream still farther 
east, this limestone is 4f4 feet thick, and furnished Gil~tyina ventricosa, Pro- 
dzictits corn, Productz~s sevz i~e t icdatus ,  Spiri fer  came~a t zu ,  Spirifelp canzcr- 
atzts var. and Composita a rg~n tea .  At the former place the underlying coal is 
only about 6 inches thick, and is separated from the limestone by 3 feet of 

1Mr. FTarold E. Culrer of the State  Geological Survey has recentlj- shown the  presence 
of the Girtvincr limestone in t h i s  region. 
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shale. The upper layer of limestone at this place contains many calcite-filled 
tubes which average nearly one-fourth inch in diameter. 'These are among 
the few exposures in wliicli the Herrill Coal and the overlying limestone con- 
taining Girtyim .i~c?ztricosn can be certainly recognized, and its stratigraphic 
relations determined in the northern part of the qtladrangles. At this place 
it lies about 3.5 feet above the horizon of large concretions with cone-in-cone 
and pisolite structures, and about 75 to 83 feet above the base of the Potts- 
ville forniation, at ail altitude of about 660 feet above sea level. 

Strata equivalent to members 1 to 14, inclusive, of the foregoing sec- 
tion outcrop along a creek a short distance west of the middle of the south 
half of sec. 30, T. 17 N., R. 3 W., and along the creeks that join the river 
near the middle of the S. ?L2 sec. 25, T. 17 N., R. 4 W. Members 1 to 11, 
inclusive, can be recognized along a creek that follows near the west side 
of the S. 1/2 sec. 30, T. 17 N., R. 3 W., but the limestone is only about one 
foot thick, and the Herrin coal is not present in these outcrops. Me111- 
bers 4 and 5 of this section can be seen in outcrops along the lower course 
of the creek that joins the river in the NW. 1/1; sec. 32, T. 17 N., R. 4 W., 
and strata belonging to higher levels are exposed farther up this stream. 
In the SW. 1/4 sec. 4, T. 16 N., R. 4 W., a coal bed 20 to 26 inches thick 
has been worked by drift in a nuinber of places at an altitude of 710 to 
714 feet above sea level. The dip of the coal a t  these localities is variable, 
the strongest slope being toward the south, a t  the rate of about one foot 
in 10 feet. A slight western inclination was also present. The coal is over- 
lain by a thin-bedded santlstone or sandy shale 3 o r  4 feet thick. The dark 
shale bed containing concretionary limestone masses covered with cone-in- 
cone structure and pisolite is also exposed about a quarter of a mile above 
the mouth of the creek that joins the river in the NW. 1/4 sec. 33, T .  17 
N., R. 4 W. About 40 rods farther up this creek a coal bed, 22 inches 
thick, overlying a thin-bedded, micaceous sandstone has been worked in a 
small way at an altitude of about 582 feet. The strata in this part of the 
quadrangle are more or less undulating, dipping in different directions in 
different places, but the conspic~~ous prevailing dip in this part of the area 
is southward, with a smaller inclination toward the west. The zone of 
large concretions with cone-in-cone structure and pisolite is conspicuous in 
all of the streams where its horizon is exposed. I t  occurs a t  a level about 
35 to 50 feet above the base of the Pottsville. The altitude of this "cone- 
in-cone" and pisolitic zone along Coal Creek is about 623 feet above sea 
level, but about 534 miles farther west, in the NW. sec. 33, T. 17 N., 
R. 4 W., the elevation of this "cone-in-cone" concretionary horizon has de- 
clined to about 576 feet above. the sea. Still farther west sandstone be- 
comes more prominent in the Pennsylvanian section. Along a creek that 
crosses the middle part of sec. 1, T. 16 N., R. 5 W., the following succes- 
sion of strata is exposed : 
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Sec t ion  o f  rocks  exposed along a s t ream in sec. 1 ,  T. 76 N., R. 5 W.  
Thickness 

Fec t 
Shale, gray to blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
Shale, white (pottery clay). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-7 
Shale, dark and gray ........................ .. ... . . . . . . . . . . . . . . . . .  36 
Shale, with ironstone and nodular bands 1 to 3 inches thick, with "cone- 

in-cone" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 % 
Shale, dark .......................................................... 22 
Shale, dark and gray. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

The white shale member number 6 in the, foregoing section outcrops 
near the middle of the south half of the section. I t  was worked by Mr. 
Tyler prior to 1890 for white pottery clay which was used at that time in 
the manufacture of jugs, crocks, and jars a t  four pottery plants in and near 
Illinois City. Considerable clay was also hauled to Fairport, Iowa, where it 
was manufactured into similar wares. A similar clay that burns white occurs 
on land of A. J. Lyon, half a mile north of Illinois City, and probably 
represents the same bed as that formerly worked by Mr. Tyler. At this 
place the white shale bed lies about 35 feet above the zone of small dark 
concretions, the base of it being about 695 feet above sea level. I t  belongs 
to a level several feet above the level of the Rock Island (No. 1) coal bed 
which is usually absent along these streams south of the Mississippi, but 
possibly outcrops in the river's north bank, 3% miles northeast of this place 
at an altitude of about 658 feet, about 60 feet above the top of the Devon- 
ian limestone exposed in the bank of Pine Creek one mile farther northeast. 

The sandstone bed in the lower part of the Pottsville formation con- 
tinues to thicken farther westward, as shown by the exposures along a 
stream in the NE. sec. 2, T. 16 N., R. 5 W., where the following sec- 
tion was made : 

Section of sfmta P - U ~ ~ O S P C I  in the ATE. % sec. 2, T. 16 AT., R. 5 [V. 
Thickness 

Feet  
Coal (alt. about 674) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1%+ 

. . . . . . . . . . .  Shale, black, with large concretions, laminated in lower part . .  22 
Shale, gray to dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Shale, light and dark, partly concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Sandstone, gray to yellow, micaceous, in thick and thin layers, some of 

which are cross-bedded.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

The strata at  this place dip south and a little west a t  the rate of about 
one foot in a distance of 10 feet. The coal has been worked by drifts in 
two or three places in this vicinity for local use. 

About one mile west of the place where the last section was made the 
following succession of strata outcrop in the banks of a stream in the east 
half of sec. 3, T. 16 N., R. 5 W.: 
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Section of st rat^ exposed in the E. SCC. 3, T.  16 N., R. 5 W .  
Thickness 

Ft?pt 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (altitude about 656). 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray and dark 18 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal, locally present 1 

Limestone, concretionary, with i ron. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  % 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cone-in-cone band %. 

Shale, dark, with large concretions covered with cone-in-cone structure.. 11 
Shale, dark alternating with clay-ironstone bands in layers 1 to 4 inches 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  thick 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray, sandy 6 

Sandstone (partly concealed), with an iron-cemented conglomerate 1 foot 
or  more thick a t  the base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray and dark 25 
Coal (altitude about 563 feet).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1% 
Sandstone, in thin layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, black 3 

In  the foregoing section the coal at  the top is equivalent to the upper 
member of the preceding section, the westward dip being about 11 feet to 
the mile. This coal outcrops near the middle of section 2 a t  an altitude 
of about 665 feet. The sandstone bed, number 5 of the last section, clearly 
corresponds with the lowest member in the preceding section. 

The succession of strata exposed along a stream in the W. 1/2 of sec- 
tion 3 of this township is as follows: 

Section of sfratn exposed ~ F L  the JV. % sscc. 3, 7'. 16 AT. ,  R. 5 W .  
Thickness 

Feet 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone 15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray, sandy 21 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 1 T/2  -+ 

Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4% 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, dark 10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, light 6 

Shale, dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  954 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone 7 

......................................................... Shale, sandy 10 
Sandstone, partly concealed ........................................... 30+ 

For a distance of one and one-half miles west from the place where 
the last section was made, as  far as Jimtown School, a massive sandstone 
outcrops in the south bank of the river to a height of more than 100 feet 
above the level of the flood plain. The foot of the bluff is concealed by 
talus, so that the full thickness of the sandstone could not be seen, but it 
can not be less than 60 feet and probably in places reaches 80 feet. This 
is doubtless the continuation of the sandstone exposed in picturesque ledges 
along Pine Creek in sees. 17 and 18, T .  77 N.: R. 1 E. This sandstone rests 
with marked ~mconforniity upon different levels of older Pennsylvanian 
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strata in this region; and possibly it is to be correlated with the massive 
sandstone that unconformably overlies different levels of McLeansboro strata 
in Clark and Coles counties. 

In  the banks of the creek that joins tlie river just east of Jimtown 
School, the followilig succession of strata is exposecl. 

Sec t ion  o f  r o c k s  exposed in secs. 4 and 5, T. 16 L17., R. 5 W.  
Thickness 

Fee! 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 to  70 
Shale, dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, dark and light. 11 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
Coal (altitude 555 feet ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1% 
Underclay, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

The coal has been drifted on in several places below the school house 
in this vicinity. The strata rise toward the west a t  the rate of about one 
foot in a distance of 60 feet. The thick sandstone a t  the top of the sec- 
tion probably fills an old channel, and rests in erosional unconformity on 
the underlying strata. The altitude of the base of the thick sandstone near 
the Jimtown School is about 611 feet above sea level, while that of the 
base of this sandstone two miles farther east is about 571 feet above the 
sea. Across the river from Jimtown School, near the mouth of Sweet- 
land Creek, Devonian limestone is exposed to a height of about 572 feet 
above the sea. 

Along a creek that crosses the south half of sec. 5, of this township, 
a one-foot conglomerate lies above 17 feet of shale, at the base of the 
thick sandstone bed at  an elevation of about 619 feet. At  this place the 
sandstone is underlain by 17 feet or  more of dark shale. 

Along the Muscatine-Rock Island wagon road up the hill in the east 
bank of the river, near the middle of the south side of sec. 6, T. 16 N., 
R. 5 W., there is exposed tlie following succession of shale which clips gently 
toward the east. 

Stmtn exposed along nelngoiz road near nziddle of s o u t h  s ide of 
sec.6,  T.l6IV., R..5U7. Thickness 

Fee t  
Sandstone, in thick and thin beds, in places massive and strongly cross- 

bedded, the false bedding planes dipping toward the west. This is 
probably the thick sandstone exposed near the top of the bluff west of 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jimtown School 38 
Shale. dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
Clay-ironstone band . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 
Shale, dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
Clay ironstone bands alternat'ng with bmds  of shale, 1 to 3 inches thick.. 2f4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, dark 16 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray, sandy 12 

Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
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About 40 rods east of this road a quarry was formerly worked in a 
sandstone bed that corresponds with the basal member of the foregoing 
section (fig. 23). The sandstone is 22 feet thick in this old quarry. It 
is underlain by 2% feet of black shale, and is followed above by a thick- 
ness of 11 feet of gray, sandy shale. The wagon road up the hill half 
a mile east of the road, where the last section was made, passes over a 
thickness of 55  feet of light and dark shale which corresponds to that 
portion of the foregoing section between the upper and basal sandstones. 
The following succession of strata, exposed along Copperas Creek, cor- 
responds in a general way with those outcropping along the streams south 
of Mississippi River, described above. The youngest rocks appear near the 
headwaters of this creek where the section given below is exposed near the 
middle of the east side of sec. 36, T .  16 N., R. 4 W.: 

S r c t i o ~ t  o f  Y O C ~ Z S  ex f losed in sec. 36, T .  16 M., R. 4 W .  
Thickness 

F e e t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, red and pink 9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray 6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone, thin bedded 12 

The elevation of the top of the exposure at this place is about 740 
feet. About half a mile farther up this creek a sandstone 5 feet thick, 
dipping toward the south, is exposed above the level of the uppermost shale 
in the above section. Strata belonging below the basal member of the 
foregoing section outcrop in the east bank of a tributary of Copperas Creek, 
along the wagon road near the middle of the W. 1/3 sec. 27, Buffalo Prairie 
Township, as shown in the section given below: 

S c c t i o n  of  s tvata  n e a r  f h ~  midd le  of  W .  !A sec. 27, T .  16 N., R. 4 W'. 
Thickness 

F e ~ t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray 434 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (altitude about 710 feet) 156 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, sandy, gray 13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone 9 

R o c k  I s l n ~ d  ( ?) c o d  mzd associated stmtn.--From one-half mile to one 
mile farther down the creek in the SE. f/4 sec. 21, and the SW. 1/4 sec. 22, 
T. 16 N., R. 4 W., the following succession of strata outcrop at an altitude 
lower than the base of the last section: 

S e c t i o n  of  s t ra ta  e x p o s e d  in t h e  SE .  I/4 sec. 21, T .  16 N., R. 4 W .  
Thickness 

Fect 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, dark 11 

Shale, dark and light, with concretionary clay-ironstone bands. .  ........ 16 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone, dark, fossiliferous I f / z  4- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (No. 1 )  ( ? )  (altitude about 653 fee t ) .  1% 
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The coal has been worked by drifts in a number of places near the 
junction of this stream with Copperas Creek. Rocks corresponding to 
some part of the shale portion of the last section are exposed in the banks 
of Copperas Creek in places for a distance of two miles above the mouth 
of this stream. About three miles farther west, along a tributary of Cop- 
peras Creek, in the W. 1/2 sec. 19 and the N. 1/3 sec. 24, of the same town- 
ship, and farther west in the Edgington quadrangle, the Rock Island 
(No. I )  ( ?) coal and its limestone cap rock are absent, and their place 
appears to be occupied by a sandstone bed 28 feet thick, wliicli is thought 
to correspond to the sandstone that outcrops in the upper part of the river 
bluff west of Jimtown School. 

FIG. 24.-Sandstone overlying a thin coal bed in the lower par t  of the Pottsville 
formation, in the S-7. I/, sec. 2 3 ,  Druly Township. 

In  the SW. 1/4 sec. 23, T. 16 N., R. 5 W., there is exposed the follow- 
ing succession of strata (see fig. 24) belonging to a level below the sand- 
stone above described : 

Sec t ion  o f  strata outcrofiping i n  sec. 23, T .  16 N., R. 5 W.  
Thickness 

Fect 
Sandstone, yellowish gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to 1 
Shale, gray and dark. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

The lowest strata appearing along Copperas Creek are exposed along 
a stream in the NW. 1/4 sec. 29 of Drury Township. 
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Sec t ion  of strata i n  ihe  NW. :d sec. 29, T.  16 N., R. 5 U'. 
Thickness 

Feet 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, sandy, or shaly sandstone.. 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (altitude 592 feet) .  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Underclay, gray to  1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone, thin bedded 19 

In  places these strata lie nearly horizontal, and in others they dip south- 
ward at  a low angle. 

A limestone that may represent the limestone above the Rock Island 
(No.  1 )  ( ?) coal bed is reported in the log of a bosing in the YE. Jd N?V. :4 
sec. 34, T. 16 N., R. 4 W., at an altittlde about 642 feet above sea level. 
This coal and the dark limestone cap rock are exposed in the SE.  1/4 sec. 21, 
about one and one-half miles north of the test boring last mentioned, but 
they are not known farther west in the Edgington quadrangle on the Illinois 
side of the river. The coal outcrops on the Iowa side of the river in the 
north part of the Milan quadrangle, where it has been mined in a small 
way a short distance north of the center of sec. 11, T. 17 N., R. 2 E., a t  
an elevation of about 650 feet, and near the northwest corner of sec. 15 of 
the same township, where the elevation is about 660 feet. I t  also outcrops 
near the middle of the SE.  sec. 20,  T. 77 N., R. 1 E., at  an elevation 
of about 658 feet. Most of the logs of coal-test borings in sees. 16, 21, 22, 
27, 28, 29, and 34, T. 16 N.. R. 4 IV., report neither tlie coal nor the dark 
liniestone cap rock that usually overlies it. These strata are not exposed at 
any other places along the streams in the northern, middle, and western 
parts of these quadrangles. 

