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February 9, 1930. 

Dear Dr. Leighton: 

I am submitting herewith the manuscript of the repo:1'.'t on the 11 Geology 

and Mineral Resources of the Havana quadrangle", consisting of c o~ t~nts and 

illustrc,tions, 6 chapter s and 3 appendices, with thr ee tubes of separate il­

lustn .. tions containing plates, fi gures and ta.bles. I a m also submitting 

the phot ogra phs and negatives l!la ken in connection with the Havana work , the 

n - te book, with the notes typed and indexed, the drill recor ds for the a r ea , 

and other rnaps, diagr a ms and note s pertaining to the F.avana work. 

The manuscri p t is essentially complete, with the foll owing ex cep t ion s : 

(1) List of Pennsylva nian f os si l i ·we rtebrates to compose to,ble 
4 of Appendix A, Part I. 

( 2 ) List of Pennsy l vanian fossil plants, to compose table 5 of Ap­
pendi x A, Part II, and thre e or four tex t referepces to the 
corre l at ion sutgested by fossi J floras for certai n beds. 

(3) The name s of trees represented by wood in certain localities in 
the Kansan, Yarmouth a nd Wisconsin dep os its to be inserted in 
text di s cus sions of these deposits. 

(4) Foot note refe rences to Dr. Weller's pap er on Cyclical sedi ment ­
ation, and my report on the Alexis quadrangle, .fH•;,ges to be in- . 
s erted. when these re1i orts a r e issued. 

be en 
The fossil invertebrat es have exami ned cur s orily, and a partial f auna of about 

100 species has been l i s ted, but t h ere is a l a rge a mount of Lia t erial w.tii ch has 

·not yet been gone over, whi ch will doub,, l es s add th the present temporary list. 

Tiie m Ei. terial represents a bou t 73 co l lect i ons fro m about 20 or 25 strati grap :de 

h ori zons . The foss i l plant col l ection s are wtth Professor No~ _ who has verbc.1-

ly promi sed a report on t hem a bout March 1st. Ti.1.e Pleis tocene wooo. has not 

yet be en submitted to an exp ert for i dentification. The a mount is not J.arge, 

a nd the ident ifica tion can probabJy be lllade in a short ti me when submitted . 

I spoke with Professor Hot tes about it, and he thought no one i rJ the bota ny 

department here would be qualified to make t he identification. The material 

can be pre pared for ship ment to any one you may se,le ct wi t 1 .• in a short time. 
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The report is long, and may include certain material which you. do not 

~onsider it necessary to publish. I have worked on the principle suggested 

by Dr. Ekblaw that a report can be better edited down, omitting rnateri~l pre­

sented, than adding desired material which is not present in the manuscript. 

The materials composing Ap_t-lendix C shottld be mentioned especially. Part I 

consists of the deep drillings in the Havana and a~jacent quadrangles wu1ch 

have been used in constructing three cross sections and 7 structure contour 

maps. Similar ~terial was used in the Alexis report in the same way. Part 

II consists of well records not used in these sections and maps. Because of 

the small number of these wells, they add co1:1paratively lit·cle to the report • 
. 

Par~ III contains 57 coal test borings selected from the 500 or more in the 

qua.drangle. These coal tests extend to the :No. 2 coal in regions well within 

its llne of outcrop, and to the Ro·ck Dsland No. 1 coal in many places in the 

Havana quadrangle and a narrow strip of t ... i.e Canton quadrf,.ngle within l½ nii les 

of the Havana. These sections have been drawn up graphically in one of the 

section sheets sub~itted along with the manuscript. It is possible to cor­

relate many of these with the formational units proposed, and they afford 

nruch information relative to the ~ariat1ons of the Pottsville in that part 

of the area where it is concealed by younger strata. These records were near 

all confidential at the time when they were obtained (mostly 1917-1920), when 

considerable interest was shown in the No. l coal in this region. The compan 

which drilled the holes have t$J!eli& suspended operations in the region, and 

present interest is almost wholly concentrated in possible strip lands in the 

Springfield (No. 5) coal. I have carefully omitted sections sup~lied by 

the strip companies now opernting in the area, as they are , of course, 

strictly confident~al, and it is important that they be kept so. If these 

deeper records Bhould be used, permission for their use should be obtained 

from the companies furnishing them, principaLLy the Saline County t!oal Cor­

poration, the Star Co~l Company, and Wm. Scripps. Dr. Ekblaw has suggested 
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that if these records are not used, the stratigra~hic data presented in tnem 

~ight be shown in graphic Ill sections of the records, with the statement tha 

the records might be consulted at the survey by persons interested. Most of 

the sections have been drawn up, and all could be drawn from the sections and 

correlations given in this part of the appendix . , Three or four partial logs 

from these borings are here used in the text to illustrate certain parts of 

the Pennsylvanian section. Should the whole recor- ds be published, these sec~ 

tions could be omitted, and reference roade to the appendix. 

The locations of points mentioned, the description and thicknesses of 

members of stratigraphic sections, #II the names and authorities of Pleistoce 

fossils (appendix A, Part III) and foot note references to tne literature hav 

been checked against the original sources after the completion of the rnanu­

scri.)t. 

Parts of the IH#ffilJ=II manuscript dealing with the Pennsylvanian have been 

revised so that they are in accord with the stratigrarJhic conclusions reacne 

during the field season of 1929 in IJIJIJ#J areas adjaa:ent to· the Havana quadran 

In the treatment of the Pennsylvanian stratigraphy, I have followed the 

plan outlined in the summary statement of the fmeld work of 1929. I have 

considered the groups or suites of sediments there considered separately as 

formations, and have designated them by names. The basal boundary has 

been placed at 'the base of the sandstone where a sandstone is .Jresent, In 

those forr~tions which locally lakk a basal sandstone, the boundary has been 

placed at the contact of the underclay below the coal of the overlying form­

ation and the### evenly laminated shale, the limestone, or coal bed of the 

underlying formation • . Coal beds occur in each formation designated. There 

is appended here a statement ##ff regarding the meaning of each of the new 

formational names proposed, together with the names applied to 5 members of 

formations. The names Pottsville, Carbondale and McLeansboro are used t~roui 

out the report with their standard ' efinition, parallel to the new classifi-

cation, but are termed series, cs~ P. 
Very since~el~;,:;ours _ / 

'Y/.~~7ct-~. 
p / \ ) 
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• s. The outcrop map, Plate I, shows the Pleist cene units colored and witl 

acc0mpanying legend. The legend shows two alternative possibilities for col­

oring the Pennsylvanian (1) 3 units, ti1e Pottsville, Carbondale, and 3c­

Leansboro, and (2) 6 units, with the new formations and groups of them as 

units. The outcrops are not colored, because of uncertainty as to which of 

the two classifications is to be--foll{)wed. Reference can be made to the 

acco~anying photoli thographic ( office·Jmap§ on wh: ch the outcrops are colored 

according to the first classification. If the second classification is to be 

fallowed it wi 11 · 1e necesse,ry for me to draw bou .. 1dari es within the outcrops 

for tnis _purpose. This will not be as accurate a map as that.first presented: 

as the data for it will have to be obtained from field notes, rather than donE 

in the fie~d. The errors in boundaries would not be me much as 20 feet in 

most places, I should thinr. 



NEW NAHES PROPOSED IN TF...E HAVANA Q,UADRANGLE MANUSCRIPT 

(1) Babylon formation. This name is proposed to designate# the sediments 
formed during the second cycle preceding the deposition of the Rock Island 
(Jfo. 1) coal. The typical outcrop is a high cut bank on the \"'veot-,sid~ 8f - ➔ 
Spoon River in the liV/. ¾NW.¾ sec. 14, T. 1 N., R. l E. (Lee tw_f1'.)~1 H t~~ 
Avon quadrangle. At this type outcrop a 2' coal considered the Roc'k Islan 
No. 1 outcrops i1igh on the bank be~ow sandstone, below this underclay, 
sandy shale and sandstone, then a ###41#### cycle co prising shale, limeat 
coal and underclay, and below this the strata assigned to the Babylon 
formation, namely 

S.1.1ale, gray, darker above, with Lingula 1 '9" 
Limestone, gray, concretionary, with root .J.Jraces 5 11 

Shale, gray, micaceous, unfossiliferous 5" 
Limestone, pyritic_, unfossiliferous 1-2" 
Shale_, black, fissile, hard and soft 3 '11 11 

Cannel coal 5½'1 

Coal, not cannel l¾" 
Bla ck coaly shale 2 11 

Sandy clay, light eray, 4' 
Sandstone and sandy shale, some Stigmarian, some coarser than othe 

Pennsylvanian sandstones and More recrystallized, ~artl: con­
cealed. 8 '9" exposed. 

filhere is some uncertainty as to whether this is the oldest for ILa tion or 
cycle in wae western Illinois district so far studied. There is, in a few 
localities, indication that an o·lder group of beds exists. These have not 
yet been differentiated or naned. 

~2) Pope Creek formatiJn. This name is proposed to designate the sediments 
formed during the first cycle preceding the deposition of the Rock Island 
(No. 1) coal. The type outcrop selected is a high cut bank on the south 
side of Pope Creek in the MW.¾ SE.¾ sec. 33, T. 14 N., R. 2 W. (Greene t 
in the Alexis quadrangle. Thms section is described as geologic section 
4 in the Alexis quadrangle re~ort, the beds assigned to the ·Pope Creek 
being beds 10-3. They include gray shale, fossiliferous limestone, bl~ck 
shale, coal, underclay and sandstone from top to bottom, a ty~ical sedi­
mentary cycle. 