CARBONDALE AND MCLEAFSRORO FORM ATIOXS 

Along Camp Creek and its branches, in the southeast quarter of the 
Edgington quadrangle, the Herrin (No,  6) coal bed, with its dark lime- 
stone cap rock containing G i r f y i m  ve?ztl'icosu, outcrops in several places at 
altitudes rangilng from 645 tot 675 feet. Along the roadside in the north 
bank of Camp Creek, near tlie middle of the S. sec. 24, T. 13 N., R. 4 W., 
the following succession of rocks is exposed: 

Sec t ion  of r o c k s  exflosed near the  midd le  of the  S .  sec. 24, T .  15 N., R. 4 My. 

feet 

Thickness 
F c r t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone, thin bedded 5 
Limestone, dark, shaly, containing Girty iir a w l r  iricostr . . . . . . . . . . . . . . . . . .  12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (Herrin o r  No. 6, altitude 672 feet ) .  2% 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Underclay, gray 4 

The sandstone member number 4 of the above section is said to be 35 
thick in an old coal shaft near this place. 
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X few rods south of the exposure above described, the Herrin coal out- 
crops at about the same elevation, and is overlain by sandstone, the limestone 
cap rock being absent. Here, as elsewhere, such alternations of sandstone 
and limestone immediately above the coal bed within so short a distance are 
thought to indicate erosional unconformity, the limestone normally lying 
above this coal having been removed by erosion previous to the deposition 
of the sandstone that in places rests directly upon this coal bed. Probably 
in places the coal also u7as entirely removed. Herrin (No. 6) coal was 
foriiierly worked by several drifts near the south side of the NW. % sec. 
19, T. 15 N., R. 3 IV., at  an altitude abottt 675 feet above sea level. No 
good exposures were seen in the last locality, but fragments of dark lime- 
stone on the old coal dumps indicate that the dark limestone cap rock that 
nor~i~ally overlies this coal in the vicinity of Matlzerville and in Fulton 
County, is also here present above the coal. This same coal bed is exposed 
in two or three places in the NE. SE.  sec. 24, T. 15 N., R. 3 W., where 
the following section was made, but the dark limestone that usually overlies 
it is absent. 

Scc t ion  of strata P X ~ O S L ~ ~  i n  the  ATE. % SE. f4 sec.24, 
T .  15 AT . ,  R. 3 LV. 

Thickness 
Fee t  

Shale and sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone, thin bedded 8 

Coal (No. 6, altitude 673 feet ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray above and dark below.. 9 

Strata similar to those in the outcrop above described are exposed near 
the middle of the north side of sec. 25 of Duncan Township, where the 
altitude of the coal is about 662 feet. The Herrin (No. 6 )  coal also has 
heen drifted on in several places in the SE.  sec. 23 of Duncan Town- 
ship, at  an elevation of about 657 feet above sea level. A section of the 
rocks in this locality is given below : 

Sec t io f t  of strata exposed in the SE.  T/4 cec. 23, T .  -75 N., R. 4 TV. 
Thickness 

Feet  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone, or sandy shale 16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (No. 6, altitude about 657 feet ) .  2 
Shale, light and dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

In  the south bank of Little Camp Creek, in the SW. 1/4 sec. 34, Duncan 
Toivnship, the Herrin coal and associated strata are exposed, as shown in 
the section given below: 
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Sec t ion  of rocks  exposed in the  S W .  sec. 34, T .  15 N., R. 4 W.= 
Thickness 

F e e t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (No. 6, altitude 658 feet ) .  2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray and dark 23 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  % 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale 2 

The Herrin coal and the dark limestone cap rock outcrop near tlie 
middle of the north side of the SE. sec. 27 of the same township, as 
shown below: 

Sec t ion  of rocks  exposed ir~ n o r t h  side of the  SE.  ;< scc. 27, T.  15 N., R. 4 W .  
Thickness 

F e e t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone, dark with several fossils 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (Herrin or No. 6 ) .  3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, light and dark 12 

The limestone ahove tlie I-Ierrin coal at this place furnished the fossils 
Girtyina zrmtvicosn, Orbiculoidea ~~~issoti~*ienrsis, Psoductz~s com,  Product~ts  
sc~niveticulatz~s, dfa4ryiwif ern muricnta, Spirif e~ cnme~ntus ,  and Conzposita 
argenicn, which species also occur in the limestone above this coal farther 
southeast in Fulton County. 

Farther west, in the southwest quarter of the Edgington quadrangle, no 
rocks of Pennsylvanian age outcrop along Eliza Creek or its tributaries or 
on Winters Creek, or along the tributaries of Mississippi River south of 
Copperas Creek, except a few small exposures in sec. 6, Eliza Township, 
where the following succession of strata was seen in the bank of the river 
nearly a mile west of the quadrangle : 

Stra ta  exposed in the  bank of the  r i ver  near t h e  w e s t  s ide of 
src .6 ,  T.1.5N., R.5 1.1'. Thickness 

Feet  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (altitude about 573 feet) 1% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone .14 to 17 

In the southeast quarter of tlie Milan quadrangle the Herrin ( 3 0 .  6)  
coal is exposed in several places in the vicinity of Matherville, at  elevations 
ranging from 624 to 650 feet above sea level. The coal bed varies con- 
siderably in thickness fro111 place to place; even in the sanie mine it is said 
to be 4 feet thick or more in some places, and to p3nch out entirely in 
others. The thickness is said to be more persistent in a north-south than in 
an east-west direction. The dark limestone is usually present above the 
coal in this region. 

Along a stream near the centei- of sec. 33, Preemption Township, the 
Herrin coal has been mined in a drift at an altitude of 652 feet. The 
bed at this place is 3 feet 10 inches thick, and is overlain by a thickness of 
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12 feet of dark limestone called "blue rock" by the miner. A section of 
the strata exposed at this locality is as follows : 

Sect ion of rocks  erfiosed near  the midd le  of sec .  33, T .  15 N., R. 2 W .  
Thickness 

Fee t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone, white, shaly 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, dark and gray. 11 
Limestone, dark, shaly, fossiliferous.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
Coal ( S o .  6, altitude about 652 f ee t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray 7 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray 1:A 

fossils in the limestone above the coal at  this place include Gir- 
t3lilza. ve)zt?*icosa, P ~ o d l t c t z ~ s  c o ~ a ,  Spi~ife?? c n ~ ~ . z e ? ~ a t u s ,  Covutpositn m y e n t e n .  

I n  the shaft of mine No. 3 of the Coal Valley Mining Company, in the 
SE. sec. 27, Preemption Tomisi:ip, the Herrin (So .  6) coal lies about 
69 feet below the surface at an altitude of about 624 feet above the 
sea. The coal in this mine is pockety, ranging in thickness from less than 
3 to nearly 5 feet and dipping in different directions in different parts of 
the mine. 

About 30 rods north of the place where the last section was made, a 
thickness of 12 feet of sandstone is exposed at the level of the limestone 
member in the detailed section last described. Along the wagon road up 
the hill on the east side of this creek, along the north side of the NE. 
sec. 33, Preemption Township, the following succession of strata is exposed : 

Sect ion of s trata  exposed  along the nor th  s ide ,  s ec .  33, T .  15 N., R. 2 M7. 

Thickness 
Fee t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale 3 
Limestone, concretionary, with cone-in-cone structure. . . . . . . . . . . . . . . . . .  .1 to 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray 7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone 16 

The altitude of the concretionary limestone is about 693 feet, or about 
41 feet liiglier than the level of No. 6 coal less than a mile farther south. 

In  a drift mine operated by Dougherty Brothers in the SW. 1/4 sec. 26, 
Preemption Township, the Hei-rill coal is worked at an altitude of about 
646 feet. The bed is 3 to 4 feet thick, and ,is overlain by 2 feet of black, 
fissile shale, followed above by 14 feet of dark limestone underlying 13 
feet of sandstone. . - 
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X coal-test boring in the town of Cable penetrated the following suc- 
cession of Pennsylvanian rocks, as shown in the log furnished by Mr. B. E. 
Peterson : 

L o g  of test boring in the  t o w n  of Cable 
Description of strata Thickness 

Quaternary system- Feet 
Pleistocene and Recent- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Soil and clay.. 9 
Pennsylvanian system- 

Pottsville formation- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone and shale.. 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone, blue, shaly.. 9 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (No. 1 ( ? )  altitude 653 feet ) .  3% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Underclay and shale.. 57 
................................................... Sandstone 30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (altitude 585 feet ) .  2% 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Underclay and shale.. 12 

Devonian system- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone 52 

Depth 
Feet  

9 

12 
2 1 
24 >; 
81 I/2 

111% 
114 
126 

178 

The altitude of tlie upper coal, possibly No. 1, a t  this place is about 
654 feet, and the elevation of the top of the Devonian linlestone is about 
549 feet. 

This coal is also exposed along a streani south of the wagon road in 
the N. )4 sec. 20, Richlalid Grove Towtiship, where the following section 
was made : 

S'ectiow of strata exposed along a strealn in sec. 29, T.  15 N., R. 1 ?f/. 
Thickness 

Fea t  
Limestone, dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 f  

7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal (No. 1 ( ? ) ,  altitude about 647 feet ) .  - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Underclay 4 

In  an abandoned drift mine in the NE.  sec. 20, T. 15 N., R. 1 147.) 
this same coal bed lies at  an altitude of 662 feet, and ranges in thick- 
ness from 2 to 3 feet. In  a local mine working this coal about one-half 
mile east of Cable, the bed is said to average 3% feet thick and lies a t  an 
elevation of about 646 feet. T h e  operator reported that  the coal was 
thickest in tlie lowest part of the depressions, and that dark shale comes in 
above the coal and has the greatest thickness over the lowest part of the 
depressions. 

In  mine No. 2 of the Coal Valley Nlining Company at Sherrard, it 
is reported that the coal ranges in thickness from 3 to 5 feet in 
places where it  has been mined, but  i t  becomes so thin toward the east, 
north. and west that it does not pay to  work it  farther in those directions. 
T h e  thickness persists toward tlie south, in which direction they have 
mined into the old works at Cable. The coal is said to be undulating, the 
ridges and troughs corresponding in a general way with the hills and 



PENNSYLVASIAN SYSTEM 49 

valleys in tlie surface. A difference in elevation between the crest of the 
ridges and the bottom of the troughs is in some places as  much as  12 
feet. The  coal is reported to  be usually thicker in the troughs than in 
the ridges. The  altitude of the coal in the shaft of this mine is about 612 
feet above sea level. 

Over the middle part of the Milan quadrangle the glacial drift is 
more than 100 feet thick, and no exposures of Pennsylvanian rock are 
to be seen. 

I n  a test hole put down a few rods south of the middle of the north 
side of sec. 32, T. 17 N., R. 1 W., blue limestone was reported 40 feet he- 
low the surface, a t  an altitude of 650 feet. This limestone was probably 
the cap rock or dark limestone that usually overlies the Herrin (No. 6) 
coal bed. Farther west in the Milan quadrangle, if the Herrill coal bed 
is present on the south side of Ussissippi River, it is thin, and tlie dark 
limestone that usually occurs above it in the southeast part of the 
quadrangles, and possibly north of Mississippi River in this area, is absent, 
so that the Herrin coal bed can not be distinguished. 

A coal 2% feet thick has been stripped in the bed of a creek near 
the southeast corner of sec. 33, T. 17 N., R. 3 W. This  coal lies a t  an alti- 
tude of about 650 feet, and is overlain by a dark shale bed containing 
some calcareous nodular material, and may possibly represent the Rock 
Island bed. 

UNCOKFOIIRIITIES WITHIX THE PENNSYLVANIAN 

An intra-Pennsylvania uncoiiiormity is believed to be indicated in 
the exposures in the S\V. % sec. 24, T. 15 N., R. 4 W., where sandstone 
immediately overlies the Herrill (No. 6) coal, and only a few feet distant 
at  the same level the iiorn~al dark limestone inmediately overlies this bed. 
LA large unconforniity is also thought to be indicated in Montpelier and 
Drury townships, where a thick-bedded, coarse-grained sandstone replaces 
shale and other strata within short distances in a horizontal direction. The 
Herrin coal and the o\~erlyiilg'limesto~ie containing G i ~ t y i n a  ventvicosa over- 
lap the underlying strata in  marked ~mconformity. 

An old channel in the coal bed in the Shei-rard mine (fig. 25 j is thought 
to furnish additional evidence of an unconforiliity within the Pennsylvanian. 
Operations in this mine, which have extended under nearly two 
sections of land, have disclosed a channel about 300 feet wide in the coal 
bed where the coal is either wholly absent, or  so thin and affected to 
such an extent with faults and slips that  i t  could not be profitably worked. 
T h e  channel follows a sigmoid course from northeast to  southwest, as  
shown in the sketch of the mine map, figure 25. I t  has been traced 
from near the center of the south side of sec. 5, T. 15 N., R. 1 W., to 
near the center of the NE. 1/, sec. 4, of the same township, a distance of 
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FIG. 25.-Mine map of mine No. 2 of Coal Valley Mining Company at 
Sherrard, showing location of old channel in the coal. 
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about one mile. T w o  smaller unproductive belts, which appear t o  be 
tributaries, join the main channel from the northwest. 

One  possible explanation of these channels is that  they represent 
ancient drainage courses in the original peat swamp in which the coal 
was formed. However, if these represent such channels, like that of Dis- 
mal River in the Great Dismal Swamp, the dark limestone cap rock, 
which is marine, would be expected to  extend across the channel, bend- 
ing down into it  from both sides, if a depression existed there when the 
limestone was laid clown; or owing to later compression of the peat, i t  
might bend upward a t  the margins, and lie a t  a higher level above the 
channel if the latter was filled with mud or  sandy sediment before the 
limestone was deposited. 

Instead of either of these conditions prevailing, the limestone is 
usually absent over the channels, thinning out  irregularly and somewhat 
abruptly as  they are approached. I n  one place also the limestone has 
been reduced by the solvent action of water, and there are  small, col- 
lapsed caverns along the thinned edge of the limestone near the border 
of the channel. These features are best explained on the assumption of 
uncanformity within the Pennsylvanian, the channels having been formed by 
erosion inaugurated some time after the deposition of the limestone, but 
previous to the time of deposition of some of the higher Pennsylvanian beds. 

CHARACTER AND THICKNESS O F  THE DEPOSITS 

Over a large part  of the  Edgington and Milan quadrangles the  Quat- 
ernary or surficial deposits have an average thickness of nearly 100 feet; 
in some places the thickness is reported to  be more than 200 feet. They  
consist of pre-Illinoian clay or sand, Pleistocene glacial clrift or till, loess, 
and terrace deposits and Recent alluvium and dune sand deposits. All of 
these materials have been derived from indurated rocks partly through 
normal processes of weathering, partly through the grinding action of the 
glaciers, and in small part by the abrasive action of stream erosion. They 
have been transported and deposited by ice, wind, and water. 

The  greatest known thickness of the Quaternary deposits in the  
area is near the southeast corner of the NE. sec. 9, T. 16 N., R. 1 W., 
where a water well 220 feet deep was reported t o  have stopped on the 
top of bed rock. 

I n  a water well put down near the middle of the S. 1/2 sec. 9, T. 15 N., 
R. 5 W., the top of the Pennsylvanian was said t o  have been reached a t  
a depth of 200 feet, and in another well near the middle of the west side 
of sec. 23 of the same township, the Quaternary deposits were reported 
to be equally thick. Over most of the area of the quadrangles south of 
Mississippi and Rock rivers the thickness of the surficial deposits ex- 
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ceeds 125 feet. In  19 wells which were reported to  have reached the 
top of the Pennsylvanian rocks the average thickness of the Quaternary 
deposits was 145 feet. I n  58 other wells which did not reach the base 
of the Quaternary, the average thickness of the 
trated was 125 feet. 

surficial materials pene- 

PLEISTOCENE SERIES 

DIFFERENTIATION OF DEPOSITS 

The  Pleistocene series is represented in the Edgington and Milan 
quadrangles by six of the different glacial and interglacial stages recog- 
nized in North America. The  lowest bed of glacial drift  that has been 
differentiated in the area has been found in only a few places, and is 
thought to  belong to the Kansan stage. I t  is overlain by a dark clay or 
soil zone which corresponds to the Yarmouth interglacial stage. T h e  
upper glacial till that underlies almost the entire area is the Illinoian, 
and it is covered in many places by the Sangamon soil. Tlie surface of 
the quadrangles is almost everywhere underlain by a bed of loess, a 
large part of which is thought to  be of late Iowan and early Peorian age. 
I n  a few places in the valleys of Mississippi and Rock rivers are terrace 
deposits that are thought to be of '\Visconsin age. 

Tlie topography of the ,glacial drift in this area is nowhere of the 
morainic ridge type. The  surface is partially dissected ground moraine 
or  drift plain that has been covered with a mantle of loess. 

KANSAN TILL 

The drift was derived from two different ice invasions, the earlier, 
Kansan, which invaded from the north or northwest, and the Illinoian, 
which advanced from the northeast. The deposits left by these two drift  
sheets are for the most part indistinguishable in character and appear- 
ance. Since the places are rare where the old Yarmcutli soil bed that 
was formed on the surface of the Kansan 'till before the advent of the 
Illinoian glacier was left ~~nd i s t u rbed  by the latter ice sheet, and expo- 
sures of this Yarmo~ltli  soil horizon are still more rare, there are only -a 
few places in the area where these two till sheets are exposed in super- 
position, or penetrated in well borings, so that they could be certainly 
differentiated. 

An outcrop of the Kansan drift separated from the overlying Illi- 
noian till by an old soil band representing the Y a r m o ~ ~ t l i  interglacial 
stage was seen in the banks of a ravine east of the center of the west line 
of sec. 8, T .  15 N., R .  1 W., about one and one-half miles southwest of 
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Sherrarcl. A section of the Pleistocene deposits exposed at  this locality 
is given below : 

Thickness 
Sec t ion  of stmtci exposed in scc .  8, T .  1.5 hi., I?. 1 TV. Fpet 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Loess, yellowish 18 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Till, pebbly, yellow 12 

Soil-like layer, dark, with a few pebbles.. . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Till, pebbly, gray, leached.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Till, pebbly, unleached 304- 

In  the foregoing section members 1 and 2 represent the Kansan till, 
member 3 the Yarmouth interglacial soil horizon, and member 4 the Illi- 
noian till. A comparison of the pebbles in the two tills seen in the above- 
mentioned exposure shows that  anlong those measuring one-third of an 
inch in diameter, greenstone and limestone are more common in the 
lower till than in the upper; and clolonlite pebbles are more common in 
the upper till than in the lower. -4 similar difference has been found to 
distinguish these two tills in eastern Towa. T h e  lower till in this ex- 
posure is doubtless the Kansan which has a wide distribution in Iowa 
and northern Missotlri. 

The  lower till, members 5 and 6, in the log of the well near Seventh 
Avenue and Thirty-fifth Street, given in a preceding page, is also thought 
to represent the Kansan. 

In  the city of Davenport, immediately across the river from Rock 
Island, a weathered zone between two beds of till was formerly exposed 
along Eighth Street, between Myrtle and Vine. Leverettl has described 
the section of Pleistocene strata a t  this place as follows: 

Sectiolz of Plcistorelte s t ~ a f n  f o r ? ~ t e r / y  r.arposrd ill Dnvcrlport Thickllesj 
Feet 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Loess 30 
Till, reddish brown, leached and stained.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2% to J 
Till, brown, calcareous, crumbling readily.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Clay, gummy, ash colored, with black streaks, apparently of humus (Yar- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mouth) .2 to 3 
Till, brown, jointing in cubical blocks, color changing to grayish blue a t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 to 15 feet 25 

The surface of the Kansan drift, 'the lowest till noted above, appears 
to have been subjected to erosion before the overlying till was deposited, 
as  indicated by the fact that the surface of this lower drift declines 1.5 
feet in a distance of 20 rods in passing toward the river valley. 

A succession of Pleistocene deposits similar to  those described in 
Davenport has been reported in the banks of the river in Muscatine, a 
short distance west of the Edgington quadrangle. A section of strata a t  
this place, as reported by Leverettvs as follows : 

ILeverett, F rank ,  The Illinois Glacial Lobe, U. S. Geological Survey Monograph 
XXXJIPII, p. 45, 1899 .  

-Leveret t ,  F r a n k ,  013, cit.. I). 47. 
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S e c t i o n  of  Pleistocerzc s trata  cxposcd  ott G v e e n  Strer t ,  M ~ ~ s c a t i n e ,  Iowa 
Thickness 

F e e t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Loess, partly eroded 10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Silt, brownish black . I s  to 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Soil, pebbly, black (Sangamon). 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Till, brown, leached (Illinoian) b 
Till, brown, unleached, with many boulders in lower part (Illinoian) . . . . . .  12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Silt, calcareous (Yarmouth) .6 to 8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Till, calcareous, brown (probably Kansan).  10 

A similar succession of Quaternary deposits is exposed along the 
branch of Eliza Creek, in the SW. sec. 14, T. 15 N., R. 5 W., in the 
Edgington quadrangle, where the following section was made : 

S e c t i o n  o f  s t rn tn  oz t tcroppi~tg  i u  the SW. :4 sec. 14, T .  !5 N., R. 5 W .  
Thickness 

F e e t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Loess, yellowish brown .2  to 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Till, pebbly (Illinoian) 19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Sand, more or less stratified. .3 to 4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. Loess-like silt .2% to 3% 

1 Till, pebbly, bluish (probably Kansan).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

The  lower till in the exposure last described probably represents the 
Kansan. A somewhat similar succession of strata exposed in the SW. J/4 
sec. 26, T. 16 N., R. 5 WT., may indicate deposits of two different glacial 
stages. as shown below: 

S e c t i o n  of s trata  ouicroflping iri t h e  S W .  sec. 26, T .  16 N., R. 5 W .  
Thickness 

F e e t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Loess, yellowish brown 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Till, pebbly j'rllinoian). 11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sand and gravel, irregularly bedded..  .2 to 3:/2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Till, pebbly (possibly Kansan) .  4 

I t  is somewhat uncertain whether the lower till in the last section repre- 
sents an earlier glacial stage than the upper one, or whether the sand and 
gravel bed that separates the two drifts may have been spread over the 
lower till as  an outwash deposit during a temporary withdrawal for a 
short distance of the margin of the single ice sheet. There is not suffi- 
cient evidence in such a bed of water-laid sand and gravel to  prove 
whether it was deposited during an interglacial stage when the ice sheet 
had entirely melted from the region or during a temporary withdrawal 
of the ice front. 

Compared with the younger Illinoian drift, the Kansan till is more 
bluish in color, where unweathered, and has a greater tendency to joint into 
cubical blocks when dry. I t  also contains a larger percentage of greenstone 
and limestone pebbles and fewer dolomite pebbles than are found in the 
upper or Illinoian drift in this region. 
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A count of the pebbles or different kinds of rock over one-third of an 
inch ina diameter was made from the lower (Kansan j and upper (Illinoian) 
till at the exposure 1% miles northwest of Cable, with the following results : 

Number of Bebbles 
Kansan till Illinoian till 

Kind of rock 
Quartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 5 
Greenstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 5 
Quartzite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 4 
Diabase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 17 
Granite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 20 
Limestone (CaCO,) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 6 
Dolomite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 
Chert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 16 
Sandstone (Pottsville) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 
Shale (Pennsylvanian) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 
Chert, oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 
Red crystalline rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 

The Kansan ice sheet probably covered all of this region, but in many 
places the material it left was probably incorporated in tlie later drift sheet. 

YARMOUTH INTERGLACIAL STAGE 

Exposures showing a soil and weathered zone that was developed on 
the surface of the Kansan drift during the long Yarmouth interglacial stage 
have been described in connection with the discussion of the Kansan till. 
Such a soil and weathered zone presents the most convincing evidence of 
the intervention of a long interglacial stage between the time of deposition 
of the two drift sheets which it separates. Many other records of wells in 
the quadrangles report a dark-colored clay, or soil, or carbonaceous bed 
beneath the Illinoian drift, but in most places this bed immediately overlies 
Pennsylvanian strata, and hence it can not be determined whether the soil 
or peaty zone was developed wholly during Yarmouth time, o r  whether i t  
represents a much longer period of pre-Illinoian soil or humus development. 

PRE-ILLINOIAN DEPOSITS 

A thicltness of 5 feet of clay or silt underlying tlie Illinoian drift was 
exposed for a distance o i  nearly 100 yards in grading the wagon road a 
few years ago a short distance south of tlie center of sec. 12, T. 17 N., 
R. 2 W. This clay was homogeneo~~s, and not laminated, resembling loess 
in texture and appearance. I t  contained shells of several species of air- 
breathing gastropods similar to those that occur in the surface loess of this 
region. 

A similar deposit containing tlie same and other species of fossils was 
found in other places in the quadrangles ; viz., on Thirty-ninth Street in Rock 
Island, between Seventh and Eighth avenues; on Thirty-eighth Street 
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between the same avenues; and in a well put down at  the base of the bluff 
bordering Mississippi River 100 feet northeast of the crossing of Seventh 
Avenue and Thirty-fifth Street. In  the bluff behind the well there is exposed 
a thickness of several feet of glacial till overlain by 40 feet of loess above 
the top of the curb. The log of this well is given below: 

L o g  of  we l l  a t  t h e  base of  t h e  bluff n e a r  S e v e ~ i f h  Az~ettzce and  
T h i r f y - f i f t h  S t v e c t  

Thickness 
Description of strata F e e t  

Quaternary system- 
Pleistocene and Recent- 

Till, yellow (probably Illinoian) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Muck, black, with wood fragments (Yarmouth soil zone) . . . . . . . .  1 
Till, brown, leached for 2 or 3 feet. .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Till, blue (Kansan).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Silt, loess-like, ash colored, calcareous, with loess fossils. . . . . . . . . .  8 
Muck, black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Clay, greenish, residual, with many pebbles of local rocks, but no 

igneous fragments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Pennsylvanian system- 

Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Depth 
Feet 

In  the exposure of these beds on Thirty-eighth Street the upper layer 
was laminated, as if waterlaid, and the underlying loess-like clay also con- 
tained many shells of pulmonate gastropods. 

Another such bed of loess-like silt underlying the till, and resting 
directly upon Pennsylvanian rocks, is exposed along a ravine near the west 
side of sec. 7, T .  17 N., R. 1 W., where the following section was made: 

S e c t i o n  of  s trata  exposed  a l o ~ r g  t h e  w e s t  s ide  of  scc. 7 ,  T .  17 N., R. 1 W .  
Thickness 

Fee t  
Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Soil, black 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Till, yellowish brown (Illinoian). 12 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Loess-like silt containing loess fossils.. several feet 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone (Pennsylvanian) 

A good outcrop of this lower, loess-like clay is found in the east bluff 
s f  IL'Iississippi River, in the SW. 1/ sec. 31, T. 16 N., R. 5 W., a section of 
which is given below : 

S e c t i o ~ z  of  s t ra ta  e x p o s e d  i n  t h e  east  bank  of Mis s i s s ipp i  R i v e r ,  
sec .31,  T.f6AT., R.5 W .  B 

Thickness 
Feet 

Loess ................................................................ 25 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Soil, black .3  to 3 

Till, mostly bluish (Illinoian). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 
Loess-like clay, with many fossils.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
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The species of fossils collectecl from the lower loess-like silt a t  the out- 
crop along Mississippi River were identified some years ago by Dr. Dall, and 
are listed below : 

Helicina occulta Say (very abundant) 
Helicodiscus lineatus Say 
Limnaea humilis Say, var. 
Pyramidula perspectiva Say 
Pyramidula striatella Auth. 
Pupa armifera Say 
Strohilops labryinthica Say 
Succinea avara Say (less abundant than in the surface loess) 
Succinea luteola Gould 
Vitrea arborea Say? 

In  texture and general appearance this lower loess-like silt closely resem- 
bles the surface loess, and was probably deposited by the wind in a similar 
manner. I t  is probably rather widely distributed beneath the oldest drift 
in Rock Island County, and like the surface 1oe.s~ it is probably thicker near 
the east bank of the river than at a considerable distance from the larger 
streams. 

ILLINOiAN TILL 

Except along the strea~xs where it has been semoved by post-Illinoian 
erosion, the Illinois till underlies the loess over almost the entire area of the 

FIG. 26.-Fine-grained water-laid sand, 50 feet thick beneath a few feet of Illinoian 
till in the SW. see. 8 of Eliza Township. 

quadrangles. I t  is a bluish-gray till which weathers to yellowish gray and 
contains sufficient sand to make it crumble more readily than the older, 
Kansan till. The sand and clay making up the main body of the till were 
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probably derived for the most part from local beds of shale and sandstone 
that had been rather deeply weathered before the glacier moved over the 
region. The coarser constituents of the Illinoian till consist in part of pebbles 
and boulders of crystalline rock transported from areas fa r  to the north and 
northeast of the quadrangles, and in part of fragments of chert and limestone 
probably derived from Paleozoic limestones that outcrop in northern Illinois 
and southern Wisconsin. 

The Illinoian drift is exposed in numerous places along the most of 
the larger streams of the area. It is thickest over the upland south of Mill 

FIG. 27:-"Sea mud" or fine-grained sand 
underlying sand and gravel below 

Illinoian till in the NE. 1/4 sec. 
14 ,  Elizabeth Township. 

FIG. 28.-Sand and gravel below Illi- 
noian till. exposed in the  NW. 1/4 

sec. 26,  T. 1 6  N., R. 5 W. 

Creek and Copperas Creek in the Milan quadrangle, where many wells pene- 
trate a thickness of 100 to 150 feet or more of Pleistocene deposits, the 
greater part of which is Illinoian till. The thickness is only slightly less on 
the upland south of Copperas Creek in the Edgington quadrangle and on the 
divide between this creek and the branches of Mississippi River, where many 
water wells pass through more than 100 feet of Pleistocene strata. The 
Quaternary deposits are in places 200 feet thick over the uplands in Eliza 
Township, in the southwest quarter of the Edgington quadrangle, but a 
greater thickness of loess and sand covers the hills in that region, and the 
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bed of sand underlying tlie Illinoian till is also thicker there than over the 
greater part of the quadrangles, so that tlie thickness of the Illinoian till 
is probably less than on the areas mentioned. In  many places a bed of 
fine-grained sand (figs. 26, 27, and 28), known by the well drillers as "sea 
mud," underlies the Illinoian till; and a bed of sand and gravel is often 
present immediately above this drift. Thin lenses of sand or gravel are also 
present at one or more levels within the Illinoian drift in this region. 

The thickness and relations of the Illinoian till in different places in the 
quadrangles are shown in the logs of tlie following wells : 

L o g  of wel l  at the  McDo~aald  ( N o .  92) S c h o o l ,  n ~ a ~  flze S E .  cor 
zec. 30, T .  76 N. ,  R. 7 R'. 