(3) Seville formation. This name is proposed for the t~ edirnents 1ncludi116 tl1 
Rock Island (No. 1) coal (called Suite II in the Alexis rnanuscri~t). The 
location selected is Worthen's type for the No. 1 coal in western Illino1f 
the high cut bank on the southwest si ::.i. e of~oor~~iJiVer in the SW. 4.

1
. SW. i 

( 
• \ v-. , ~ _ " l,\'f I t J' I;;. } • • sec. 23, T. 6 N., R. l E. Harris twp. J. 1e s rata here consist 0f » 

Limestone, blue gray, fossiliferod~ (Parks Creek limestone of SavagE 
4' 

Shale, dark blue gray to black 2'10" 
Clay, =lll#iJ. rusty yellowish bro1m ( clod) 3" 
Coal (Rock Island No. 1) I 3'2" 
Underclay 2' 
Sandstone 4 '+ 

#Near the southern end of the cut a higher sandstone, probably the Ber­
nadotte, replaces all strata down to the coal, and part of it, a relation 
mentioned, I believe, by W.orthen, and later by Savage. This type of cut 
out is typical of this formation in many places in western Illinois. 
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:Bernadotte formation. The name is proposed for the sediments formed 
during the first cycle after the Rock Island (No .• 1) coal. The type 
locality is the southeast bank of a ravine in ~ie southern edge of the 
village of Bernadotte just south of the center of sec. 19, T. 5 N., 
R. 2 E. (Bernadotte twp.) in the Vermont quadrangle. This is Savage's 
type expost-tre of the Bernadotte sandstone. The term is not used in the 
same sense as by Savage in his A.J.S. paper (which apparently li ruits thE 
term to the basal sandstone) or in the Vermont manuscrii)t, in w11ich the 
term Bernadotte is extended to i nclude beds here designated as the over­
lying "Brush Creek" forrration. The beds pl·1.ced in this #l#tll/.ffffl/1# 
formation are: 

Shale, dark gray and black 1'11" 
Coal 4'2" in one outcro32, 4 11 and¾" in other outcrops nearby 
Underclay, very sandy,#f#IH#I## thin or absent 
Sandstone, hard, ledge forming, recrystallized in upp er _portion. 

Stigmarian (Bernadotte sandstone of Savage) 3'6 11-l,-
The variations in the development of this formation here are typical 
of its variations elsewhere in western Illinois, including the Alexis 
and Havana quadrangles. 

"Brush ·creek" formation. This is a tentative name app.Lied to sediments 
above the Bernadotte formation including the variegated clays of many 
quadrangles. The type outcropsfrom which the name is taken (the name is 
unavailable because of Ill/I.Ii its application to a persh,tent Conemaugh l1mf 
stone in Ohio) #IJ are (1) along #the south side of Brush Creek in the 
SW. t NW.¾ sec. 5, T. 9 N., R. 2 E. (Chestnut twp.) and (2) the south 
bank of this creek in the NW. t NW. t sec. 9 of the s~me township. 
The strata assigned to this f orma ti on includ·e grays ha le, with one or 
two thin limestone or ironstone bands 1'10", dark to black snale 
4-5 11 , and 4 coal beds ranging from¾" to 3 11 separated by gray shale or 
clay 1½" to 18 11 thick. No basal sandstone occurs here, but it has been 
found near Bernadotte, and at other localities. This has been mentioned 
as the "4 coal" zone by Workman in the Monmouth quadrangle. The con­
ditions of depositDnn§# of this formation appear to be somewhat dif~ 
ferent from those of most of the others#, in the presence of several 
coals, and further south, unusually thick underclay. 

Seahorne formation. This name is proposed for the sediments including 
the "Pottsville knobby" limestone, of wide distribution in western 
Illinois. The type exposure is along the south side of Seahorne Branch 
and its side gullies in the s. ½SE.¾ sec. 5, T. i N., R. 3 E. (Kerton 
twp.) in the Havana quadrangle. The names Vermont, Ray and Aylesworth 
have been previously proposed for this limestone by Savage and Sea­
right. The names Vermont and Ray are unavailable, because previously 
used. The limestone is unfossiliferous apparently along Aylesworth 
Branch, while it is very fossiliferous along Seahorne Branch, so the 
latter name is preferred. The strata of the type exposure are described 
in the Havana manuscript in geologic section /5 , beds z-(p • 
They comprise a fossiliferous limestone, a thin coaly streak usually 1-2 
below the limestone, underclay, and a basal sandstone, light colored and 
very fine grained. 
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Wiley formati on. This name is proposed for the dark shale, coal and un­
derclay #i immediately above the Seahorne limebtone. The type ouberop 
is a cut ba~k on the south side of a ravine near the center of the 
east line of sec. 11 and #I## the adjacent part of sec. 16, T. 7 N., 
R. 2 E.{Deeffield twp.) in the Avon quadrangle. The outcro~ is about 
1 mile northwest of the Wiley school from wh1oh the name is taken. 
This exposure shows coal 16 11 and underclay 2'8" above the Seahorne 
limestone and bel 1w the underclay of the Greenbush formation. In manj 
exposures a few inches of dark shale overlie ti.1.e coal.-

Greenbush formation. This name is proposed for the first suite or group 
of beds bel jw that including the Colchester (No. 2) coal, including 
typically gray to olive gray shale, ·limestone concreti ans or a thin 
limestone containing rnurine fossils in a few outcrops, and underclay. 
In a few exposures coal to· a maxinrum thickness of 6", dark shale, and 
basal sandstone, to a maximum thickness of 3 or 4 feet also occur in 
the for~tion. The name is taken from Greenbush #l#J##IIJIJ. township, 
T. 8N., R. 1 w., in the Avon quadrangle. The typical outcro2s are 

in secs. 23 and 24, 1 and 2 miles west of Avon, in ravines, road cuts, 
and a high cut bank of Swan Creek just northeast of ·the Sailer School. 
The name Avon w~s proposed for this member as a shale by Savage in 
his A.J.S. paper, and for t.1is combined with the Wiley and Seahorne 
forTIRtinns in the Vermont quadrangle manuscript. The name has been 
previously used, so is not available. 

Liverpool formation. This name is proposed for the suite or group of 
beds including the Colchester (No. 2) coal. The name is taken from 
exposures (1) exposures on the north side of the ravine in the NE. t 
sec. 20 and the NW.¾ sec. 21, (2) the ravine in the N. ½NW.¾ sec. 
17, T. 5 N., R. 4 E. (Liverpool twp.). These sections show a basal 
sandstone (Isabel), underclay, coal {Colchester N~. 2), gray shale 
(Francis Creek), black hard shale with concretions, a succession of 
thin fossiliferous limestones and dark shales (Oak Grove member) and 
a thick gray shale (Purington). Excellent exposures of the unconformity 
between this formation and the overlying Pleasantvi w sandston are 
also found in secs. 20 and 29 of Liverpool township. Typical sections 
in this township are described in the Havana quadrangle. 

Summum formation. This name is proposed ti include the Pleasantview 
sandstone, the coal Jetween the Springfield and Colchester, and assoc­
iated marine beds. The type ex.i.)osure is in the ravine northea .:, t of 
Summum in the N. ½sec.a, T. 3 N., R. 2 E. (Woodland tHp.) and the S. 2 
sec. 34, T. 4 N., R. 2 E. (Pleasant twp.). The strata here include 
a thick basal sandstone (Pleasantview}, underclay, locally with non­
marine limestone, coal varying from 3-4" to 6' (Kerton Creek), black 
shale with large smooth black fossiliferous concretions. A gray marine 
limestone (Hanover) belonging with this for1uation, does not ap~ear to 
be present at Summum, extending from near Pleasantview southward t -o or 
nearly to st. Louis. An unconformity in this formation causes the coal 
locally to cut out its underclay and the nonmarine limestone, and trun­
cate the upper beds of the Pleasantview sandstone. 
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St. David formation. This name is proposed for the beds associated wit] 
and including the Springfield (No. 5) coal, long mined at and in the 
vicinity of St. David. The type outcrop, in the SE.¾ sec. 17, and the 
NE.¾ iec. 21, T. 6 N., R. 4 E.(Buckheart twp.) about 1 mile west of 
£t. David, is d scribed in the Havana manuscript as geologic section 

"1 '2- , beds ~ 2- • The beds typically com ... osing this are a 
thick shale Ill#. (Canton} with one persi~tent limestone or l1lliestone 
concretion band, calcareous shale or "clod", limestone tst. David), 
black to gray hard and soft shale, with concretions, coal {Springfield 
No. 5), u:nderclay, and 1-3 "bands of unfossiliferous limestone or 
septarian limestone concretions. The name St. David has been a_.)plied 
by Savage to the dark shale and limestone in his A.J.S. paper and to 
the shale alone in the Vermont manuscript. 

Brereton f · rmation. This name is proposed for beds associated.with 
ana including the Herrin (No. 6) coal. Yue type locali~y is a high cut 
bank on the east side of Middle Copperas Creek in sec. 1, T. 7 N., R. 
4 E. (Canton twp.) about 1 mile east of the village of Brereton. 
Here, and in a road cut and ravine exposure nearby, the formation 
includes ~ray shale# (Copperas Creek), calcareous fossiliferous shale, 
lirr.estonelBrereton), black shale, coal with bluL band (Herrin No. 6) 
underclay, with fresh water limestone or concretions, and sandstone 
(Cuba). Nea·r Cuba a marine limes one and gray shale between the 
basal sandstone and fresh water limestone above are also referred to 
this formation for the time being. 