Thickness 
Description of strata F e e t  

Quaternary system- 
Pleistocene and Recent- 

Loess, yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 
Till, dark blue, pebbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95 
Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
Till, light blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sand, dirty 7 

L o g  o f  zuell near S W .  cor. sec. 2, T .  15 N., R. 3 W .  
Thickness 

Description of strata F e e t  
Quaternary system- 

Pleistocene and Recent- 
Soil, black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Loess, yellowish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Clay, black, with wood fragments.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Till, blue, pebbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sand 60 

Depth 
Fee t  

Depth 
Fre t  

L o g  of wel l  in N E .  ssec. 8, T .  1.5 N., l?. 3 W .  
Thickness Depth 

Description of strata Fee t  F e e t  
Quaternary system- 

Pleistocene and Recent- 
Soil and loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 18 
Clay, black (muck or chip pile). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 20 
Till, blue, pebbly, with streaks of "snd. .  . . . . . . . . . . . . . . . . . . . . . . . . .  30 50 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 52 

L o g  o f  wel l  in S E .  % sec. 28, T .  16 N., R. 4 W. 
' Thickness Depth 

Description of strata Fee t  F ~ e t  
Quaternary system- 

Pleistocene and Recent- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay, yellowish 20 20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay, black, with wood fragments 4 24 
Till, blue, pebbly (hard pan). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 76 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sand 5+ 8 l+  
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Illinoian till is exposed in many places along the streams in both the 
Milan and Eclgington quadrangles. An exposure along the wagon road 
up the river hill south from Jimtown School, in the NE. sec. 5, T. 16 N., 
R. 5 W., shows the following succession of strata: 

S e c t i o n  o f  s trata  exposed  n e a r  Jinzto.zun S c h o o l  
Thickness 

F e e t  
Loess, yellow, fossiliferous.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
Till, pebbly, bluish gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 
Shale, dark and gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 

In  the south bank of Copperas Creek in the NW. 1/4 sec. 19, T. 16 N., 
4 W., there is exposed a bed of sand and gravel within the Illinoian till. 

A section of the strata outcropping at  this place is as follows : 

S e c t i o n  o f  s trata  exposed  in t h e  NU/. sec. 19,  T .  -26 N., R. 4 TY. 
Thickness 

F e e t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Loess, brown, sandy 5 

Till, sandy, with small pebbles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Sand and gravel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4 to 5 
Till, bluish gray, pebbly, and sandy. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

Farther south, in the southwest quarter of the Edgington quadrangle, a 
bed of sand several feet thick, which probably corresponds to the 4-to-5-foot 
sand and gravel bed of the last section, is exposed in many places beneath 
a few feet of Illinoian till. A typical section of such an outcrop is given 
below : 

S e c t i o ~ z  of  PleYstotene s t ~ a t a  exposed  ifz t h e  
S E .  sec. 18, T .  1 5  N., R. 5 H'. 

Thickness 
F e e t  

Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 7  to 9 
Till, pebbly, bluish gray . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  10 
Sand, irregularly stratified . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

In  an exposure about three-eighths of a mile west of the one last 
described, a thickness of 53 feet of irregularly bedded sand is present below 
6 to 9 feet of Illinoian till. IVliether another bed of till underlies the sand 
in this region could not be determined. 

Another outcrop of Pleistocene strata on a branch of Copperas Creek in 
the SE. 1/4 sec. 17, T. 16 IS., R. 5 W., shows the following succession of 
deposits : 

S e c t i o n  of  ~ l e i s t o c e n e  s trata  exposed  in S E .  sec .  17, T .  16  N., R. 5 W .  
Thickness 

F e e t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Loess, brown 4 

Till, sandy and gravelly, in some places rather distinctly sorted. . . . .  .8 to 11 
Till, brown, pebbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
Till, darker than KO. 2 above, and separated from it by a rather defi- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nite plane; to water level 4 
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The lower till in the last section may represent the Kansan, as the plane 
of contact of this bed with the overlying brown till is sharp and conspicuous. 
However, the evidence regarding the different age is not conclusive. 

A bed of sand and gravel probably deposited as an outwash when the 
Illinoian ice sheet was melting from the region is in many places present 
above the Illinoian drift, and beneath the loess. A representative exposure 
of such a sand bed was seen on a branch of Eliza Creek, near the NE. corner 
of sec. 22, T. 15 N., R. 5 W., the relations of which are as follows: 

Sec t ion  of Pleis tocene d e f o s i t s  ~ x p o s e d  near the  
NE.  cor. sec. 22, T .  15 N., R. 5 W .  

Thickness 
F e e t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Loess, yellowish brown, fossiliferous 15 
Sand and gravel, and boulders up to 6 inches in diameter.. . . . . . . . . . . . . .  .2% to 4 
Till, bluish, pebbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

A succession of strata similar to those described in the last -section out- 
crops near the SE. corner sec. 20, T .  16 N., R. 5 W., as shown below: 

Sec t ion  of Pleis tocene s trata exfiosed in sec. 20, T .  16 N., R. 5 W .  
Thickness 

Fee t  
Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
Sand and gravel in irregular layers. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3  to 5 
Till, bluish gray, sandy, with pebbles.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

In  a few places in the quadrangles a thin bed of gravel that appears to 
have been concentrated by the removal of the finer constituents of the till 
is present at  the top of the Illinoian drift and beneath the loess. An exposure 
of such a bed of concentrated gravel was seen in the SW. %. sec. 28, T. 16 N., 
R. 5 W., as shown below: 

Sectiofz o f  Pleis tocene s t m t a  exposed in the  SPV. % ser. 28, T .  16 N., R. 5 MJ'. 
Thickness 

F e e i  
Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1% 
Gravel, apparently concentrated from the till.. . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Till, bluish gray, with pebbles.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

SANGAMON SOIL ZONE 

, The Sangamon interglacial soil or peat horizon is represented in tllis 
region by a band of black carbonaceous clay containing many plant remains 
and wood fragments. This dark-colored band contains such a large amount 
of imperfectly decomposed vegetable material that it is often reported by 
the well drillers as a "brush pile" or "chip pile" or  "manure pile." I t  was 
developea as a soil or peat horizon on the surface of the Illinoian till during 
the interglacial stage that intervened between the withdrawal of the Illinoian 
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ice sheet and the deposition of the overlying loess. The relation of this 
Sangamon soil band to the lllinoian till is shown in some of the logs of wells 
given on the preceding pages to illustrate the stratigraphic relation of the Illi- 
noian till. The Sangamon soil zone was reported in the logs of 61 wells in the 
quadrangles which are well distributed over the area. I t  lies immediately 
beneath the loess at depths ranging, with the varying thickness of the loess, 
from 12 to 30 feet. 

A few additional logs of water wells in different parts of the quad- 
rangles will show the character and distribution of the Sangamon soil in 
this area. 

Log of we l l  lacar lrziddle of E .  scc. 12, T .  16 -I[., R. 5 TV. 

Thickness Depth 
Description of strata F e e t  F e e t  

Quaternary system- 
Pleistocene and Recent- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay, yellow: loess 17 17 
"Chip pile" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 20 

Clay, blue, pebbly (Illinoian till). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 4 2 

Log of w e l l  n e a r  m i d d l e  o f  W .  )4 sec .  36, 7.. 17 !I:., R. 4 W .  

Thickness Depth 
Description of strata F e e t  F e e t  

Quaternary system- 
Pleistocene and Recent- 

Soil and yellowish clay (loess). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 18 
Clay, dark, with much plant debris (Sangamon soil). . . . . . . . . . . . . .  2 20 
Clay, bluish gray, pebbly (Illinoian till) . . . . . . . . . . . . . . . . . . . . . . . . .  20 40 

Log of w e l l  irz SW. sec.12,  T . l 5 N . ,  I i .4  W .  
Thickness Depth 

Description of strata F c e t  Fcet  
Quaternary system- 

Pleistocene and Recent- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Soil and yellow clay (loess). 15 15 

. . . . . . . . . . . . . . . .  Clay, dark, with wood fragments (Sangamon soil). 3 18 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay, bluish, pebbly (Illinoian till). 42 60 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sand white . . 

Log o f  we l l  in SSV. sec .  2, T .  15  A?., R. 3 W .  
Thickness Depth 

Description of strata F z e t  F e e t  
Quaternary system- 

Pleistocene and Recent- 
Soil and clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "Manure pile" 3 18 
Clay, pebbly, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 43 
Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 103 
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T H E  LOESS 

Over all of the uplands in the Milan and Edging-ton quadrangles 
loess overlies the Illinoian drift  and Sangamon soil to  an average thick- 
ness of perhaps 25 feet. 011 the tops of the bluffs bordering the south 
and east sides of the larger streams the thickness in places reaches 40 or  
more feet. On  Thirty-eighth Street, in Rock Island, it measures 40 feet. 
On  the bluff a t  Elack Hawk's Watch  Tower, in the SE. sec. 14, 
T .  17 N., R. 2 M'., the thickness is 55 feet. In  the abandoned clay pit of 
the old National Clay Company, in the east bluff of the river, near Sears 
(fig. 29j, the loess is 40 feet thick. I n  many places on the bluffs along 
the rivers the thickness exceeds 30 feet. A t  a distance from the rivers 
the thickness decreases, in many places being less than 20 feet. 

FIG. 29.-Bluff of loess in old clay pit of Blackhawk Manufacturing Company, a t  Sears, 
Cllinois. The loess here is somewhat sandy, and on weathering shows 

lamiinations. The holes were made by bank swallows. 

As  shown in well sections and outcrops the loess in most places lies 
just beneath the surface soil. and consists of uniformly fine-g-kined, un- 
stratified, dust-like material that contains a srnall amount of calcium car- 
bonate. Where it has been cut by streams or  excavations it stands for 
a long time in almost vertical banks. Tn many places, especially on the 
hill tops where the deposit is thick, i t  contains indiscriminately distrib- 
uted shells of air-breathing gastropods. --  I 
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Tlie following species identified by Dr. Dall, of the United States 
Kational NIuseum, are 
of tliis region : 

L i s t  of f o s s i l s  

among the coliinion fossils that  occur in the loess 

occuwilzg  c o n z n z o d y  ijz the  l oe s s  of the Milan 
n ~ l d  E d g i u g t o n  qztndrnltgles 

Helicina occulta Say 
Succinea luteola Gld. 
Succinea avara Say 
Succinea obliclua Say 
Polygyra pennsylvanica Green 
Polygyra thyroides Say 
Pupa alticola Ingersoll 
Pupa pentadon Say 

The color of the 

Pupa muscorum Linn 
"Pyramidula -stfiatella Anthony 

.-x- . 
loess m the hills is yellow grading to brown or 

gray, but on the level prairies, where the dark surface soil is deeper, the 
tlriclerlying loess is more grhy in, color. T h e  difference in the  color of the 
loess on the hills and on the prairies is not thought t o  be due to  any dif- 
ference in origin, but to differences in the degree of leaching and alter- 
ation by the action of organic matter. 

In  tlie S W .  sec. 34, T. 17 N., R. 3 W., a thickness of 22 feet of loess 
conta-ining many loess fossils and calcareous concretions, or loess Kind- 
chen, is exposed. An iron-stained band, one inch thick, is present near the 
middle of this exposure, above which the deposit is slightly more brown 
than that below it. Tlie tops of the hills bordering h!Iississippi River in 
the vicinity of Illinois City and farther east, are capped with loess. Near 

b the foot of the hill in the SW. sec. 31, T. 17 N., R. 4 W., a sandy loess 
containing loess fossils is exposed to  a height of 12 feet, and a similar 
loess deposit covers the drift all the way up this hill in the N W .  sec. 6, 
T. 16 N., R. 4 W. A thickness of 35 feet of loess overlies the till along 
the wagon road near the middle of the N. 1/2 sec. 2, T. 16 N., R. 5 W. 
Over the western part of the Edgington quadrangle, as  elsewhere in this 
region, loess usually covers the slopes at  least part way down where they 
are steep, and entirely to  the bottom where they are moderately gentle, 
as  well as  the tops of the hills, and tlie uplands. I t  is in places underlain 
by a sandy bed of reddish-brown color, which overlies the drift. A t  the 
base of tliis sand bed springs issue in many places in the banks of the 
streams. 

Topographic features of the loess.-Near the river the ravines are deep 
with steep sides which give the impression of youthfulness to  the topog- 
raphy. This is due to  the thick deposit of loess on the hills where it 
tends to  stand in nearly perpendicular banks. 
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In  places along the bluff-lines facing north and west the  loess has a 
characteristic relief peculiar to itself. As the bluff is approached from 
the upland the surface slopes gently toward the river tlntil about one- 
fourth mile from the bluff, where the slope becomes reversed as a r e s ~ d t  
of the piling up of the loess on the tops of the hills bordering the valley. 
There is formed in this way a rim of thick loess along the bluff behind 
which there may occui- a shallow, poorly drainecl depression. Such a 
feature is conspicuous in the southeast part  of Rock Island, and in the 
bluffs forming the south bank of Mississippi River for some distance 
east and west of Andalusia. 

Another topographic feature of this deposit is the low, loess-covered 
margin of the uplands about a mile south of Milan, where there is an 
area about a mile long and a half a mile wide that  is noticeably lower 
than the adjacent portion of the marginal upland. The  loess that  covers 
this lower area is somewhat coarser than the typical loess, and is in 
places obscurely stratified. A similar deposit occurs in the basal part of 
the loess on Seventh Avenue near Thirty-fifth Street, where it grades 
horizontally into typical loess. 

FIG. 30.-Faults in the Pleistocene deposits near Augustana College in Rock Island. 
Three blocks are  seen separated by two sharply marked vertical faults. 

The boulder clay can be distinguished from the overlying loess by the 
small parallel sills in the surface of the former. The nearest block 

has settled most. In  i t  the base of the loess lies below the 
shadow of the telephone pole. In  the middle block its base 

is covered by a growth of grass. The farther block 
has settled unequally so that  the base of 

the loess is slanting. 

MisceZZaneozw features of the loess.-Two other uncommon features 
occur in the loess in this area. In  some places the lower part  of the loess 
deposit is crumpled into m a l l  flexures about one foot in height and 
wiclth, and in other places it is intricately faulted in such a manner as  to  
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indicate that the deposit was frozen when the faulting occurred, as  shown 
in figures 30 and 31. T h e  larg-er of these faults extend clownward into 
the underlying till, and some of the fissures have been enlarged and filled 
with water-laid sand. 

The  basal part of the loess shows considerable variation in physical 
characteristics. I n  many places there is a gradtlal change from a leached 
till below to a liurnus-filled loess or clay (Sangamon soil) above, in which 
fossil wood is common, and bones and teeth of elephants are occasionally 
found. 

,A carpal bone and part of a tooth of an elephant were found in such 
a deposit in the hluE near Twentieth Street, in Rock Island, and a piece 
of a tusk was found in the base of the loess xt Sears. I n  other places 
the till changes upward into a ferruginous red zone which is overlain 

llormal upland loess. I n  a few ljlaces there is an abrupt change froin 
flesh, L l~~leac l~ed  till to  typical loess above, the contact being sharply 
rnal-ked. An exposure of such a contact was seen in the south bluff of 
Rock River on the east side of the new wagon road that follows the east 
boL~lldary of the Milan quadrangle. O n  the west side of the road a t  this 
place a thickness of 3 feet of gravel intervened between the loess and 
the till. 

The  geographic relation of the main deposit of loess in the upper 
nlississippi valley to the border of the area covered by the Iowan ice 
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sheet;  its stratig-raphic position beneath the TTTisconsin drift, and above 
the Illinoian and older drifts from which it is in many places separated 
by a leached zone, peat, or soil bed, and by an erosional unconformity' 
representing a long period; and the presence in the loess of fossil shells 
of air-breathing gastropocls that lived tlncler climatic conditions similar 
to  those prevailing in the region today make i t  probable that conditions 
peculiarly favorable for the accumulation of loess occurred during the 
melting and for some time after the disappearance of the Iowan ice sheet. 
A small amount of loess overlies the Wisconsin drift in Illinois, and dust 
deposits somewhat resembling loess are now being formecl. I t  is proha- 
ble that a part of the original main deposit of loess has been shifted and 
reworked and that other dust has accumulated since the Peorian inter- 
glacial stage, b u t  the total amount of such material is cornparatirely 
small. 

r_l'liere seems no doubt that the loess in this region, as elsewhere in  
the Mississippi valley, was deposited by the wind. This  is shown by the 
following facts: ('1) The  deposit does not tend to level the inequalities 
of the surface, but mantles hills, prairies, and lowlands alike. (2 )  It is 
conspic~~ously thickest, and somewhat coarser in texture, on the tops of 
the hills bordering the south and east sides of the larger streams in 
places where the prevailing westerly winds, after following the stream 
valley for some distance, would be obstructed by the apposing banks, 
and compelled to  drop a large part of their load as  a result of their re- 
duced velocity. (3) The  loess differs from ordinary water-laid clay in  
the general absence of stratification. (4) I t  contains shells of air-breath- 
ing gastropocls which, though exceedingly fragile, are con~monly un- 
broken. 