New member names. 

##Seahorne limestone. The limestone member of the Seahorne formation, 
named from the same exposure. 

Isabel sandstone. The basal sandstone of the Liverpool formation, name 
from the h1gh cut b nk in the NW. t NE.¾ sec. 16, T. 4 ~-, R. w E. 
( Isabel twp.) desori bed in geologic sec ti on Q.,0 , in tHe Havana 
manuscript. The channel phase of this sandstone has been called the 
Browning member by Searight in the Beardstown manuscript. 

Oak Grove member or marine member. This name is applied to the dark 
shales and thin limestone bands with persistent marine faunas between 
the Francis Creek shale and ~urington shale. The type outcrop is 
in a ravine back of the Oak Grove school in the SW. f ¾SE.¾ sec. 
6, T. 5 N., R. 3 E. (Lewistown twpl) in the Havana quadrangle. The 
type outcrop is shown as fig. "3 in the HavF.,,na manuscript. 1#.IJIJ# 
It is not quite certain whether the black hard pimply shale with 
associated large concretions at the base of this member should or 
should not be included as a part of it. It is not present at the 
Oak Grove locality, but has a wide distribution n western Illi ois. 
It w0uld be better to exclude it in many ways, as the Oak Grove would 
then become approximately equivalent to the limestone member of most 
cycles, but it would then leave this thin unnamed unit between the 
Oak Grove and F1ancis Creek IHI## members. . 

Purington shaJ.e. Name previously used by Poor, but not in quite the aan 
sense, as he included the Pleasantview saBdsvone and underolay above, 
assigned here to the Kummum formation. The type locality is the shale 
Jit of the Purington paving brick co. at East Galesburg, Galesburg 
quadrangle. The term is hsed here for the thick gray shale between 
the highest limestone bed of the Oak Grove member and the Pleasantview 
sandstone. 
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Kerton Creek coal. This name has been previously pro~osed by Searight 
in the Beardstown manuscript, but in a IIHl##HI## slightly different 
sense. It is here limited to the coal of the Sum.mum formation. The 
type outcrop is on the Horth side of Kerton Creek in the NE.¾ NE.¾ 
sec. 15, T. IN., R. 2 E.(Pleasant twp.), #i#fflliJ:lli§ in the Beardstomr 
quadrangle, the outcrop in an abandoned mine drift entrance, where the 
coal rests with angular unconformity on the underlying Pleasantview sand­
stone. The term seems to me more desirable for the coal alone, rather 
than in combination with the dark shales above, as other coals aEe 
separately designated. 
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Illustrations 6 

Diagra~ showing the relations bet~een Peorian, San a~on, 
Illinoian and Yarmouth deposits in a cut bank. 

Sl(etch of cut b~nk shov1i ne.; sand and ravel ~:1hi ch are prob­
ably outwash deposits :Bepr.1ed in advance of the Illi­
noian glacier restinu unconfor;ably on loess, soil 
and s1 l t of Ye. r ~outh ac;e. 

Exposure showine; Illinoian till overlying rou 0 hly assorted 
0 ravel and cross bedced sand. 

Exposure shoning Illinotan till interbedded with sand and 
gravel . 

"Exposure shoring calcareous l ,min:- ted ai.lt and a lenticu·lar 
mass of s nd Qetween two Jarts of the Illinoian till. 

Di· e;ram of tLe cut bank shot:n in fi ·ure 86. 

E "'osure shouin~ crossbedded gravel inchidinc a lar __, e 
fragLent of coal. 

Exposure showing finely laminated silt anC sand overlying 
Illinois out·vash grav~l. The laminated silts contain 
234 alternations of sand and silt or annuel va.rves. 

::~xposure shovnng ,eathering rofi les developed on the Peorian, 
and Sangamon rt#I.I loess and the Illinoian till. 
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91. Slurnped ban1<: of a ravine showing Peorian loess overlying Sanbamon L 
loess. 

92. Road cut section showing Peorian loess overlying Sant._:ar 'ion loess 
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93. . oad cut exposure of the Peorian loess showinc the typical s~ooth 24 
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· vertical faces and vertical jointi~e of t h is loess. 

Cut bank in early 7isconsin terrace deposits showine loess, 
laminated silt and sand and nonlarnina ted reddish silt. 

Exposure sho-rlinE; early· isconsin terrace materials. includinc:_; 
a c o -rice n t rat i on of 1 o gs , a ) ) are n t ly '""'.r i ft wo o d , e 12' .. b ed. e d in 
silt containin~ terrebtrial fossiilis. 

qketch mai) shoi;:ing c1bandoned valley of Tater Cree}- south of Dun­
can lli 11s f or1 ed by the diversion of t:i1e vra ters of T-a ter 
Creek through a low col in the divide between the Breek anL 
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Southern tributary of the ~orth Branch of Otter Creek showing 
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Chapter I. Introduction. 

~ocation and Extent 

The Havana quadrangle is situated in the west central part of Illi­

nois, about 30 miles soutrnest of the city of Peoria. It includes the 

southeast~rn part of Fulton County and a small area in western Jason 

County (See fig. 1) The ma~ is~ublished on a· scale of appr'oxi1..ately 

one mile to the inch. It is part of a large topographic rrap of the 

United States ~1ich the United Stated Geological Survey is preparing. 

For convenience, in 1 ost areas in Illinois and adjacent states, this 

large map is divided into units orff quadrangles 15' of latitude by 15' 

of longitude. 
. 0 

The F.avana quadra~gle lies between parallels 40 15' and 

I 

40? 30' N. and the meridians goo OO' and goo 15' v. The area tf the quau­

rangle is approxinately 224 square miles, wi~h a north-sou~~ len·th a l1tt: 

over l? miles and an east-west width of approxillB.tely 13 miles. 

Purpose of the report 

This report is designed to present an interpretation of the past hist1 

of the area studied, ·1n language which will be intelligible to the educate( 

layman. The data assembled regarding the coal beds and other mineral re­

sources ·of the area should enable operators to 1>roceed economically with tJ 

development of these resources. The many excellent exposures of the coal 

bearing strata in the area throw addi ti anal li ·ht on tne physical con­

ditions which prevailed during the Pennsylvanian period when these strata 

were accumulated, ~the exposures of the surficial deposits present a 

record of the even.ts ofeach of the glacial and interglacial epochs which 

compose the Pleistocene period, and of changes in the region since the 

beginning of recent time. The area also contains a record of the 

activities of an during pre-Columbian ti Le in the mounds built by the 

mound builders. 

Previous work in this ,rea 
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Fig . I • Index m_ap o ~ Illi n ois , showing the loca ti€Jn of t he Havana qua d -
r ng e The stippled boundary outli nes t he Illinois coal beunda-r,_y-. -f\·~1d. 
Th e geology of the Av on and Cant on qu:,drangles nor t hwest and no r th of the 
Havana i s described in Bu.J.leti n 38) ---=-=- TITi n o.1s tate Geol og ica. l Survey 
The ~eology of t he Peoria q1adranele is d escribed in Bu l l etin 506 of the 
United S~ate~ Geo logical ourve y . he Verr.1o n t qu drang le , west of t he Havana , 
- ;t##eftltlJ#-1/Jtl#i/I.#/i#lJ:ti#tJJ! ###.# ihJ.l# ' #-1-/1., the Glasford. to the northea s t, and t he 
Beards town# to the s ou t hwest, have also bee n geologic°' lly rna_pped by the 
St ate Geol og i cal 0 u r v ey . 
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_j_/ 
A.H. Worthen, in 1870, published a brief report on the Geology o'f 

✓ j_/ 
1 orthen, A. H. Geology of Illinois, vol. IV. Fulton County, .P.P• 90-

110, Geol. Survey of Illinois, 1870. 

Fulton County, in which he made the i ection of Pennsylvanian strata expose 

there the type or standar·d sect1 on for the correlo.ti on of the "Coal easure 
J 

strata in the central and"western parts of the state. He found in this re -· 

seven coal beds, to which he applied consecutive numbers, .Jeg1nning with 

no. 1 at.the bottom. The coals w11ich he nunbered 4 and 5 respectively in 

this region are now known to be the same bed, and some error in i 1terpretat 

was involved in the bed called no. 3. Otherwise the nurrbers here applied 

have been retained and applied to coal beds in all parts of the statei •. 

Areas adJacent to the Havana quadrangle on the north and west have 
u 

been mapped by Dr. T. E.Savage • aoo. ,Jhe coal resources of the easte1·n 

Savage, T. E. Geology and Mineral fiesources of the Avon and Canton 
l-[,Uadrangles. Illinois State Geol. Survey, Bull. 38, 1921 • 

• Geology and mineral resources of the Vernont 4.uaa.ran ·le. --~----I 11 in o is State Geol. Survey, Unpublis.t1ed manuscript. 

jaR'f @r Fulton County: including the northern part of the Havana quadrangle . ) » 
are included in a report on District IV, while the coal resources of 

✓ 
Cady, G. H. Coal fiesourc e s of District IV. Illinois State Geol~ Survey 

Cooperative Mining Series Bull. 26, pp. 76-105, 1921. 

the western and southern parts of Fulton County are included in a report 
..:t./ 

on District III. The caal stri_ppi ng possibilities in this area have also 

✓ l..j. 

Culver, H. E. Coal Hesources of District III (Western Illinois). 
Illinois State Geol. Survey, Cooperative "' ,'fining Series, Bull. 29, 
pp. 44-50, 1925. 

5' 
been studied. 
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Culver, h. E. Preliminary Re1 ort on Coal stripping possibilities in 
Illinois, Illinois State Geel. Survey, Coop. _fining Series, Bul - . 
28, pp~ 21-25, 1925. 

Field work and acknowledgments 

The fie_ d wo·rk _upon which th1 s report is based was done, principally 

during the summer of 1927, with lli. H.B. 7illman as assistant. ~f 

The author is indebted to various members of the Illi 1ois State Geol­

ogical Survey for contributory suggestions and for criticis~~ es ecially 
-

to Dr. iU II . Leighton, Chief, who visited. important Pleistocene ·ex.t?osures, 

and has develo,,.Jed the princi .le of the profile of eathering in the inter­

pretation of the record of interglacial time; to Dr. G. H. Cady, in charge 

of coal studies for tJ..i.e Survey, who visited important Pennsylvanian exposurei 

in the area, and has aided in the interpretation of its Pennsylvanian histor~ 

to Dr. J". "'!. Weller, who has aided in the i dent if i ca ti on of t 1e Pennsyl Vb.n1a1 

fossiJs, and has co~tributed the idea of recurrent eycles in ·Pennsylvanian 

sedimentation, here used as , basis for classifying the Pennsylvanian forma~i 

tionsf--## i.:X. F. C. Baker, Curator of t1.Le :i.:-atural history Museum of the Uni­

vermity of Illinois identified the Pleistocene fossils, and furnished in-
,.., 

forr1ation regarding the environments ~::r w1 .. ich the fossil~bearL g stre,ta 

were deposited. ./ Dr. A. C. Moesi of the University of c_1icc= go identified 

the Pennsylvanian plants col:ected in this rea. • J". E. Lamar has 

offered valuable suggestions regarding the development of the no ~-fuel 

mineral resources of the area • .Jr. H.B. \illman prepared a thesis on 

the subject "An attempt to correlate the Pennsylv".nian ·sandstones of the 

Havana <.uacrangle by the composition and structure of their graliJ.ns", from 

wJ;il.ich the author he.s used information regardi T .... the sandstones. J!..I.I'. H. C. 

Spgor, J"r. ran precise levels to 150 outcro~s of coal beds for use in the 
formerly 

prepc ration of the structure map. ~.ir • . T. L. B. Taylor, engineer in c11arge 
l\ 

of i.-dian mound investigation-a for the Univer::>ity of Illinois gave the 
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author the opportunity to examine several pits made during t.he ex1Jloration 

of mounds in this area. .l • A. f . aldo and ilr. J". R. Griffin assisted in 

the field ~ork part of the time. embers of the Department of Geology of 

the University of Illinois offered rrany helpful suggestions. 

· The cordial dooperation and hospitality of tLe residents of the regiLn, 

especially those engated in coai mini . g, is gratefully.acknowledged. 
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Fundamental Geologic Processes 

Y. 
This section has been ada ted fro~ the report on the Geology and 

J~neral Resources of the Kin~s fla rangle, by· J. H. Bretz, 
State Ge_o:iLoci cal Survey Bull. 43, p_) •. 211-217, 1923. 

A mere descri1tion of the rocks of a region and a discussion of their 

economic uses does not constitute a aeolrgical report. Geology, in a 

broad sense, is the history of the earth - the recotd and the interpretation 

of the changes it has incurred. The earth is not a finished ~roduct; un~er 

our observci,tion agencies -are every here changing its surface at the present 

tiY'le, though the rate of such chan~es is very slow comp::i.red with the rate of 

.. regress of human events. r·1ese agencies have been o .. Jerative throughout 

the past, and some of their results have been not1ing short of revolution­

ary. Once or repeatedly areas now land were below the sea for lon5 ages; 

regions now of gentle relief were the site of lofty mountains; soi.e dist-

ricts where now there is _fertile farrriing land were the scenes of· v. lea.ii c 

a:reas no':1 frigid supported ~alms, fig trees, ragnolias, and -other sub­

tro~ical plants. 

:flany of the events of earth history are recorded in.the rocks; that is, 

the rocks are the products of pa.st conditions. The present environne:nt 

re_p~esents the cu!!J.Ulative result o'"' the past environ~ents . :onsequently 

an apJreciation of the geology of any region as it is today involves an 

adequate coLprehenBion of the geological history_ of that region. By 

studying the rock forr - tions and interpretin3 their features as nearly 

as possible i.1 accordance with curreDt phenorriena, 3eolo0 ists · ...... ave worked 

out a considerable portion of the past hi story of the e"",rth. .I1hey have 

subdivided geolocic tire into significant i~tervals, each of ~ich is 

characterized by 3. suite of condi ti.ans that is re:lected in the rocks that 

re,J1esent the interv-:i,l . The major subdivisions are eras and ,eriods. 
" 
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(Table 1). The transition fro::'1.one to the ot'1er of th_•.e _'J.jor subdivisions 

" ~-r1-:e ct by s or11e 1 onient ou s chan_;e t1.1,. t ·1 ad -:·. or l~vi de effects . . ... om) but 

not all of these great changes are recorded -·i tnin the. 'lre·-., of the 1 RVana 

l .... u r-:,i1gle . 

_unnino- ·:ater , ~round-v,ater, uind, · nd j.an constitute the auencies 

that are no1.r activel> eng. 3ed in creatin~ geoloE:,ical chaq;e.s in the Havana 

quadrangle . T:1ei_ results ~,re ,radatio11.al and tend to brin_; t11e surJ.Lce of 

t= e .·1,ole .rea 8.Dd :-.,djace't'lt arec s to an ac,.;ordant level . De._,radation, or 

.7eri,rin ... ~ away, is every.vJ. ... er occurrin~ on the slo_;_)...:.s and u lands, r·nd o,..;-

1...)r da·t1011, or bui ldi .,,... u_,_), is in ...)ro -re ss to so _e extent on the lo .. er 

tr1..~cts . 

·.lark of ... unning vater 

The qverrge annu~l 7ainfall in thi1 re'-'io 
3, 

is ~ , incLes, of u lien !_ore 

tlji.an a third, .:_,er"ia"" s n half, flows doun the slopes and co. verges in the 

definite ·cater c our::es . _.:a::, t of the s:.:all- .r strea s are i ter lli ttent ?,n. 

exist only durin
0 

::- nc .. · it ec i ... tely after :ains and t~1e _:1eltinu of sno ·• 

y ·ar . Tne l~rger rivers, Spoon River and Illinois ~iver , are ~ub~~ct to 

..-rea t variations in volnme, as y each carr~ the :ater draini 1~ from 

over a thous,. nd square miles. The-;J# strea 1.s _, ir1etl:ier interLi ttent or 

perm ent, are .=;eneraJ.l~r : ore or less .. 1uddy, and vhen tn flood the carry 

sand in· sus ... )ensi on and rolJ. .._)ebble s :i.l ong tl ei r bott o_ .s . Such action , 

continued throuGh centuries i _-e-vitably lo-rers t.1e surface of the rec-._Jon 

by re~:ovi 1_; loose J, terL,l Rnd aoradine; · ore :--ubst?J,ntial deposits . 

1 ~easure! .... ents of tn.e rcte of flov-; of _ ny Illinois rivers ind.icate th~,t 

the run-off Jer SLuare .dle oft~ eir dr~in~~e b~sins aver~~es nearly 700,000 

tons of :mter ;,er year. If in its course to t...._e _Jer,..:anent strea, s t)is 

run-off de~cended a slo~e avera in~ 50 feet to thG dle~ it .ould ;roduce 

an ,ver-:, e o: ne .rly four and one-half _':orsepouer o_._)er, .. tin on every s<:i_uare 
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mile of surface. ..\.fter the water 1s concentrated in str ... a_.s, its .10rk 

is even ~ore pronounced and conspicuous. The ade~uacy.of Tunn1r~ ~ater 

to "':-Te?,r do~.n the laY1d throu -rh lon-3 i rtervals o: ti Le i-s thus ap_t-> .. rent • 

. ,ork o-: Grouncl--r,ater. 

The )orti on of the .._>rec i)i ta ti on that· sin -s into tfle ...,rou ,d consti -

tutes e;round-~;vater. All but the U))er11ost )ortion of soi_ls and .1..JOrous· 

. rocks is c onti 111-a 1_:,_y c;a tura ted. The U) .. rnr lir'ii t of · the sa tur-- ted rock and 

soi 1 is Called the 1va ter-t,,ble. In general it i G nearer the surf.:,ce in 

valleys than on hills . The bottor.:is of r:iany tJalleys are belmr tne \.(::,ter­

table, in -"hich instances s)rini::;s 9-nd see)s :.,,__"iy is sue ,,t· or belo".1 the ater-

of the valley-slopes 'J,ncl the strears ti.-at occupy the valleys 'Vill be )ern1.: n­

e ,t. De;,ressions whos-e botto _1s are belo·v t11e '\ ater-table ,.d.11 be -occu_:..;ied 

b,, lA-1..es or swamps. 7ells must be dug or dri 1led belo,, the -.vat er-table in 

order to assure a perA ~nent source of ,-rater. 1.:ost c1uarries, mines, and 

other excavati oris tlw.t extend be.lo 1 the rater-table fi 11 yri th ua ter unless 

pumps are ·constantly o~Jerated to re· ove it . 