TERRACE DEPOSITS 

In  places along Mississippi and Rock rivers there are small terrace 
areas that are remnants of an alluvial filling in the valleys of these 
streams deposited during the stage of IYisconsin glaciation. T h e  upper 
surface of the terraces lies 20 to 30 feet higher than the level of adjacent 
flood plains of the streams. The  largest of these terrace areas is between 
one-fourth and one-ldf mile wide, and extends almost continuously near 
the east bank of Afississippi River from Twenty-eighth Street in Rock 
Island south as far  as Sears. The  material in this terrace consists 
niostly of sand, with some gravel, which is covered by a thin veneer of 
loess or silt. Sand and gravel pits were once extensively worked in this 
terrace deposit in the south part of Rock Island. Some sand and gravel in 
the south bank of the Government reservation above the west end of the 
power dam probably belongs also to this terrace deposit. The hill a t  Mount 
View School on the flood plain of Rock River in the N. $4 secs. 20 and 21, 
T. 17 N., K. 1 ktT., is a remnant of such a terrace that has been protected 
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from destruction by the river by an outlier of Devonian limestone at the east 
end. Some of the terrace sand at this place has been blown into small dunes. 

In  several places where creeks emerge on the alluvial plains of the 
rivers there are some remnants of deposits evidently formed in backwater 
in the valleys of the small tributaries. Such a small terrace fragment is 
present in the valley of Mill Creek one-half mile south of the river bluff, 
and in the west bank of Warren Creek, a short distance southeast of the 
center of sec. 29, T.  17 N., R. 2 W. A section of the backwater deposits 
at  this place is as follows : 

S r c t i o n  of tcrrclcc d r p o s i t s  a t  ulnzcf l l  of IYWPPIZ C T P C I ~  
Thickness 

Ft.  1% 
Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Joint clay, dirty brown 2 . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Silt, yellow, moderately fine.. 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Silt, yellowish gray, laminated 4 . .  

Silt, red . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Silt, dark gray, irregularly laminated.. 8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Silt, pink and gray. .  8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Silt, gray, not distinctly laminated.. 3 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sand and gravel, yellow.. 3 . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Concealed by talus 8 

A red and yellow silt similar to that exposed on Warren Creek outcrops 
under the railroad bridge over Turkey Hollow, in section 30 of the same 
township. At  the latter place a part of the old terrace has been cut away 
by the present stream, the more recent alluvium overlying the terrace deposits 
unconformably. On the west side of a creek cutting the Mississippi bluffs 
in the NE. I,,& sec. 26, T. 17 N., R.  3 W., there occurs a terrace remnant 
several acres in extent, and a few small patches were noted in other places 
as indicated on the accompanying geological map of the quadrangles. 

RECENT SERIES 

ALLUVIUM 

Deposits of alluviunl are present along most of the streams in the quad- 
rangles, the most extensive being along the valleys of Mississippi and Rock 
rivers. Smaller areas of alluvium border the channels of Edwards River and 
Mill, Copperas, Camp, and Eliza creeks, and the lower courses of smaller 
streams. 

The thickness o f  the alluvial deposits is relatively thin, being less than 
20 feet over the greater part of the bottom lands of this region, including 
those of the rivers. In  one place, however, a short distance north of the 
southwest corner of the Edgington quadrangle, a water well was reported 
to have penetrated a thickness of 120 feet of alluvial sand and gravel with- 
out reaching bed rock, and a test boring put down on the flood plain of 
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Copperas Creek in the SE. 1/, sec. 16, T .  16 N., R. 4 W., passed through a 
thickness of 68 feet of unconsolidated surficial deposits above the Pennsyl- 
vanian rocks. A well on the flood plain of Rock River, in the NE. 1/4 sec. 
20, T. 17 N., R. 1 W., passed through 42 feet of sand and clay, and another 
well near the edge of the flood plain in the NE. 1/* sec. 30, of the same 
township penetrated 47 feet of alluvial material. The deposit in many places 
consists of sand and small pebbles, as near the SVIT. corner of sec. 22, T. 17 
N., R. 2 W., where it is worked on quite a large scale for gravel. In  other 
places, as along Edwards River, silt and clay are the principal constituents. 
While the greater part of the material of the flood plain deposits was laid 
clown by the main streams that occupy the valleys and is fairly well sorted, 
on the margins of the valleys near the foot of the bluffs a consiclerable 
amount of poorly sorted talus, sheet wash, and alluvial-fan material is mixed 
with the alluvium where this valley plain rises in a short slope to the bluffs. 

DUNE S A N D  

Although considerable sand is present in places over the flood plains of 
blississippi and Rock rivers, in only a few localities has the sand been 
shifted by the wind to any important extent, and deposited in hills or dunes. 
A few small hills have been formed on the surface of the terrace on which 
Mound View School is located, in secs. 20 and 21, T. 17 N., R. 1 W., and 
in a few places on the Mississippi River flood plain in secs. 31 and 32, 
T. 17 N., R. 5 W.  Sand or sandy loess caps several of the hills that border 
the east side of the valley of Mississippi River near the west side of the 
Edgington quadrangle, as in secs. 18, 19, 30, and 32, T .  15 N., R. 5 W., and 
in secs. 8,  18, 19, and 30, T. 16 N., R. 5 W .  In sec. 8 of the latter township 
there are a number of small ponds surrounded by hills of sandy material. 
These ponds have not yet developed otltlets, probably because the water 
readily soaks out through the porous sand that forms the higher parts of 
their banks. 

STRUCTURE OF THE PAT,EOZOIC ROCKS 

In the Milan and Edgington quadrangles the layers of rock are not quite 
horizontal, but in general they slope toward the south at  the rate of a few 
feet to the mile. In  an east-west direction the dip of the strata is more 
irregular and undulating; in some places the slope is toward the west, and 
in other places the direction of dip is eastward. 

The structure or dip of the Silurian and Devonian rocks appears to be 
somewhat different from that of the Pennsylvanian strata in this region. 
These older rocks dip in general toward the southwest at the average rate 
of about 9 feet per mile, as shown by the following observations : 
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In  George Gray's well, one-fourth mile north of the southeast corner 
of sec. 10, T .  15 N., R. 3 W., the main water-bearing stratum of the Niagaran 
limestone lies about 332 feet above sea level, and in the well a t  Augustana 
College, about 14 miles north and 7 miles east of the former well, the 
corresponding horizon was reached at an altitude of 485 feet. 

The southward descent of the Devonian rocks near the east border of 
the Milan quadrangle between Mississippi and Rock rivers is nearly 10 feet 
to the mile; but there is a rise of these rocks in the next 3 miles farther 
south. In  the vicinity of Cable, near the southeast corner of the Milan 
quadrangle, the elevation of the top of the Devonian is about 513 feet above 
the sea. If the upper surface of the Devonian at Cable is the same horizon 
as that of tlie top of the Devonian exposed along Mississippi River, 15 miles 
farther north, a general southward clip of these strata a t  an average rate 
of only 3 feet per mile is indicated between Cable and Mississippi River. 

In  an east-west direction along Mississippi River the Devonian limestone 
dips toward the west across the blilan quadrangle, as shown by the fact that 
the top of the unfossiliferous Devonian limestone along Sylvan channel is 
about 580 feet above the sea level, while a short distance below Andalusia, 
12 miles farther \vest, the altitude o t this horizon of the Devonian is about 
535 feet, making the average westward clip between these places about 4 
feet to the mile. Six miles still farther west, in the SE.  y4 sec. 17, T. 17 N., 
R. 1 E., the corresponding level of the Devonian limestone occurs a t  an 
altitude of 585 feet, indicating a rise of the Devonian between these points 
of 50 feet, or about 8 feet to the mile. The elevation of the same rocks in 
the north bank of Rock River at tlie east border of the Milan quadrangle 
is about 545 feet, which is only 10 feet higher than 12 miles farther west, 
and about 40 feet lower than 18 rides farther west. 

Near the south end of the quadrangles the clip of the Devonian strata 
is in general quite sinlilar to that along Mississippi River farther north. A 
well near the middle of the east side of sec. 33, T .  15 N., R. 5 W., was 
reported to have reached the top of a thick limestone, which was probably 
Devonian, immediately beneath a bed of sand and gravel at  an elevation 
about 445 feet above sea level. If the horizon of the top of the Devonian 
at this place corresponds with that of the top of the Devonian in the George 
Gray well 13 miles farther east, where the altitude is 457 feet, a westward 
dip of about one foot per mile is indicated between these places. Between 
the George Gray well and Cable, a distance of 10 miles, the top of the 
Devonian declines toward the west 56 feet, or about 5% feet to the mile. 
Between the locality in the Edgington quadrangle in sec. 33, T. 15 N., 
R. 5 W., and the SE. 1/4 sec. 20, T. 17 N., R. 1 E., a distance of about 16 
miles, the southward slope of the top of the Devonian is 163 feet, or  about 
10 feet to the mile. 



STRUCTURE 71 

On this general dip some minor flexures are imposed. One of these, 
known from outcrops and well records, consists of an uplift or anticline 
20 to 30 feet in height, exposed in the bed and -banks of Mill Creek near 
the center of sec. 25, T. 17 N., R. 2 W., where for a short distance> the 
unfossiliferous member (No. 2) of the general Devonian section rises in 
the left bank 5 feet above the bed of the creek. A short distance farther 
north this horizon of the Devonian suddenly disappears, and the overlying 
member, No. 3, of the general section is exposed in the banks of the creek 
for  about one-fourth mile farther north, where these strata also disappear 
beneath the bed of the creek. A slight northward dip continues to Vandruff 
Island, where member No. 2 of the general Devonian section lies about at  
the level of low water in Rock River. The arch or uplift exposed along 
Mill Creek is also clearly indicated in the deep well a t  Milan, where the 
base of the Maquoketa lies 30 feet higher than it does in the wells in Rock 
Island 3 to 4 miles farther north. Member No. 2 of the Devonian general 
section is exposed near Oakdale, in the SE. 1/ sec. 18, T. 17 N., R. 3 E., 
a few feet above its normal altitude in this area, which suggests that the 
anticline indicated along Mill Creek and in the Milan well may continue 
through Oaltdale about 20 rods north of the wagon bridge over the creek 
in the NE. sec. 27, T. 17 N., R. 3 W. A low anticline about 50 feet in 
width is exposed in the banks of a creek, and a short distance farther north 
a shallow syncline also crosses this stream. The axis of the anticline and 
syncline trends northwest-southeast in a direction nearly parallel with that 
of the uplift indicated at Milan and Oakdale. 

The general southwestward tilting of the pre-Pennsylvanian rocks was 
not entirely accomplislied before the Pennsylvanian rocks were deposited, 
for the latter strata are slightly affected by this inoveinent. The elevation 
of the Herrin (KO. 6)  coal is usually lower in the localities where 
it outcrops a short distance east of the middle of the south side of the 
Edgington quadrangle, than that of the coal 17 miles farther east in the 
vicinity of Cable. 

STRUCTURE OF THE PENNSYLVANIAN ROCKS 
In the north and south parts of the cluadra~igles wherever the Herrin 

( S o .  6) coal bed is present, the structure of the Pennsylvanian roclcs 
can be determined fairly accurately by using this coal as the key horizon. 

In  the Edgington quadrangle the coal beds show a very slight south- 
ward dip between the places noted below: In the SE.  f / 4  sec. 20, T. 77 X., 
13. 1 E., the Herrin coal outcrops at an elevation of 658 feet. About 7 
miles farther south, in the SE. 1/4 sec. 21, T. 16 N., R. 4 W., the altitude 
of the coal is 654 feet. Seven iililes still farther south, in the SE. % sec. 
28, T. 15 N., R. 4 TIT., the altitude of the Herrin coal is 650 feet. I11 the Milan 
quadrangle the lay of this coal bed is more irregular, and undulating, but 
the general southward dip is also slight. Near the middle of the north 
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line of sec. 32, T. 17 N. ,  R. 1 W., the altitude of the Rock Island ( ? )  coal is 
about 654 feet. Seven niiles farther south near the NIV. corner of see. 4, 
T .  15 N., R. 1 W., the elevation of this bed is 629 feet. Four miles farther 
south, in the NE. 1/4 sec. 29, T. 15 N., R. 1 W., the coal has risen again 
to 650 feet in altitude. 

In  an east-west clirection the Rock Island ( ?) coal bed lies at an eleva- 
tion of 658 feet in the SE. :< sec. 20, T .  77 N.. R. 1 E., while 7 niiles farther 
east, in the NW. 54 sec. 16, T. 77 N., R. 2 E. ,  the altitude of this bed is 
660 feet, and about 13 miles farther east, a t  Coal Valley, the altitude is 648 
feet. Near the south end of the quadrangles the Herrin coal outcrops 
on the SE. 1/4 sec. 28, T. 15 N., R. 4 W., at an altitude of 650 feet. Three 
miles farther east, near the middle of the east side of sec. 24 of the same 
township, it has risen to 674 feet. Ten ndes  farther east, in the vicinity 
of Matherville, the altitude has decreased to 650 feet above sea level. 
While the general dip of this coal in any direction is slight, local dips of 25 
feet in short distances are found. I n  mine No. 3 of the Coal Valley Mining 
Company at Matherville the Herrin coal lies at  an elevation of about 
630 feet, while about one mile southwest of this place near the middle of 
sec. 33, T .  15 N., R. 2 W., this coal outcrops at an altitude of about 650 
feet. Another place where the altitude of the Rock Island ( ?) coal is low is 
in the shaft of mine No. 2 of the Coal Valley Mining Company at  Sherrard, 
where it lies at  an elevation of 612 feet, while at  Cable about 3 miles farther 
south its altitude is 654 feet. In  a test boring in the town of Cable the 
altitude of the Rock Island ( ?) coal is reported 30 feet higher than its eleva- 
tion in an old coal shaft only 14 rods farther northeast. Whether this abrupt 
change in elevation is due to a fault or a steep dip could not be determined. 
I n  the coal mine at Sherrard the coal is undulating, a difference in altitude 
of 12 feet or more between the crests and troughs being common. The coal 
is usually thicker in the troughs, and thinner on the crests of these rolls. 
In  mine No. 7 of the Alden Coal Company, the coal thins out in the east, 
north, and west directions, but maintains its thickness toward the south, as 
in the Sherrard mine. The main dip of this coal is toward the south and east. 

Some of the minor local changes in the altitude of this coal are doubt- 
less due to slight folding, but some of the irregularities are probably also 
due to the inequalities of the surface on which the vegetable matter that 
formed the coal bed accumulated, and to the unequal thickness of the 
vegetable matter of this bed from place to place, permitting unequal shrink- 
age when this vegetable matter was transformed into coal. The No. 1 and 
KO. 6 coals are probably absent over the larger part of the middle portion of 
the Milan quadrangle, and over all but a very narrow belt one to two miles 
east of the central part and in the southeast corner of the Edgington quad- 
rangle. On this account no attempt has been made to show the structure 
of the Pennsylvanian rocks in the quadrangles in this limited area by means 
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of contours on the coals, but the altitude of the coal is shown by figures at 
the different localities in the area where it has been found in outcrops, 
shafts, or borings. 