Ground-vmter rarely produces nechanical effects like those \,hich res ,lt 

fror1 surficial run-off, because generally it only seeJs slowly throu~h Jores 

.and cracks in the rocks. ~ 1t effects chan~es by other Leans, 

chief of ~hich ·1s solution . The round-water '\Ulich issues as s~rin~s or 

seeps)or is obtained fron wellsJfre-'-uently carries in solution 0 reat 

quantities of i"'.li 11eral 1"' tter a· ;1 11 obtai , ed fro ._ the rocks t __ rou_;h 

uhich it has. pas.sed. It# is t iis dissolved material vr .... 1ch makes w~ tcr "hard 

Toen preci;?itated it constitutes the mineral deposits around springs and 

forms the scale in teakettles, steam-boilers , and water-pipes. Calcium 

c~rbonate, tne doMinant constituent of limestone, is the chief substance 

dissolved by the ground-water. 



Ground-water also reacts on the rocks by means of t n ree c11emical p rocessei 

hydration, oxidation, and carbonation all of which tend to disintegrate 

the solid rocks and reduce them to soil. The three processes are c Leuical 

combinationo of water, oxygen, and caroon dioxide, res Ject1vely, with some 

minerals or tLeir constituent elements. The oxygen and carbon dioxide are 

adsorbed from t.ne air by the falling raing. Oxidation is best revealed by the 

rusting of iron-bearing ~inerals in rocks and their eventual developnrent as 

reddish-stained soils. Carbonation first ~reduces calcium carbonate, wi1ich 

is/dissolved by the ground-water, 

ark of stagnant wa ter. 

Plant debris may be preserved from- ecay only when it accumulates in 

expanses of standine; water, stw11 as lake . and 1..arshes·, where t.r1e material 

c radually becomes peat or muck. Such deposits are now beirtg formed in 

undrained_depress1ons in the recently g laci· ted areas of norhteastern 

Illinois, northern Michi gan, · isconsin, ~~nnesota, and soutnern Canada. 

8wa:rrrp de_osits of·_tJeat and muck that were develo..)ed in ancient geolouic 

epochs were buried beneath other sediments, . and subee y_uent coID.t)ressioq .u.as 

changed them into beds of coal, such as those which form the ..i:Jrincipal source 

of mineral wealth of the Havana area. 

T .. ie organic acids that result from t.i:1e decay of plant material leach and 

deoxidize the underlying soil of its more soluble and more highly ox idized 

minerals, so t 1J.at a white or light gray clay is formed. Such clays are 

.r ound underlying most coal beds. They are called underclays or "fire.clays", 

as mo,.., t of them when burned, form brick which is especially resistant to 

high tem~eratures (fire-brick). 

ark of wind. 

( Wind, which is simply air in motion, produces only mechanical changes. 

Tuen it is bearing loose m.terial it acts like a sand-blast and wears away 

-exposed surfaces of indurated rock. It removes loose material from one place 
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(erosion or degradation) and deposits it in another (a gradation). The 

material borne by tHe wind under ordinary conditions must of necessrty 

be composed of snall particles - dust and sand - but under unusual con­

ditions fine gravel and even larger fragments may be moved. Soil may be 

blown away from areas in which the moisture or vegetation is insuff icient 

to hold it. Sand will accumulate in tDe lee of any obstacles and there 
like those in the southeast p ~rt of the Havana quadrang le. 

form sand dune~. The firJ.er co .. 1Stituents may be carried as suspended dust 

for miles and may be deposited as a TTldesJrec d w~ntle of loess. 

Tne geological c1ianges above outlined are known to h· l, ve occurred 

in this region intermittently in tDe past, as well as in ti~ present. 

Other gradational chang es, of hich ~ ~ill be outlined in tDe fol­

lowi. ig topics, 8. l terna ted vn th them. 

Glaciation 

11/I###.##W.t#!IMMJ, 
Most of the non-indurated rock, co illlonly c_,lled the subsorl, in 

the upland area of the Ha 1ana quadrangle we6t of the Illinois River, 

is non-str~t1fied stony clay. It contains boulders and pebbles of rocks 

ut~erly unlike the subjacent bedrock. Grariites J and fine-

grained lavas which nave solidified from a former 1uolten state; gneisses 

whose twisted and gnarled structures t€ll of tremendous .f)l'essures and 

Movements in the throes of mountai-n-ma~ing; red quartz _porJ:)h.1rY (an ig­

neous rock consisting of a red, icrocrystalline ground-mass in w111ch 

are set crystals of glassy quartz and pink-to-red feldspar) wDose 

parent ledges are probably north o~ lakes Superior and Huron; anl 

i!Il!.ense a mount of li uestone and clolo _ite; and a great variety of other 

### types of rock foreign to the region are re} resented in the surficial 

gravel of road cuts and stream beds (see fig. 8 ). 

These rocks have been introduced by an agency which c .rri ed and 

deJ?osited p_rticles of all sizes, from huge boulders to the finest clay, 

in intimc1.te association. Furt1.1.er, it n.as drag ·ed the.d under great 
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pressure, because they are beveled, ~laned , polished, nd scratched and 

the surface of the bed rock has been smoothed, grooved, and 1.arred with 

long,parallel scratches that show tiie direction iu wn1c11 tne debris 

was 1 oved. Neither wind or water can do this. There is but one 5 rad­

ational a gent w.nich does these thinus, <...1.nd that is glacial ice. The 

stony clay which 1t deposits is kno\il1 as till, or s0111etimes as drift. 

Marine sedL.1entcz. ti on 

The indurated rock, or bedrock, of the region is strati 1ed and 

consists of sandstones, shales, li .es tones and coal beds. Records of 

wells and other borings reveal that these roc \.s e:; .. tend to a de1)th of 

more than 2200 feet at least . Originally these formations were un­

consoli uated sands, muds, #,fJ.IJ. Ci: ,lcareous ooze and decayed ve ·etc.."tion , 
were 

most of which ID deposited in layers on stra to. at tne bottoLLs of s r.lht. llow 

seas t 1 
• o 1ened into oceans WJ. ich then surroun-· ed tne continent of 

North America. When the sands were deposited the shores of the ancient 

seas rnre not far inland fro .... this reg ..1. on. T 1e currents created by 

uaves and tides Tiere str ong vnou h to carry the sand ·rai1s along the 

bottom for some di stance from the land .from 11111 ch the ma terial .r s der1 ved. 

,Then the calcareous ooze was de_posi ted the shores wer · perhaps farther 

inland fro ~ this region,and the u ter was probr ~ly a little deeper and 

surely much clearer and less disturbed by waves and cu :i:rents. Tlie ooze 

consisted largely of the shells and other hard ~rts o narine ani ruals 

living in the seas, w,ith which organic debris only mud fine enou0 n to 

be carried in suspension far from t.ne land was n1ingled. 

Subse 4uent to the depo-si ti on of the Be r£rine sedi 1 ents J the originally 

incoherent materials Have become indurc;., ted, 1)artly by compress1 on but 

largely by ce'rnentation. The cement consists of mineral matter W.1. ich was 

introduced in solution 1n ground-water and was ~recip1ta ved between the 

0 rains of tne unconsolidated material. 
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The cons.olidated formations can rarely be traced continuously bet-;een 

two places where they may be expo.Jed. T.LJ.e 1dentification or correlation 

of scattered ortcro)s must be based on certain features or criteria, 

which are uniy_ue to the format1 .jn, and which are widely distributed 

in it. 

One reliable criterion for correla ti o . ..i is 1 ossi ls, vlli ch ·tre the 

i'rripressions or petrifactions 01- plant or ani1 al or anis :i.s t Lt l1'i!e-d in 

the region uhi le the sedL ents i. .ere being cleposi ted. Th.: existence of 

fossils .1.1as been l:no,m :i.·orffe many centuries, but t11e fact tnat 8 t-u CH of 

the different for : . .a tions in -one rec.ion contaL.s different asse :__bla·ges 
or a s1m1 lar 

of such formsJ and that any one forrJatiL11 cont c: .. i 1s t i e , au' assemblabe 

,.,herever it may occu~ was first recosni zed in EnDland about 1,.., ... years 

ago. This fact is nov, establi ...,.aed as one of the most i 1..._pr rtant of 

e;eologi cal pri nci 1Jles. After c ,reful study of the embedded f ossi 1 

i'orms, sedimentary for. r,,tions may be correlated across ~reat gai)s, 

perhaps some 11undreds of miles v ide, in ,lnch no outcro ... ~s 0.1. tnei..)e for:w­

ations occur. 

Diastro.r)hism. 

The stratified bedrock, w1th its entombed marine fossiis, is un­

disputable evidence that several times in the past th~ Havana quadrangle 

wa.s inundated by embayments of the oceans. The region-now stands several 

hundred feet above sea level. These two facts indicate tnat since the 

la.st strata were de;>osi ted the region has been raised, the sea-level 

has been lowered, or both novements have taken place, to create a 

dif f erential approaching, if not attaining, a thousand feet. 1~vewents 

in the bod~ of tne earth, manifested by ,arpin~s of its exterior, expJain 

such changes in altitude. Do mwarp of the o.cean basins would d1·aw off the 

waters; · upvra:r;-p ot t.c1e continent, or a part of it, wouilid convert areas 

covered by ·shallow water into land.· Such ::- ovements co stitute diastrophis 
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.fillould the region a·s it now exists be at,;ain submerged beneat· 1 the 

sea, mud, sand, or calcareous materials would aGain be deposited, and 

tlese would rest on the ~resent irregulrr surface . The contact oetueen· 

the new deposit and that already deposited would be as irregular as the 

present topography . /t/N/.1/#11 Such contacts are termed unconforui ties . If 

marine strata occur both abdve and belo-r1. an unconfor:::_1i ty :1 the foll uing 

succession of events is recorded: (1) the presernbe of t ~.1.e sea over the 

ree;ion and marine deposition; (2) the withdrawal of t!le sea and t11e action 

of degradational agents; and (3) the return of the sea and tHe renewal of 

~arine deposition. 

. eatherine; 

The sum total of e,11 unobtrusive processes oy wh1c.r..1. solid rock is 

rec.uced to an unconsoli ated condition is kno mas 1.rnat .. ering . In acld .... tion 

to t 1l.e _processes and a e;encies already :... 1entioned, the followin~ are worthy 

of na,te: (1) differential expansion and contraction of soli { rock from 

daily c..:.1.anees in temperature j ~2) expansi onal force of the freezinf; of 

w· ter in ### pores and crevice .. ··; (3) wedge work of plant roots t ro'cing in 

cracks in the rock; and (4) the burrowing of ani1als . It 1s obvious that 

any rock, however firmly indurated, must slowly disintegrate as a result 

of the attack of these varied a 6ents durin~ the passa0 e of years . Tnus 

a l"lan{tle of unconsoli cla ted material - physi mally and chemically unl1ke 

the par•at rock - is formed on all outcro~s of indurated rockj save those 

too steep to retain it . This loose :material is ap~ropriately termed 

maritle-rock . Its upper portion, II### with which is mingled the carbonaceou 

matter of decayed plant tissues, forms the soil • . 
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PhysioBraphy 

Drainage 

1 '-f 

The Havana quadrangle is entirely drained by thmbutaries of Illinois 

R1 ver, ·n1ch crosses t ... J.e sout1 eastern _part of t1.te quadrangle. Illinois 

River has a flood plain 3 to 4{- miles v.ide. Its principal tr.iwitary in thii 

quadrangle is Spoon River, w1...ich enters fror t e west nearly opposite .cia-

5 v na. This streams follows a very r·eanderin.:; course throrgh :-, flood pla1n 
w~cl. 

1 "'to 2 I iles i,..___wia41£l. T11e last four or f_ive Liles of its course is across 

t 1.1.e Illinois River flood p"lain. ot· ... er large st1·ear s c re .01g Creek, with 
. d . 

f 1 l . . ,,.. t to t . . tl f' . l w 1.. ~. ' • t a ood ) a1 n one e1 "J.-4 h 1. ... ree e1 ~11 is o a 1·1 e, wn1 en ara. ..1. ns 1...:0s · 
/\ . 

of the north :ei:,t quarter of the quri, rangle a d Otter Creek, w ... ... 1 CI J. drai:· .,., 

'0 a h ~rge ~:art of the soutnwestern portion of the qm.,d.ranble. Buckaeart 

Creek, 3 ig Sister Creek and Little Sister Creek, tributary-to Illinois 

i1ver, and Stuart Creek and Tater Creek, tributary to Spoo1_ .1ver are other 

large strea] s we st of Illi " O:.. s River. T ~e only tributaries or t He ea .. t 

• f t~ II .J. 11 • wide o 11eJr1r:lf.r1ver a.re ~uiver Crt:·ek an \,l 'Thi te Oak Creek, l.1.ich receJ.ve 

much of their water from drainage ditches dug in poorly drai -ed .- reas in 

_iaso .. County. 

1ri.1.t:. l land He ... t of Ill1no1s _iver is 

tributary ravines and gullies of each of the larger E&reams 1 entionev... The 

interstrear.Jii- areas E:i re, with fe";T exceptions,a -:1le or less in widtl;l. The 

Chicago Burliggton and ~uincy: Railroad and State iiighway 31 foll vw#ffi# one 

of the interstream divides between Sit. David, Bryant and Lewistown.f TJ..1.e 

Toledo, Peoria an - estern railroad follows another level divide tnrough 

Cuba. 

The area east of the flood plain of Illinois River is deficient in 

surface drainage , beca1lse of the porosity of the dune sand and sandy loam, 

the princiJal surf· ce materials of this area. The concentration of fine 

n~tterial in depressions.formed by winds or other agencies has formed 
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numerous small surface res~rvoirs in which water collects after heavy 

rains. Because of thisJ rain water stands in and n_ear roads in &everal 

places. A large temporary lake for1 1ed in this 1aanner is situated in 

the SW. ¾ sec. 8, T. 21 N. , R. 8 .i. (Havana twp.), crossed by two wagam 

,~ 

5 roads R,nd the Illinois Centra#l Railroad. This is indicL .. ted on the .to_p-

ographic map by a depression contour. T.1. .1.e ext-e-:e1 e southeastern .i.1art of t11E 

quadrangle is very level except for a few sand dunes , forming an irre5ulD.r 

r· i d · e i n secs • 16 , 20 an cl 21 , T • 21 1'1'. , R. 8 l. ( Havana twp • ) Thi s 

district is drained by a system of ditches connecting with -;·1i1te Oak CreekJ 

b as it possesses no natural drai age ontlet. 

The flood ... ) lai '1S of Ill1noi s and Spoon Rivers and some other large 

strean1s · re _poorly drained and subject to fre .. uent OV LI'f low. · .....arg e Lreas 

of ti1ese Jands have been reclai Led by the construction of levees and dr-a1n~ 

ditches. Several flood plain lakes, of which Tho111.9son ..Lake .1as t.u.e larg­

est and best known, have been converted into arable land by drain, ~ge ana 

levee 1Jrotecti on. Pig. 3 S1 1. o-ws ~ Ill 1 noi s River valley as it w s be·'"' ore 

t~e establiehment of the present drainage districts. i ·• 2 shows the 

drainage districts in t:tE:B Illinois River valley. Several of these d1stric· 

were flooded during the fall and winter of 1927-23, under the pressure of 

a.o the hie;hest \,ater stage in the pa.st century. The most r. disr. strous of 

these breaks inundated the Iaegellier /J.-#:/1,#fM#i# and Lacey districts, about 

six SL.1.uare ~-.Liles in area. Fig .. 116 shows one of the leve-es and drainage 

ditches. Drainage ditches and levees have not been conbtructed in Soon 

!tiver valley, but a# survey has been made, s1-owinb desirable loc·.~t1ons for 

levees, with su·ggesti o:1s for straightening the course of this r eaader1ng 
...LI 

stream • Fig. 4 shq'.;s t .Le c11anges- recomnended in this valley. 

Harman, J. A. Report and plans for reclarnati Jn of lands subject to 
overflow in $pi:) the S:ppon River Valley. Illinois State J-eol. Surve , 
Bull. 32, 1916. 
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Fig. '1--- • ( on p. ~ ). 

Map of Havana quadrangle showing bottom lands which are subject to 
overflow jjl#;/J## (diaBonal shading ) and bottom lands which are protecteQ 
by levees in the following drainage districts: 

~

l East Liverpool Drainage and Levee District 
2 Liverpool Drainage and Levee District 
3 Chautauqua Drainage and Levee Di str·i ct. 

(4 ~uiver Creek Drainage District 
(5 Thompson Lake Drainage and Levee District 
6l Crabtree District 
? Lacey Drainage and Levee District. 
8 Iangellier Drainage and Levee District 
9 Kerton Valley District 
10) Seahorne District 

Dtirin~ the floods of ~ Illino 1s River of 1926-2? districts (1), (3), 
(6), (7), (8), (9), and (10) were flooded. Districts (2) and (ft) were 
not flooded at this time but were flooded when levees broke during April, 
1922. The data f or this diagram are taken from "Engineering and Le~al 
Aspects of Land Drainage in Illinois, by G. W. Pickels and F. B. Leonard, 
Eull. 42 (First Revised Edition) Illinois State Geological SurveyJkl920), 
Map and /P. 12G-125 ,. l 1 ~,. 
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r ·g. j . (on~) Map of Illinois River bottomlands near Havana 
showing flood plain lakes before the construction of the levees of 
the Thompson Lake and Chautauqua Drainage and Levee Districts. 
(compare with figur~on r 5a). After map prepared by Richardson of 
Natural History Survey about 1914. 
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Ti1e dro_p in m_· an ,a teJ:."' level in Illinois iver in crossin6 tne - vana. 

·quadran · le is a bout 3 feet. The distance is 12.7 mi : es, giving a g r r, dient 

of about 0.25 feet p e r mile. The dro~ of Spoon River in its 21.4 miles 

across the t h e quadran le to its junctio ~ with Illinoi s Ri ver, i~ 32 feet, 

S a gradi ent of 1.5 f eet per Lile. Big Creek .LI.as an av ....- rage radient of 6.7 

feet per mile# in 16.1 miles, and Otter Creek a g radient of ~.s fe e t d er 

mile in 9 iles. All of t.i.J..ese strea1 s .,, re subject to overflov1 . 

v 

The rn· tural dra i nage has been d1sturbe l.A. by strip. mining operations 

southeA.st of Cu ba, and small ponds hav e col_ected in depressions 111 the 

debris p iles, -;-1he:te t h e coal :t...as been re-~oved. 

Relief. 

Th e Hava na quadra ngle lie b entirely within the Interior Glaci a ted 
_y 

Plains Pr ovince. Altitudes i n the quadrangle range from 686 feet at 

Cuba to 427 feet, the na ter level of Illinots River at the southern ed5 e 

of the quc:t,drangle, a total relier of 259 feet. The quadra ·gle is natural l y 

Fenne[Jan, N • .di.., Physi ograph i c di visions of. the United States: Annals 
of the Associ a ti on of America n Geographers, vol. 6, pp. 19-98, i9lf;'. 