GEOLOGIC HISTORY 

IMPERFECTION OF THE RECORD 

A considerable part of the geologic history of these quadrangles from 
the beginning of the Paleozoic era to the present can now be deciphered 
from the rocks exposed at the surface or encountered in borings in this 
region. The succession of events from the beginning of the Paleozoic era 
to the end of the Pennsylvanian epoch can be sketched in a broad way from 
the records preserved in the ancient rocks of this and adjacent areas. The 
times of submergence, the sources of the invading seas, and the general 
topography of the region during the times of emergence can be described 
with a good degree of assurance. The history of Mesozoic and Tertiary 
time has not been preserved in sedimentary deposits in this immediata 
region, but can be inferred from what is known of the events of this time 
in other parts of the continent, where such deposits have been studied. The 
record of many of the principal events of the Quaternary period has also 
been preserved in the quadrangles in legible form. Many other facts in 
the geologic history of the quadrangles can be safely inferred from the 
results of studies in other areas in this general region, for the processes that 
operated in the quadrangles affected also an extensive province around 
them. 

During the Paleozoic era the surface of Illinois was intermittently 
submerged by an epicontinental sea, the shores of which migrated widely 
and almost continuously, though the rate a t  which they shifted varied 
greatly from time to time. Since Paleozoic time this surface, with the 
exception of a small area in the southern part of the State, has been con- 
tinuously above sea level, and subjected to the agents of erosion which are 
constantly acting upon the lands. 

CAMBRIAN PERIOD 

At the beginning of Paleozoic time the surface of Illinois had probably 
been above the sea for a long time, and had been worn by erosion to a 
nearly level plain. This planed, almost level, surface of Algonkian rocks 
doubtless forms the floor beneath the Paleozoic strata over the entire State, 
and extends far  beyond its borders on every side. During the latter part 
of the Cambrian period a sea advanced from the southwest over this region, 
and deposited the sand, clay, and calcareous material that make up the 
sandstones, shale, and limestone of the upper Cambrian or Croixan (Pots- 
dam) series in the Mississippi Valley. Of these sediments sandstones pre- 
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dominate, the entire series having a known thickness of 868 or more feet. 
A few deep borings in the State have penetrated these upper Cambrian 
rocks to a depth of 1,100 feet without reaching the top of the Algonkian. 

ORDOVICIAN PERIOD 

The sediments deposited in this region during Ordovician time consist 
mainly of limestone and dolomite, but at certain times important deposits of 
sand and mud accumulated over extensive areas. The oldest division of this 
system is the Prairie du Chien limestone or dolomite, which was accumulated 
in rather clear seas and has a thickness in the quadrangles of 668 to 811 
feet. After a break in sedimentation this limestone deposition was followed 
by the St. Peter sandstone, which doubtless also underlies the entire State 
except in a few small patches where it has been removed by erosion. Its 
thickness in this area ranges from 50 to 204 feet. Above the St. Peter 
sandstone were deposited in this area the Platteville and Galena limestones, 
320 to 370 feet thick, after which a withdrawal of the sea put a stop to 
deposition. During the next submergence this region, like the greater por- 
tion of Illinois, received deposits of mud, sand, and limy sediment which 
now compose the shales, sandstones, and shaly limestones of the Maquoketa 
fornlation. The average thickness of this formation in deep wells in the 
area was 204 feet. 

SILURIAN PERIOD 

This region was land during early Silurian tinie, but in middle Silurian 
time tlie area comprised in the Edgington and Milan quadrangles was cov- 
ered by a clear sea, and received calcareous deposits known as the Niagaran 
limestone or dolomite, which ranges in thickness from 215 to 375 feet. 

DEVONIAN PERIOD 

After a long emergence the sediments that accumulated above the 
Niagaran in this region consist of liniestones, of late middle Devonian age, 
which have a thickness in the quadrangles of about 140 feet. This was 
followed in Upper Devonian time by the widespread deposition of dark mud 
containing great numbers of fossil spores, of lycopodaceous plants. This 
is known as the Sweetland Creek shale formation, which was probably laid 
down over almost the entire State. I t  is well exposed along Sweetland 
Creek, in Iowa, in the northwest quarter of the Edgington quadrangle, and 
has been identified in well borings in many places in Illinois. 

MISSISSIPPIAK PERIOD 

This region was a land surface between the deposition of tlie upper 
Devonian strata and the lowermost Rlississippian. During the Mississippian 
epoch the southern part of the Mississippi valley was extensively submerged. 
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Although no rocks belonging to this epoch have been found in place in the 
quadrangles, yet fragments of chert occurring in the basal conglomerate of 
the Pennsylvanian system contained molds and casts of fossils characteristic 
of early or middle Mississippian rocks, indicating that more or less of these 
strata were originally deposited over the area. 

PEN WSYLVANIAN PERIOD 

POTTSVILLE T I M E  

For a long time after the middle Mississippian submergence this region 
was a land surface which became much trenched by erosion channels and 
developed considerable relief before the Pennsylvanian sea invaded the 
region. Upon this unevenly eroded surface the early Pennsylvanian rocks 
were laid down when the sea next covered the area. Slight warping pre- 
ceded the invasion of the Pennsylvanian sea which transgressed older forma- 
tions over extensive areas in the northern part of the Mississippi valley. 
In early Pennsylvanian time sedimentation was restricted to a rather narrow 
area in the Eastern Interior coal field of Illinois and northwestern Kentucky. 
As a result of further warping movements and erosion the sea was permitted 
to gradually spread northward, and extend farther eastward and westward. 
In this gradually enlarging basin were accumulated the sand and mud and 
limy clay which now make up the sandstone, shale, and impure limestone 
of the Pottsville formation. Layers of vegetal material interbedded with 
the other sediments indicate the existence of marshes at  different times. 
The vegetal material that accumulated in these marshes now forms irregular 
layers or lenses of coal, ranging from thin films to beds which locally reach 
a thickness of 3 to 5 feet. The seas that from time to time covered this area 
during the Pottsville epoch were so shallow that some of the higher places 
were probably not entirely covered during the time of submergence, and 
a slight lowering of the strand line resulted in the emergence of the higher 
areas. Hence deposition was not uniform over this region, and frequent 
changes in the character of the sediment and local erosional unconformities 
occur within the Pottsville beds. 

CARBONDALE AND MCLEAXSBORQ TIME 

During the Carbondale and ~'IcLeansboro e'pochs this immediate asea 
remained above the sea a large part of the time. Howevdr, in late Carbondale 
time a marsh in wlzicl~ the vegetal material accumulated that later became 
the Herrin coal, existed in places over the area; and during early McLeans- 
boro time there was a great "cansgression of the sea, permitting the deposi- 
tion of the limestone containing Girtyinn, and higher strata. 

Deposition of Pennsylvanian time was closed by widespread movements 
which resulted in the uplift of the Appalachian Mountains in the east and 
the Ouachita and Ozark Mountains to the soutlzwest, and the further uplift 
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of the La Salle anticline in Illinois. Attending these larger movements there 
were formed also the faults and minor folds that affect the Pennsylvanian 
rocks in different parts of the State. These movements permanently ban- 
ished the sea from the region. 

The rocks of the Edgington and Milan quadrangles were not greatly 
disturbed by these deformations, no faults having been found in the area, 
and the tilting and slight flexing of the strata that occurred at  that time 
are so gentle that they are scarcely distinguishable from original irregularies 
of deposition. The general altitude of the surface was probably considerably 
increased, the region being elevated from near sea level to a position a few 
hundred feet above it. 

After the elevation and deformation that occurred near the close of the 
Pennsylvanian period, the areas that had received deposits of sediment at 
different times during the Paleozoic era were subjected for a very long time 
to continuous denudation. Erosion has progressed aln~ost without inter- 
ruption from that time to the present, although at different times it has 
been accelerated by slight uplifts, and at others it was probably retarded by 
a more or less close approach to peneplanation. 

CENOZOIC ERA 
TERTIARY PERIOD 

Some time before the close of the Tertiary period the surface of the 
greater part of Illinois and adjacent regions had been reduced to a nearly 
level plain, as shown by the fact that the surface beneath the Quaternary 
deposits is quite level except where narrow valleys were cut in late Tertiary 
and early Quaternary time. 

Near the end of the Tertiary period there occurred a general uplift of 
the land which quickened erosion and caused the streams to deepen their 
valleys. Well borings show that many such rock valleys 100 to 200 feet 
deep, now filled with drift, occur in Illinois, and a few such buried valleys 
have been found in the Milan and Edgington quadrangles. The valley of 
Mississippi River, near the southwest corner of the Edgington quadrangle, 
was cut at least 120 feet below the level of the present flood plain, and the 
valley of Copperas Creek, in the NE. sec. 16, T. 16 N., R. 4 W., was 
about 65 feet below its present level. 

The maximum relief of the preglacial surface was at  least 234 feet, 
but except in the deepest valleys it did not exceed 80 or 90 feet. 

QUATERNARY PERIOD 

PLEISTOCE KE EPOCH 

At the beginning of the Quaternary period, the surface of the Milan 
and Edgington quadrangles was much like the present surface, but dif- 
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ferent from it  in one impcrtant particular. The topographic features of 
that time had been developed solely by erosion, whereas those of the present 
surface were in part produced by deposition of drift, and in part by the 
subsequent erosion of these deposits by the present streams. 

Kaszsan ti11zc.-Relatively early in the Pleistocene epoch, during the 
Kansan stage of glaciation, an ice sheet developed at the north and spread 
broadly over the upper Mississippi basin, invading western Illinois from 
the Iowa side. After a long period of glacial occupation the ice melted away, 
leaving a thick mantle of clay, sand, pebbles, and boulders over the area it 
had covered. 

Ynrmozctla tin$e.-A change of climate from some cause or causes 
1-esttlted in the melting of the Kansan ice sheet, which was followed by a 
long interval during which the climate did not greatly differ from that pre- 
vailing in the region today. During this interglacial stage, known as the 
Yarmouth, the surface of the Kansan till was covered with vegetation, ancl 
after a long time a soil was developed in the upper part of the till, and the 
glacial deposits suffered considerable alteration and erosion. 

Illi?zoinn time.-The next event of importance was the advance over the 
region of the Illinoian ice sheet which came from the northeast, centering 
in Labrador. As it moved forward it gathered up much of the material left 
by the Kansan ice sheet and mixed it with other debris brought from the 
north. In  some places, however, it overrode without greatly disturbing the 
older drift, or even the soil which had developed upon it, but buried it just 
as it was. When the Illinoian glacier melted it left over the surface a thick 
bed of till which completely buried the hills and valleys developed by the 
streams ditring Yarinouth time, l ea~ing  the surface more nearly level than 
before. 

Sa~zgamo~z time.--LTpon the surface of the nearly level drift plain left 
by the Illinoian glacier, new drainage lines were gradually developed, and 
over the more level areas the organic matter from successive generations of 

' 

plants accumulated to such an extent as to form a carbonaceous soil (the 
Sangamon soil) which was in places peaty and contained large amounts of 
~~ndecomposed plant remains. Percolating ground water leached and other- 
wise weathered the upper few feet of the underlying till. On  the slopes 
where erosion was active, organic matter was not allowed to accumulate, 
but there was developed in places a thin bed of gravel wl~ich was con- 
centrated at  the stlrface by the removal by sheet wash and erosion of the 
fine constituents of the till. 

Iozuan and Peoria~z time.-The invasion of the Iowan glacier was not 
recorded by deposits of till in this immediate area. However, after the devel- 
opment of the present streani channels ancl the weathering of the upper 
portion of the till were well advanced, conditions arose in late Iowan and 
early Peorian time which favored the acc~~niulation of extensive deposits 
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of dt~st.  This dust or loess was spread over the surface of the Illinoiat~ 
drift sheet, covering the Sangamon soil and peat, the concentrated gravels, 
and over the leached and eroded surface of the Illinoian till where the soil, 
peat, and gravel were absent. Later, dust transportation diiminished, and 
the erosive processes again became doininant. The carving of valleys con- 
tinued without interruption until the 'CVisco~isin time, when they had reached 
almost theis present forms. 

Wisconsin time.-After the close of the Peorian interglacial time, ice 
of the Wisconsin stage invaded northern and eastern Illinois and spread 
westward to a position within 50 miles of the area under discussion. The 
headwaters of Rock River and of other tributaries of the htississippi in this 
region were covered by the Wisconsin ice sheet. The water liberated from 
the melting ice and loaded with glacial debris, followed these stream valleys 
westward from the ice sheet, depositing in their channels, and along the 
Mississippi into which they discharged, large quantities of sand and gravel. 
After the Wisconsin glacier melted from the region, the streams, in adjusting 
their channels to the reduced volume and load, cut down into the coarse 
materials they had recently deposited, and developed flood plains at  lower 
levels. The greater part of this old filling has been removed, but in a few 
places patches of this material have escaped erosion and stand several feet 
above the level of the present flood plains as remnants of terraces, which 
indicate the height to which the stream valleys had been filled. 

RECENT EPOCH 

I11 the Recent epoch the altitude of this region is not known to have 
changed in any important way. The principal event has been the removal 
of a part of the material deposited during the Pleistocene epoch. During 
this time the streams have been widening their valleys and forming broader 
flood plains. 

MINERAL RESOURCES 
The principal mineral resources of the Milan and Edgington quadrangles 

comprise coal, shale and clay, limestone, sand and gravel, and water. To  
these may be added the soil which is the chief source of wealth in the area. 

COAL 
The Milan and Edgington quadrangles lie near the northwest corner 

of the eastern interior coal basin (fig. 13), and in the part of this basin .where 
the Rock Island and Herrin coals, exist only in patches. 

CO'ILS OTHER TH,\N T H E  R O C K  ISLAND AND E-IEIIRIN BEDS 

I11 many places two 01- more coal beds besides the Rock Island and 
Herrin coals are known to be present in this area. These coals are thin, 
usually ranging from a few to 18 inches thick, and in only a few places is 
the thickness of one or moi-e of theiii known to reach 24 to 30 inches. The 
distribution of these coals is as irregulai- as their thickness, some of them 
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ljeing absent and others present in different outcrops and test horings less 
than one mile distant from each other. 

One of the thicker of these coals occurs near the base of the Pennsyl- 
vanian, but it is not persistent at  this horizon. In  the abandoned clay pit of 
the National Clay Company, at Sears, a coal 2 feet thick occurs about 5 feet 
above the Devonian limestone. I n  the log of a test boring in the SE. cor. 
SW. SE.  1/J; sec. 28, T. 16 N., R. 4 W., a coal bed 19 inches thick is 
reported 17 feet above the Devonian limestone at  an elevation of 569 feet, 
and another boring one-half mile farther northwest found a coal 29 inches 
thick 12 feet above the top of the Devonian, at an altitude of 550 feet. I n  
a boring one-half mile east of the one last mentioned a coal 21 inches thick 
was found 35 feet above the Devonian limestone at an elevation of 510 feet. 
Another coal, reported 38 inches thick, occurs 14 feet higher, at  an altitude 
of 524 feet. In another boring one-half mile south of the last, a coal 18 inches 
thick was reported 17 feet above the Devonian at  an altitude of 490 feet; 
another coal, 8 inches thick, occurs about 61 feet higher, and a third bed 
25 inches thick, is reported 50 feet still higher, at  an elevation of 603 feet. 

The following data on the coals penetrated in four test borings around 
the border of a single quarter section of land will illustrate the very variable 
distribution and thickness of these coals : 

In  the log of a boring on the NW. cor NW. SE. sec. 28, T. 16 N., 
R. 4 W., a coal 29 jnches thick was reported about 14 feet above the Devonian 
limestone at an altitude of 549 feet;  another coal 26 inches thick was found 
at an elevation of 645 feet;  another 11-inch bed occurred at an altitude of 
655 feet; and another 8-inch coal \\.as present at  679 feet. Another boring 
one-half mile east and one-fourth mile south of the last, passed through a 
coal 21 inches thick, lying 35 feet above the Devonian, at  an altitude of 509 
feet;  another bed 38 inches thick at 526 feet altitude; a 4-inch coal a t  542 
feet altitude; a 20-inch bed at 634 feet altitude; and a 6-inch coal at  an  
elevation of 650 feet above sea level. A boring one-fourth mile south of the 
last passed through 18 inches of impure coal 17 feet above the Devonian, * 

at an elevation of 489 feet;  an 8-inch bed at 550 feet altitude; a 25-inch coal 
a t  an elevation of 603 feet ; a 6-inch coal at 622 feet altitude ; and a 5-inch 
coal at  647 feet elevation. A fourth boring one-fourth mile west of the 
last found 19 inches of coal above the Devonian, at  an elevation of 569 feet, 
and an 8-inch coal at  an elevation of 650 feet. 