~ d ivided into t 11ree d i stinct reg .1. ons: (1) the uplands, west of 1111110.s .l:{1ver,, 

s e par::\.t ed into two districts by t J~ e broad flood plain of Spoon River; (2) 

terrace lands, si tui-·,ted prL1cipally sout ea s t of Ill1noi s .th ver, but includ-

... o 

i:: · also -1arrow stri p s one mime or less in width along the margins o:t 

Illinois a nd Spoon River valleys; an (3) flood plains of Illinois and 

Spoon Rivers. The upland area north of Spoon River includ i ng the flood plains 
~ . 

of smaller strear s is app roximately 106 square mile s in a r ea, 47.lJo of the 

total _area; that south of Spoon Rive r is approxi mately 33 square miles, 

14.7%; The total upla nd a rea thus c onstitutes a p roxi1 ~i. te =- ~ 61.8~ of the 

quadrangle. Tne terra ce area i ncludes a pproxi m,,tely 32 s '-:Luare .. iles or 14.3/; 

of the area and the flood plains inc l u de a pJroxi ma tely r 3 Sl.,_ua re L~1les, or 
I 
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appro~ i r qtely 23.9% of the total area. Fig. 5 or 5a sho , s tne distribution 

of these areas in the quadran le. Fig. 6 slows profile sec ti 011 s across t 1e 

c.. ... uadr,q,ngle. 

The uplands . 

The level of the upland surf Jee decl i nas from the vicinity of Cuba to­

w~rd the bluff s of Illino i s River. The altitude ne~r Cuba is 680 to 636 

feet, near Lewi stoWH about 595 feet , a nd a long the to_ s of ti1e bluffs 565 

to t°l?5 feet. From Cuba the surface also declines · estward toward ti.Le v: lley 

of 8900n _iver. Sl i ght irregularities on this uplanJ surface bear ~ore 

su0 gesti on oft·1eak mora i ni c ridge top og1·a>:>i1Y • ]gt J h e _p l ace s WHere tt1i s 

io is recognized ~i
0
ht a s ~ell be preglacial divide rid ~es parti a lly obscured 

jy thick-e-r de1)0Si ts of drift~ e vu lleys than on t 1e r1 clges . A r·1\A.ge 

of this ty,e is seen a lone; State Highviay 31 i n , ecs. 30, 21 and 29, T. 

6 J:J., R. 4 E. (Buc kh t::a rt t wp.) between Bryant a n d St. David. • 

The valJeys of the upland area e~ 1ibit a ll stages in val l ey de~elo~1&n~ 

fro1 newly carved wu l ~ies on deforested or for merly cultivated slopes 

(fig. 101) , t ... trou g11 steep/hf walled V-shappd ravi::1es (fig. 100), to regula rly 