These variations are s h o t ~ n  in the accompanying columnar sections 
(fig. 32). 

As indicated above, it is not probable that any of these thin coals are 
peristent over very large areas, and the thicker beds appear to be somewhat 
more restricted in distribution than the thinner ones. In  a few places near, 
or at, their outcrop in the banks of the tributaries south of Mississippi River, 
one or another of these coals has been worked on a small scale, by drifts 
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V E R T I C A L  SCALE IN FEET 
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or strippings, for local use. Such old woi-kings are iiiost common along some 
of the sf 'earns betwy~n Illinois City and Andalusia, where the different coals 
thicken and thin within short distances. They reach thicknesses o i  18 to 28 
inches in the places where they have been worked, and the range of ele- 
vation of the various beds locally mined in this part 0.' the area ranges 
from 575 to 714 feet. On account of the irregularities in the thickness 
and extent of these coals it seems iiliprobable that they will ever become of 
more than local interest and importance. 

The IIerrin (No. 6) bed is the only coal that has been worked on a 
cclilmercial scale in the quadrangle. This bed is known to be present 
over the greater part of the southeast quarter of the Milan quadrangle, to 
which area its cornnlercial exploitation has been limited. Logs of borings 
in sec. 32, T. 17 N., R. 1 IV.. and in sec. 5, T. 16 N., R. 1 W., indicate 
that over a small area one of these coals may be present in that part of 
the quadrangle, from whicli it probably extends east towards Coal 1-alley, 
where outcrops are Itnown to occur. In  these areas the LIerrin (No. 6) 
coal is usually overlain by a dark, inipure, in places siliceous lime- 
stone known to the drillers as "blue rock," which is easily recognized in 
borings or outcrops. A small drift  fornlei-ly worked in sec. 32, T. 17 N., 
R. 3 W., sliows an unusual thickness of very inlyure coal, 24- to 42 inches, 
overlain by a thin-bedded sandstone, at  an altitude of 642 feet. This coal 
niay possibly represent the Rock Island bed, but there is no way of certainly 
determining that it does. A coal was form :rly drifted on in the bank of 
the creek in the NE. $$ sec. 2, T. 16 N., R. 3 W., at an altitude of 660 
feet. On  the old clump at  this locality were found septaria with cone-in-cone 
structure, and containing shells of a small E'rodaictus and other brachiopods, 
which niay represent the dark li~iiestone that normally overlies the Herrin 
(No. 6) coal. However, it is certain that the horizon of numerous large 
septarian concretions with cone-in-cone structure, so well developed along 
Coal Creek and otl~er streanis farther n-est, belongs to a level app ro~ i l na t e l~  
30 feet lower than that of the Herrin coal bed. Worth of Mississippi 
River in the northwest quarter of the Milan quadrangle, these coals have been 
recognized in a few places in secs. 9, 11, and 15, T. 77 K.? R. 2 E. 

I t  is thought that the coal is absent over the larger part of the AJilan 
quadrangle south of Mississippi River, outside of the area above mentioned, 
I t  may have originally been deposited over a greater or less part of this 
are<. in which it is now : 5sent, having been renioved by  re-Fleistocene 
erosion. Preglacial erosion was strong in parts of the quadrangle, as i s  

shown in the fact that all of the Pennsylvanian strata were removed in places. 
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near Mississippi and Rock rivers, and Mill Creek where the Devonian lime- 
stone lies immediately beneath the drift. Records of water wells in parts 
of sec. 9, T. 16 N., R. 2 T I T . ,  also show that in those localities all of the 
Pennsylvanian rocks were removed before the glacial drift was deposited. 
I t  seems probable, however, that the Rock Island coal was never present 
over parts of this area since Pennsylvanian outcrops and well records are 
known up to altitudes higher than that of the Rock Island coal bed farther 
east, north, or south in which neither this coal nor the dark limestone that 
usually overlies it are present. 

EDGTSGTON Q U A D R A N G L E  

The Hersin (No. 6 )  coal outcrops in several places along Camp 
Creek and Little Camp Creek, anti probably underlies the larger part of the- 
south half of the southeast quarter of the Edgington quadrangle. I t  may 
also extend to a greater 01- less clistance eastward into the Milan quadrangle. 
The Herrin coal bed is t1:ought to be absent over allmost all of the other 
parts of the Edgington quadrangle south of Mississippi River. I t  outcrops 
in a few places in sec. 30, T. 17 N., R. 3 W., and one or two small outcrops 
of dark, impure limestone belonging to a hoi-izon i~nrnecliately above the 
No. 1 or No. 4 coal occur in the south bank of Copperas Creek, in secs. 21 
and 22, 1'. 16 N., R. 4 W. This limestone viJas underlain by a thin coal, 
possibly the Hei-rin bed, which lies at an altitude of about 654 feet above 
sea level. Both the coal and tlie limestone occur at  this locality only in 
small patches, as is shown by the fact that logs of test boi-ings made in these 
sections, and in secs. 27 and 28, adjacent on the south, sliow no trace of the 
dark limestone or the Hei-rin coal. North of NIississippi River this 
coal and the overlying dark limestone outcrop in the SE. fh sec. 20, T. 17 N., 
R. 1 E., and in a few other places in the Iowa part of the Edgington quad- 
rangle. The Hersin coal is known in outcrops and test borings in too 
few places to justify plotting the rock structure of the quadrangles on the 
stratum. The altitude of this coal in the places where it is known is shown 
by figures on the map, Plate 11. 

As in the Milan quadrangle, the Herriti coal probably acctrmulated over 
a larger area than that which it underlies at present. From such areas a part 
of it may have been reilioved during the long post-Pottsville-pre-Pleistocene 
interval of erosion, during whic11 in places all of tlie Pennsylvanian 
strata were denuded, as in the SE. % sec. 33, T. 15 N., R. 5 W., and in 
several places in the northesn part of the quadrangle, where the Quaternary 
strata rest on Devonian limestone. I t  is not at all improbable also that 
coal never accumulated over- a large part of the area in which it is now 
absent in tlie quadrangle, or, if it did, it was removed by conteiiiporaneous 
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erosion indicated by more or less local intra-Penlisylvanian unconformities. 
There is little doubt that the Herrin coal occurs in many places 

where it is not now known, for a considerable part of the area of the quad- 
rangles has not been thoroughly tested. This coal probably underlies con- 
siderable parts of Perryton and Preemption townships, between the areas in 
which it is known in the southeast part of Edgington and that on the south- 
east part of the Milan quadrangle. I t  is probably absent over Eliza and 
Drury townships, and a sufficient number of test borings and sections of 
outcrop are known in Buffalo Prairie Township to show that the coal is 
there present in only a few small patches. I n  Edgington, Bowling, the 
north half of Rural, and the greater part of Black Hawk and Andalusia 
townships, the Pleistocene deposits are deep, and doubtless cover preglacial 
lowlands where all but isolated remnants of this coal were eroded away 
before the drift was deposited. I f  such remnants are found in these town- 
ships, they will probably have a poor cover, and prove of little value on 
account of difficult mining conditions. 

In  the mines where the I-Ierrin coal bed has been worked, the 
thickness varies from 234 to nearly 5 feet. It is a black, and rather soft 
coal, having a dark-brown streak. Where it is normally developed it is in a 
single bed which contains a parting with some impurities a short distance 
below the middle part. The details of this coal and associated strata a t  
different localities where the bed could be well studied are shown below : 

Secfiolc of Hen-ijc con1 in m i u e  N o .  3 o f  Con1 Val ley  Alijzilzg Co~npn?z~l  
a t  114ntherville 

Thickness 
Fee t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone, dark 7+ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, black, fissile, fossiliferous.. s 

Coal, with much mineral charcoal in thin bands, and showing indistinct 
impressions of leaves and other parts of  plants. Sulphur occurs dissemi- 
nated in chunks or small particles in the lower part of the coal, and in 
thin leaf-like layers in the upper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3$4 to  5 

Sectiopz o f  Hen-i?z bed ijt mril.c'e N o .  7 of the  
.41den Coal C^o~rzpa/lg, nt  Mntl lcrz~i l le  

Thickness 
Ft. Ill. 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lirr estone, dark 7-k 
Shale, dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 

[upper bench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 
Coal ( middle bench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

. . . . . . . . . . . . . . . .  [lower bench, with a little marcasite near the top . .  2 6 
. .  . . . . . . . . . . . . . . . . . . . . . .  Shale, with marcasite slid imprints of stig~rzirrio..  1 

Underclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6 
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S e c t i o n  o f  the Herrin coal in the mine o f  
D o z t g l z e ~ t y  Bros., n e w  B o d e n  

Thickness 
Ft. Ilt. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone, dark 14 .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, black, fissile 2 .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 2 10 
. . . . . . . . . . . . . . . . . . . . . .  Shale, or bony coal, brown, containing marcasite.. 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Underclay, gray 2+ 

MINES AND MIXING METHODS 

All of the commercial coal mines operated in this area are in the south- 
east quarter of the Milan quadrangle. Three commercial mines are in oper- 
ation in this quadrangle, and another was opened in 1917 about one-fourth 
mile south of the border of the quadrangle, along the Rock Island Southern 
Railroad. Besides these shipping mines, several local mines are worked 
during the autumn and winter months to supply local trade. The most of 
the mining is done on the room-and-pillar method. The haulage is by 
mule-tail rope or electric or gasoline motors. The roof conditions are good, 
and the flow causes little trouble. Below is given a list of the shipping 
mines, the average thicltness of the coal in these mines, the depth to the 
bottom of the Herrin coal bed, and the altitude of the base of the coal in 
each mine. 

Altitude 
of bise 

of 
Herrin coal 

 PEE^ 
59s 
624 
654 

Gepth Tl~icknes: 

Besides the shipping mines listed above, about 10 local mines in the 
quadrangles are worked clui-ing a few ino~~tl is  of each year. 

t c  bottom 
Name 

1 HerRfn coal 

of 
Herrin 

coal bcd 

I r'eet I lnches 
,41den Coal Co., mine No. 7 . .  . . . . . . . . . . . . . . . . . . .  
Coal Valley Mining Co., mine No. 3 . .  . . . . . . . . . .  
McCraney Sand and Gravel Co. .  . . . . . . . . . . . . . . .  1 56 1 46 
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Samples of coal were collected from several of the mines in the area and 
the results of analysis are shown in Table 2. The analyses for which "C" 
numbers are given in the second column of the table, are republished from 
Illinois Mining Investigations Bulletin 3. 

TABL.E 2.-Analyses of mine  samples from the Edyiszgfon and Milan quadrangles 

Not exactly indicative of commercial output 

Prox~mutp tlna,lysis of c.oal 
1st: "As I-ecti, with total 

moisture. 
2r:d: "Dry" or moistur? free. 

a 
3 

4- 
li . - 
C 

F -- 
13 23 
Dry 

15 24 
Dry 

1.5 1 5  
Dry 

14 97 
my 
14 46 
Dry 

14 07 
Dry 

14. .58 
Dry 

13 07 
Dry 

14 10 
Dry 

17 75 
Dry 

17 50 
Dry 

17 30 
Dry 

15  36 
Dry 

C19 
0227a 

C19 
0227a 

C19 
0227a 

CIS 
0227a 

ClR 
02278 

C19 
0227a 

Cl8 
0227 

C18 
0227 

C18 
0227 

C17 
0104 

C17 
0104 

0328 

0536 

Rlcrcer . . . . . . . 

Mercer. . . . . . . 

Mercer . . . . . . 

Mercer. . . . . . . 

Mercer. . . . . . . 

Mercer. . . . . . . 

Mercer. . . . . . . 

Mercer. . . . . . . 

Mercer. . . . . . . 

Mercer. . . . . . . 

Mercer. . . . . . . 

Ro-k Island. . 

Rock Island. . 

ng the same file number are from the same mine. 

SHALE ,4ND CLAY 

Shale, loess, and alluvial clay have been used in this region in the manu- 
facture of clay products. Of  the shale, two beds have been used. The lower 
one lying near the base of the Pottsville was worked a few years ago by 
the Black Hawk Clay Manufacturing Conlpany, at  Sears, in making the 
better grades of pressed brick and building brick. A thickness of about 24 
feet of shale was dug and mixed with a considerable percentage of the 
overlying loess as the raw material. 
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In  the vicinity of Illinois City a bed of white shale 5 to 7 feet thick 
mas formerly worked for white pottery, and used by four plants near Illinois 
City in the manufacture of jugs, crocks, and jars. Considerable quantities 
of this shale were also hauled to Fairport, and used in the manufacture of 
similar products. This bed of white clay lies about 35 feet above the upper 
zone of thin clay-iron stone concretions at an altitude of about 695 feet. 
I t  appears to be of limited distribution, this white phase especially not having 
been recognized outside of a small area, less than one square mile in extent, 
in the vicinity of Illinois City. This shale has not been utilized for a number 
o-t years. 

The Davenport Rrick and Tile Company operates an up-to-date clay 
plant at Buffalo, Iowa, across the river from Anclalusia. Shale from the 
basal part of the Pottsville mixed with the overlying loess is the material 
from which hollow builcling block, sidewalk brick, paving brick, building 
brick, sewer pipe, ancl drain tile are manufactured. 

For several years h'lr. I-Ians Paulson has operated a brick yard on 
Twelfth Street road in South Rock Island. The more common grades of 
building brick are made from the surficial clays, about 34 per cent of loess 
being used in the mix with about 66 per cent of the underlying blue clay, 
a vertical face of 26 feet being dug. 

A few years ago Olaf Atltinson and hZr. Richmond in Rock Island, and 
August Raistens in Xloline, operated plants for the manufacture of the more 
common 1111ild;ng b~ ic1-. 11ki1-g- s~il-ficial clays as the raw material. In  recent 
years work in these plants has been discontinued. 

The only limestone of commercial iinportance that outcrops in the 
quadrangles is of Devonian age, and is exposed along the rivers in the 
north part of the area. 

The Rtolinc Stone Company formerly operated a large quarry in the 
limestone from the lower part of the Devonian, in Moline. The stone was 
crushed, and large quantities sent to the Rock County Sugar Conlpany at 
Janesville, \Visconsin, for use in refining sugar. Considerable quantities of 
crushed stone were also shipped to various places within a radius of 100 
miles, for use in concrete and road building. 

The Cady quarry and Swan Tropp quarry in Moline have taken out a 
large amount of Devonian lin~estone for use in the city and adjacent ter- 
ritory. 

In the bank of the river at  Sears considerable limestone has been quar- 
ried for Government use in connection with the canal and locks, and other 
improvements in that vicinity. Limestone has also been quarried in the 
bank of the river south of Sylvan Island, and near the east end of Rock 
Island, for Government use. 
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Large quantities of limestone are quarried by the Linwood Quarry 
Company at Linwood and the Dorese Brothers Crushed Stone Works a t  
Buffalo. The larger part of this stone is sold for riprap, or  crushed for 
concrete and other purposes. I t  finds n~arket in many places between Rock 
Island and Kansas City. 

Sand suitable for plaster and cement is abundant in many places along 
Mississippi and Rock rivers, and along the channels of several of the larger 
creeks in the quadrangles. Large quantities of both sand and gravel have 
been taken from a large pit worked by the Rock Island Southern Railroad 
Company on the flood plain of Mississippi River near the SE.  cor. sec. 21, 
and the SW. cor. sec. 22, T .  17 N., R. 2 V i T .  A vertical face 12 to 14 feet 
high has been worked in this pit for a distance of about 20 or more rods. 
The material consists mostly of small gravel mixed with coarse sand. This 
is an important source of gravel which is sorted from the sand by screen- 
ing. Large amounts of sand are hauled from the channels of Rock Creek 
and Mississippi River for use in plaster and concrete in Rock Island and 
Mo! ine. 

The chief raw materials required for the manufacture of Portland 
cement are limestone and clay or shale. The limestone should be rela- 
tively free from such undesirable impurities as dolomite, chert, and pyrite. 
The clay or shale should not contain ii~uch sand, pyrite, or  gypsum. 

Limestone in sufficient quantities and apparently of requisite purity is 
available, convenient to the Chicago, Rock Island and Pacific Railroad, in 
the vicinity of Sears and Milan, in the northeast part of the Milan quad- 
rangle. This limestone is of Devonian (upper Wapsipinicon and lower 
Cedar Valley) age; a working face of 20 to 40 feet could be in places 
developed. 

Shale of Penilsylvanian age that appears to be suitable for Portland 
cement material is exposed in the old clay pit of the Black Hawk Manu- 
facturing Company only a short distance from the limestone outcrops. 
While tests and analyses of these materials should be made before their 
suitability for Portland cement nianufacture could be certainly determined, 
yet these deposits appear promising and their ready accessibility and near- 
ness to the railroad would seem to warrant an investigation of this locality 
on the part of anyone looking for available material for Portland cement 
purposes. 

The limestone worked in the old Cady quarry in East Moline also 
seems to be relatively pure calcium carbonate, and suitable clay or shale 
could doubtless be found at no great distance away. 
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No definite and systematic testing for oil or gas has been done in this 
region. I'he churn-drill coal borings serve to test the rocks for oil and gas 
to the depth these borings penetrate the Pottsville strata, and the deep 
water wells in the area furnish information regarding the presence of oil 
and gas in strata as far clown as they explore. Owing to the lack of any 
single, easily recognized key stratum in the Pennsylvanian rocks, the altitude 
of which could be determined from outcrops in borings in many places over 
the entire area, it has not been possible to present a structure map of the 
cluaclrangles showing the lay of the rocks in different places, and the areas 
where small domes arches, or synclines might be present. A few small 
structural features are known, as the low anticline extending in a north- 
west direction from near the center of sec. 25, T. 17 N., R. 2 W., prob- 
ably passing through Milan ,rnd across h/llississippi River near Oakdale. 
This arch is 20 or  more feet in height, and presents somewhat favorable 
oil structure. A small donne appears to be indicated by the altitude of 
the Hesriu coal bed in sec. 24, Duncan Township, and see. 19 of 
Perryton. What the eastward extension of this convex structure may be 
can not be cleteri~iined by tlie explorations made up to the present time. 

The rise of the Rock Island coal from Sherrard, where its altitude 
is about 612 feet above sea level, to Cable, where its elevation reaches 654 
feet, indicates a dome or anticlinal structure in the vicinity of Cable of 
sufficient magnitude to warrant testing, if any oil tests were to be made in 
this vicinity. 

Another sniall dome is indicated soutliwest of Mathesville. The altitude 
of the I-Ierrin coal at Mathei-ville is about 630 feet, wliile about one mile 
southwest of this place the coal rises to 650 feet. 

However, it should be remembered that the presence of oil depends on 
several factors besides structure. so there is a large element of uncertainty 
regarding the presence of oil even where tlie structure appears favorable. 

G A S  I N  G L A C I A L  DRIFT 

Small quantities of gas have been reported from a few water wells in 
the +adrangles. Gas was reported in a well about one-fourth mile east 
of the center sec. 35, T. 17 N., R. 2 W. In another in the NE. % sec. 
35, T. 16 N., R. 5 W., gas was found in a bed of sand or sandy clay at 
a depth of 85 feet. In  ano t lw well in the NW.  1/4 sec. 36 of the same 
township gas is said to have been found at two levels, respectively 80 arid 
119 feet below the surface. In  all of these cases the gas occurred in porous 
beds of sand 01- sandy clay enclosed in the drift. I n  such cases the gas 
\Tias. doubtless derived from tlie decomposition of relatively small amounts 
of organic matter that was buried in the glacial drift, and it can not be 
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expected to occur in such quantity as to be commercially important. Such 
gas-bearing beds of sand or gravel enclosed in glacial drift have no neces- 
sary connection with oil or gas accutr,ulations in the deeper rock strata, 
nor does the presence of gas in the glacial drift furnish any indication of 
the presence of oil or g-as in the deeper, l~arcl rock strata of the region in 
which it occurs. 

Five of the types of soil differentiated in the soil survey of the Illinois 
Agricultu~' 1 Experinqent Station are found in this area. These are : (1) 
black clay loam, found 011 tlie poorly clrainecl prairies; (2) brown silt loam, 
found on the undulating uplands ; (3  j 4 sllow silt loam, fotlncl on the hilly 
areas;, (4) brown loam characteristic of the flood plains or bottom lands ; 
and ( 5 )  sand soil, found in places along the flood plains, and crowning the 
hills in dlaces along the east bank of Mississippi River. 

Like all others, these soils have been formed by geologic processes, to 
which they owe to a considerable extent their texture, their chemical and 
physical composition and tlieir fertility. The character of the soil a t  any 
place depends on the character of the rock or rocks from which it was 
derived and on the conditions and forces to which it has been subjected. 

I n  the Milan and Eclgington quadrangles the black clay loam has been 
formed from the loess under conditions of poor drainage which permitted 
the residual, imperfectly decomposed plant debris to accumulate in the soil. 
Probably imperfect drainage and humid climate are the chief factors con- 
cerned in the development of the dark color of this soil. 

The brown silt loain has been developed under conditions similar to 
that of the black clay loam, except that erosion was a little more active in 
the area wh ,re it OCCLISS, which gave to the surface a little better drainage, 
and prevented the accunlulation of the dark carbonaceous residual plant 
material to a11 equal degree. 

The yellow silt loan1 was formed in places where erosion has been still 
more effective than in the areas of brown silt loam, and where the dark, 
imperfectly decomposed plant debris is removed by erosion and leaching as 
rapidly as it is formed. 

The brown loam soil differs in origin from tlie type described above 
in that it receives from time to time accessions of new material. I t  lies on 
the flood plain within reach of high water, so that a thin film of sediment 
is deposited more or less unifoi-iiily over it a t  every time of overflow. The 
resulting S O I ~  is usually soinewhat sandy, and loose textured. 

The :and soil is found only over small ai-eas of flood plains, or on the 
hills bordering the east bank of bIississippi River. This soil is granular, 
porous, and thin, and is the least fertile of the soil types in the area. 
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WATER RESOURCES 
SHALLOW WELLS AND SPRINGS 

An abundant supply of excellent water for domestic use can be ob- 
tained at shallow depths throughout this area. Rain and snow water is 
readily absorbed by the loess and percolates downward until it reaches the 
underlying comparatively impervious boulder clay. Much of it accumulates 
at the top of this clay, though near tlie borders of the upland a part moves 
laterally until it reaches the surface on the valley sides, where it issues as 
springs. A part percolates down into the boulder clay, commonly reaching 
and satttrating lenses of sand which are in many places enclosed in the till. 

WELLS TN T H E  GLXCIAT, DRIFT 

Many of the farm wells obtain water from the base of the loess, which 
until recent years has been one of the important sources of water in tlie 
shallow wells on the uplands. On account of the general lowering of the 
ground-water level during the last fifty years, this source of water supply 
has been gradually weakened, and wells liave more and more been drilled 
into sands lying within the glacial drift. Many wells from 80 to 140 feet 
deep obtain their water from sand and gravel beneath the boulder clays. 
Wells of this kind are common in the areas of deep drift in Black Hawk, 
Bowling, Edgington, Preemption, Perryton, Buffalo, Prairie, Drury, Eliza, 
and Duncan townships. Where the sand or gravel bed lying within or 
beneath the till is more than a few inches thick, it yields an abundant sup- 
ply of water for farm wells. 

WELLS I N  HARD R O C K  

Where abundance of water is not obtained in the porous beds asso- 
ciated with the drift, it is sometimes found in the Pottsville sandstones, 
either those near the base of the formation or those occurring at  higher 
levels. Borings into the Pottsville are often put down to the top of tlie 
Devonian limestone. 

The sandstones of the Pottsville are so irregular in their development 
and distribution that in some places well drillers liave been obliged to drill 
a distance of 50 to 100 feet into the Niagaran limestone before obtaining 
a strong water supply. The upper part of the Niagaran limestone is ustr- 
ally porous, and seldom fails to furnish a generous supply of water. This 
water-bearing horizon is found about 475 feet above sea level in tlne north- 
ern part of the area, but declines to about 325 feet above sea level, or  
lower, in the south part of the quadrangles. On low places over the Mis- 
sissippi flood plain the Niagaran limestone has yielded an artesian flow. 

The shallo~vest source of water for flowing wells in this region is the 
Galena dolomite. The water from this horizon usually has a strong odor 
of hydrogen sulphide, and in most wells that have penetrated to or below 
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this horizon the water has been cased off to prevent its mingling with the 
water from deeper sources. The only well known to be supplied from this 
horizon alone is the deep well at  Linwood, the flow from which is known 
as the "sulphus springs." 

The St. Peter sandstone is the most seliable source of good deep-well 
water in the quadrangles. The original head of the water from the St. 
Peter sandstone in the quadrangles was about 645 feet above sea level, but 
in recent years this head has been reduced by tlie many wells that have 
been bored into tlie St. Peter sandstone in the cities of Rock Island, Mo- 
line, and Davenport, so that at present it does not much exceed 580 feet. 
The water from wells tapping the St. Peter sandstone will probably flow 
everywhere in the flood plains of the Mississippi and Rock rivers in this 
region. The supply of water from tlie sandstone is abundant, and the 
quality excellent, as shown by the analyses made by the State Water Sur- 
vey, Table 3. 

The St. Peter sandstone is the niain source of water supply in the 
Atlantic Brewery well, in Rock Island, in the paper mill well in Moline, 
and in the city well in Milan. 

The deepest artesian water supply in this region is from the sandstones 
of Upper Cambrian age. The head of this water is higher than that of 
the St. Peter sandstone. A test made in tlie well of the Rock Island Brew- 
ing Company on Elm Street in Rock Island, in 1905, showed that when the 
well was cased down to 1,604 feet tlie water rose to a height of 596 feet 
above sea level. By the use of an air-lift this well has yielded 450 gallons 
per minute. The water from the Cambrian sandstone in the Prospect Park 
well in Moline and the Mitchell and Lynde well in Rock Island was sonie- 
what more salty than that coming from tlie St. Peter sandstone. From a 
well said to be 2,000 feet deep, on the edge of tlie flood plain of the north 
side of sec. 2, T.  16 N., R. 5 W., water flows constantly in a stream nearly 
three inches in diameter. The altitude of the top of the well is 549 feet. 
This water is also strongly mineralized and not good to drink. In  this 
region the head of the water fsom the Cambrian sandstone is not so high 
now as it was when the first wells were pnt down into the formation. 

SURFACE-WATER SUPPLIES 

The supply of surface water in this area is abundant for all ordinary 
purposes, but the TI-ater contains so much sediment, and other impurities that 
filtering is necessary before it is safe for clomestic use. Since good well 
water is easily available everywhere in tlie region, stream water has not 
been much utilized except by tlie larger cities, which require large amounts. 
The city of Moline obtains its water supply from Mississippi River, the 
water being filtered through Jewel1 filters, lime, and iron also being used 
in the treatment. Sanitary analyses of the unfiltered and filtered river wa- 
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ter from which the Moline city supply is obtained u7ere made by the State 
Water Survey. The results are shown in tables 4, 5, and 6. 

TABLE 3.-iWineral analyses of St. Prter sandsto~ce w d e r  from zcdls in t h e  
M i l n n  arid Edington quarl~wzgles 

Town. . . . . . . . . .  . l ~ ~ ~ k  ~s landj  Rock Island' Moline 
(3rd A4~-enue (1st ,%venue/ (Power / and 14th a n d  6bh S t )  Plant) 

Strwt) ' ! 

Moline Milan 
(4th and 

West Sts.) 

Deere and Dr. R. C.  J. City 
Co. 1 Meyer 
1490 1028 1157 

Owner. . . . . . . . . . . . . . . . . . . . .  
Depth of well.. . . . . . . .  . . b e t  
Depth of casing. . . . . . . .  . feet  
Rate of pumpinggah. per min. 
Date sample was collected. . . .  

D e f e r m i n a t i o ~ ~ s  nzarle (parts  per mi l l ion)  

1581 1404 
. . . . . . .  250 
. . . . . . .  1 : 

1 : 1 78 1 July 24, '11 April 25,  '11 April 23, '12 

Potassium. . . . . . . . . . . . . . . . .  
Sodium. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Ammonium. 

. . . . . . . . . . . . . . .  Magnesium. 
Calcium. . . . . . . . . . . . . . . . . . .  
Iron . . . . . . . . . . . . . . . . . . . . . . .  
Alumina . . . . . . . . . . . . . . . . . . .  
Nitrite. . . . . . . . . . . . . . . . . . . .  
Nitrate. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  Chlorine. 
Sulphate . . . . . . . . . . . . . . . . . . .  
Silica. . . . . . . . . . . . . . . . . . . . . .  
Bases. . . . . . . . . . . . . . . . . . . . . .  

Hypothet..ical cornbinations (parts  per ?nillion) 

......... IJotassiunl nitrate.. 
Potassium chloritlc. . . . . . . . . .  

Hyl;ofheLical combinations (gl-ailzs per U .  S .  gallon) 

. . . . . . . . . . . .  Sodium nitrate. 
. . . . . . . . . . .  Sodium chloride. 

Sodium sulphate. . . . . . . . . . . .  
. . . . . . . . .  Sodium carbonate.. 

Ammonium sulphate . . . . . . . .  
Ammonium carbonate. . . . . . .  
Magnesium sulphate . . . . . . . . .  
Magnesium carbonate. . . . . . .  

. . . . . . . . .  Calcium carbonate. 
Iron carbonate.. . . . . . . . . . . . .  
Iron oxide. . . . . . . . . . . . . . . . .  
Alumina . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  Silica. 
Bases . . . . . . . . . . . . . . . . . . . . .  

Total. . . . . . . . . . . . . . . . . .  - -- 

- 

. . . . . . . . . . . . . . .  Tota l . .  . !  68.99 

. . . . . . . . . .  Potassium nitrate. 
. . . . . . . .  Potassium chloride.. 

. . . . . . . . . . . . . . . . . . .  Sodium nitrate. 
Sodium chloride. . . . . . . . . . . .  

. . . . . . . . . . .  Sodium sulphate. 
Sodium carbonate.. . . . . . . . . .  
Ammonium sulphate 
Ammonium carbonate. . . . . . .  
Magnesium sulphate . . . . . . . . . . . . . .  

. . . . . .  htagnesium carbonate. 
Calcium carbonate. . . . . . . . . .  
Iron carbonate.. . . . . . . . . . . . .  
Iron oxide.. . . . . . . . . . . . . . . . . . . . . . .  
Alumina . . . . . . . . . . . . . . . . . . .  

.03 
1 .35  

18.67 
32.68 
4.09 

. . . . . . . . . . . . . . .  
.31 

4.24 
6.80 

.01 

.09 
Silica. . . . . . . . . . . . . . . . . . . . . .  42 
Bases . . . . . . . . . . . . . . . . . . . . . .  1 :30 



WATER RESOURCES 



EDGINGTON AXD MILAN QUADRANGLES 



WATER RESOURCES 



96 EDGISGTON AND MILAN QUADRANGLES 

The city o i  Rock Island also obtains its water supply from Mississippi 
River. The sanitary and minei-a1 analyses of the water from the Rock 
Island supply ,Fave 1-esults similar in a general way to those of the Moline 
city water, as ~ o u l d  be expected froni the short distance between the in- 
take ox these cities. 

Water power is cleveluped by a dam across a branch of Rock River 
between Milan and Sears. Much greater amounts c f water power could be 
made available on Mississippi River in this region but no effort Las been 
made to develop power from this source. 