meandering streams with narrow valley p_.ai ns, which are still e,otiveJy 

~~~~~~~~~~~, like Sepe Creek (fig.?) , and lar er strea s w1ich 

meander irregularly on a wider flood plain a.4l-(l fre c1uently inundat~uch or 

all of this plain during high water. i~ s--tre 

EbtH-4. 

Lb .1Kany strea msR·ffiri uhose courses run principally toward t 1e ea .:) t or ,, eot 
~low 

have distinctly ~nsl{m..rnetri ca l valleys. These strea'ns f 0110-:w close Lo ti1e 

sout110rn bank, and at fre quent int e. rva ls cut bank ex)osures are fou.ad on 

this side. This bank is usua1·1v much steep~.., and ~ften rJ.Ore v1ooded tm:. n t 1e 

o ... )osi te side of t11e valJ ey. The north marg in of the vall0has a longe r 

z,~ and gentler slope, ~ss land re ther than forest ~cut by 1.any Gullies. 
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Fig • _l_. T .. Lo )fa 11 c y o .f S c . , o C :c e:;::; :~ , rc 0 ul _ rly meandering strea m 'i i th a 
I 1/1/ •1 

narrow '· allsy 1)1Lin in tlt8 r • } sec . 36, T . 5 lT ., :J. . 7 E . (Lewj_sto~m) • 
~ . 

In tlie .area sho1.m in thL., _:_Jic ture tl1is stream crosses the vc~ll~.J 5 times, 

cutt iiJg each side of t ,:. V'"1.lley in tlu·e i_ pl c ~s . It uccu_pi~s a V'J,ll cy 

OJ.. pre-Illinoian age, as tlw cut.Ling is in Illinoian Lill} u 1 ~ the 

lateral tributary vi nes on '.,oth sides cut throug .l. tlte Pleasa1nview 

sc~nd.s tone at _1_cv ·ls hi, __ ). ... cr than }c1o._t of t.. e main stre:aun . 
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T., e tributaries on the south side n.re siwrter, with steeper gradients than 

most o~ those on the north side of t~e valley . This difference in form 

has 1Jeen ex_plai ned as the resuJ.t of t4_e e;re ,,ter ex.l;)oi:;ure of t.L1e north 

slo)e of t:r-1e valley to the sun, with ct,r:seijuent gre·,,tor drying 

soils and erosion tb.c'l..n on t~ae sout:r-1 slope, wluch ts uore shaded, 
3 

r, 

of t.ae 
)~ 

uol ste1· 

soil . This valley form is well illuBtru.ted by t.tJ.e 1forth Bammrh of Otter 

D 
Knappen, R. s . Geology and mineral resources of the Dixon quadrant;le . 
Il li noi s State Geo 1 . Survey, Bull . 1#49 , pp . ) D?...-to'j , 1926 • 

Creek in sec . 24, T. 4 :i:f., .l. • 2 E. (Pleasant twp . ) 

The sraaller # valleys are cornn:only floored w: th large fra~ments of rock 

foreign to this areaJderived By erosion fro~ e.;1ccial till (fig . 8) . In areas 

of outcroJ of the Pleasantview sandstone me~ber of the Carbondale series~ 

t .. 1e hardness of the sandstone retards erosion so that tne bed of the f1 t rean 

is conmonly free fro 1.· debris . This relation is seen in a hundred or H1. 1re 

of t:Ge SERll streams excavated in this sandstone . _(fig . 9) Tlun l1l,"esto ~e 

or sandst one beds of the Pennsylvanian form. sL.all ledges in 1.uany streams, 

1~ cqusing sn~ll wr terfalls (fig . 23) 

Slumpi-,1g is seen on the slopes of many valleys, as tne resi..llt of 11eD,1ry 

rains , like those of the winter 1q 2~2,9 (fig . 105) . Drai n&.,ge is obstrticted 

by t_ie slumping, forming marshy e:~reas on t11e slo)es . 

Slur1pi .1g or caving l_1as also affected areas from which coal Las been 

0 rerfioved by undergro1rnd mining 0 1Jern,tions . This is noticed in small un-

2 

dr~ined de~ressions on the surfaces , or in actual sinks in t}1e beds of 

strea1YJ.s w .. ich drain ' nto aba11doned underground mine workings . (Fig . 10) 

bed of a; rnvi ,.l e WL.i clr -occurred durinG t1 e 1½.eld-f5€"ason 

Debris , c onsi sti n!:J of shale , limestone , e;lacial ti 11 and loeus, 11as 

been piled UJ:.) over several hundred acres southeast of Cuba as a resu~t of 

Drai1rJge syste1.1s hc,ve been deran-·ed d t 
u , ci,n ne 



:?ig. in the --◄, 
- u. sec. 5, T. 31., Ia.. 

the bed o ... 1Jouluers ana coar ~;e gr ~.vel ch~:tr_,, ct c:r·.isti c of small --r streams 

cu~ting in Pleistocene de~obiLs. These frau1ents are concentrat ed from the 

glacial till w_·_1icJ.L has b ;e:·1 cut a.-1.,.-,y ~jy tlle stream. 



s ·r . sec. 3 , T. 4 ... 

excavated in the ;le .t.santvie7v s .ndPtone nember of t] r_ C;,r1)0~1cLlc series, 

'.✓ ,.i·c_: for 1s t1ie 1)ed of t ne ra. vine. 

co· LOnly .flo·.v di..C8Ctlv o:n o·~ct :i..'O C ... ,;_. 

Streams e_~c-~-t v1 ted in ti is sane~-- tone 



---1-3- IL{ 

•'ig. _j_Q_. ~eve-i n or sink in tne bed ~fa r_vine in S • :_. E'3 C • 

23, '.1:1. 6 1~ . , 
.,l ~ 

• 3 J. ( :i.)utr c.n) , result ine: :-:_· om the re ,1oval of the Sprine: · i eld 
A 

(1 o. 5) coa l by underr;round min ing . 1
1 is c a ve-in took pl .'. ce in July or t{gus t 

l~~?, durinc the field seas on sJen t i n tl1is ar~ . • The str· ta e~p osed in 

t_ e sides of t he c a ve-i n belong to tJir Cant o11 Shale me11ber f the C:u· oncLle 

series. The Spriugfield co . l is 15 to 20 feet belo- ✓ st::i:eain level i 1 this 

10 C -J li ty . 
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surface soi 1 inti rn;;iJ tely mixed with unwea the red rock . 

(~ertain valleys have been aba1.doned due to '-~rainawe c11anges i:u t1ie 

streans ~iich for 1 ~d then. The l a rJest abandoned valley is th .t for~~u 

by Tater 0reek i 1. #!!J. secs . 7 and 8, 'r. 4 N., H. 3 E . ( Iwabel twy . J, aba·1do. ed 

5 at the time of the bl~ilding of the 500 foot terrGce dl'-r1ng Ea,rly W.1sco_1sin 

ti·r:e (fig . 96) • . valley ·which was aDbandoried later is in secs . 22 and 23 , 

T . 4 N. , R . 3 ~ . ( Is<1bel t~·Jp . ) ~-ear the ~,iound Chapel . The level/-fi of th1 s 

abandoned valley is neE.r .that of tJi.e lower terrace of L:.,ter isconsin o .. ~e, 

Jr 

,o 

476 feet . 

The bluffs of Illi no1 s ar1d Spoon U vers are quite unif 0rmly steep 

throi.lghOl~t the cprn.f rane;le, t:.l.e slopes rangi .e; from 15 to 20° in uost _p a<..;e;3 . 

T1 ... e we stern Lt=-c rgi n of Illinois ·, i ver valley seems to alternate in direction 

between abbnt _r . 8° E. and N. 700 E. The valley is widened at t11.ree pj_aces 

where the blnffs bend to·ward anfl. east - west direction . T11ese ln1-·1trHJ _pla."ces 

t) are (1) near fl##-rft,};#il/r,##f#J-Jin=¼i/J.JJ(f-fl,7ffi'nff.}Spi/Jr;>fj/£tffl#:f-/ the ,nout~1 of 131w Sisti=r 

Creek, ( :;; ) ne a r Sepo, where Illinois and Spoon J.i ver valJ. eys rneet, and 

r3) ner t. r Enion, v·V:i.1ere Otter Creek enters the Illino:.s River flood pJa1n . 

Eac11 of ti1es .. anc;les may represent old nea:nder scars of t:ue river, probr,bly 

_previous to Later 'Visconsi:-1 tL.e . It is significant t1.1.at in eacl1 of t ... 1eoe 

U> angles ·wider remnSLnts of the terraces of ~arly and Later \dscunsi .--... r1. 0 e 

are preserved tiia.n el~ew"liere alone t11e valley . Ti.1.is 1eln.tion_ suJ0 ests ti1.c.1.t. 

t.1e valley 1.1D,rgi:1s were swept by a torrent o:.' water fror:1 the breaking of the 

dam of a Glacial lake . This torrent scovr.~cl t1.1.e valley from bank to bank 

except ,mere the v.Jley widened a,pree·eb)y, as in these reentrant angl es , 

13 vvnere t1;.e velocity of ti.1e torrent v.ras soi .ewha t decre::.i.sed . This i:1terpret­

at1· , - fits · with the preservation of more extensive terrace remnants in the 

v·-illcys of tributary streams than aillong Illinois valley . The straight 

margin of the valley :iriay have res-i 1 ted fror erosion by t.:-1i s torrent . :s·•ig . 

11 sl1.ows a t~,rpicr.l view of the b:1. ffs and t.._e reentrant angle near bn1on . 



/ 

J'ig. T~pical vie ~ oi th blu 'fs of 
.\ r -

sec. 33, T. 4 :u., \. 3 JG. ( Is 2-1"Je l). ..t t the right is seen one of the 

reentrant angles in t11e .Jestcrn valley m r _i n, near the mouth of Otter Creek. 

The cultivated lo .. -1e,nd surf .. ce in tl1is p ictu:re is the lo rnr or l ,, te Nisconsin 

terrace, v-r i t.r.1. an al ti tuce of 47 5 feet, 30 to 40 feet a ave the flood pl, in 

of Illino s -•u ver. The terrace remn in t is . ere about one half mi c -4::fi. 

wid~ . remnant o.L the : iigher terrD...ce# of early ·.1L_ c o11sin age i'.:; preserved 

b1.ck of tie hill at t .e ric;ht of the pic t.ure. 



(17) 

Terraces and sand dunes. 

Remnants of terraces are _preserved alons nearly all of t11e L,r 0 er 

strer,ms in t11e l1uadrangle. T.riese terrace- 1e11ma ·1ts ranbe 1n ;;1,ltitucie from 

About 530 feet or hie:1 er to 458 feet. Two distinct terrace levels are 

recognized north of ~nion, with evels of 500 feet and 470 feet, and at 

f several ot_ er p_1 aces. /ft)./; 

· T ... e :Jri 1cipal terrace area 1 s situated in t- 1e .rnutu.ea t part of the 

c1ua 1~rangle in J.ason County, This ter1·ace is ~. out 30 s _uare 1.i 1 'S 1::1 a rea. 

mhe pnrt of t1.:.e terrace near #w. Illino:l s River is 460 to 475# feet above 

sea level, with several dunes 20 to 30 feet hie;h on it. There is a beilit 

, ~v1t:-r1 snnd dune and blow out topogra1)h~ #iJ. averc=J,g1ng a r~ile i :1 w1dt:i1 about 

one and a :1aJf miles b~-ck frou the I!1C1,r~L1 of t·1e flood 1Jlain. Beyond v-dS 

sand dune belt t h ere is ;:-"nother level ter1·ace, with an c1,ven,.,ge alt1tudt; of 

485 to 495 feet . Scattered dnnes and dune ridges are also _,_Jresent on 

thi s terrace. This ·hig11er terrace is 10 to 15 feet lower than t11e }ne;her 

,f terrhce .est o: the river, but it ray be apJroxi .ate~y e uiv~lent to it 

in age . The terrace 1s slig~.ctly undulatine; i 1 nost pJ.faces, because some 

sr•nd lw,s been removed by wind and accu:rhulc. ted in minor dune ridges. The 

boundaries between tl...e terr~Ge and dune ar2as oil tLe map out_iine tn.e 

princi9al sand dune tracts, but do n ot show small low dunes t11ree or four 

feet /}high. Fig. 104 s~nows a typical blovr-out in a nand dune c1,rea . The 

ve[;etati on of tHe sand dune area i _eludes so 1e i.'or11js not fauna else~n- j_er 
~ . 

in t1..ti s paF4:i-o f Illino1 s, notab1y t11e _prickly pear cactus ( upuntia ~,olyacant11a 

w11ic11 is t11e most characteristic .l.J l ant of whis p(,rt of t.ae L1uaclrangle. 

(Fig. 12) 

FlJod _plains 

The flood plain of Illinois Hi ver range~; i!J 2,l ti tud.e fror,1 42? feet 

near .ater level in the soutlern pdrt of the lua~rdngle to 446 feet near the 

outer m;-·rE;·n of the valley. The llig1...er alt1tu e is _prob-- b1y due to sedi::-:.ent 
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/ 

]'ig . J1:_ . Sand dune and bloa-out region near the SE . ½orner se~ 
--iwp 

21 IT . , L . 8 V. (Havana), about two miles east ofHavana, showing the char-
~ 

acteristic sa~d dune vegetation . T~1e prickly pear c~ctus shown at the 

left is abundantly distri o ... ,ted thi·ough t~'le sand dune areas east of ~ 

Illinois :1i ver . 11inia ture dunes are formed around the grasses in the 

right foreground . 7'orests in tLe sand dune area consist princ ipally 

of oaks . 
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washe d frorri tr1e slopes. The J}osit1on of Illi,101s River in its flood 

p1ain is largely determined by tile distribution of alluvial f;~ms anc~ :Jti,.er 

materials broug}it 1nto the valley by. tri buta:ry strear11s . T....:.e . principal 

stream erosi0n i~ this area takes place on t~e w~s t 21de of the valley, 

f and as a Besul t t:i1e river foll -jws 1 . .i.ui te close to the sout1.1east bm1k of 

the flood )lain . It is farthest froE1 the edge of t __ e flood 9lain n1..a..r 

t}-:..e mouths of Quiver C~ and White Oak Grekks, its only tributaries on 

the •c·ast side . 

Before t}1e reclan.atio,t OJ tae flood _pla1n •lands by d.rai ,.age di tc:i1es and 

tp levees, Much of the flood _plain ,iaS covered "'Jy lakeB and JJ.:. rshes . The 

h .. rgest lake was Thompson lake, two or three L i:1 es northwebt 041iavana 

rernrdn, )1iver L9.,ke, north of Havana, an ,_ . ..Jhtanzas lake, near the southern 

rnargi - of the quadrangle . Another si : . :i. lar sr.Jaller lake is ~1ud laJ-:-e, near 

1$ Liver_pool. These lakeG lie east of ti1.e c~:.annel of the river. :...,ui \/er I.a,ke 

levee alone; its northern ~.are;i n. J?ig . 13 shows a view of ,.,ui ver La,j:(e from 

Baldwin Bec1.ch, three rriJ es nnrtLea:;t of Havana . T11e lr1- re;er flood la1n 

J.rd:es in t1,.is r•rea are not ox-bow lE:.l::es, fanned by cuttLP across of 

meandering strea~s, isolating portions of the ol ~Lannel ~s crescent 

Fhaped lakes, al tL.ough soJ .e lake:.3 of thi G ty~)e are 1Jresent 1n the valley 
_}±/ 

~f Sporn ~iver . Lakes like "'uiver and atanzas Lakes have been ex_J~a1ned 
.c 

~.s-.1¥ti#J ~ 
Barrows, E . H . Geo-,1\~rq,)hy of the ·.riddle Illinois V,:dley . 

Illinois State Geol . '3nrvey, !3ull. 15, p . 55, 1910. 

a§ '.flie result of' a break of t11e river froL1 its 1)artiallj :t"i lled ci1annel_ in 

flood time, to folh.w a slightly lo.,er 11ne through tI1e adJacent oottoi~~s . 

'l.~ The coqJarative straightness of Illinois River channel is J:)rob.:.bly 

due to its v e ry low gradient, as more sedi11ent is accu.mul ri ti 11g in its valley 
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:ii'ig. 11 . Q,ui ver Lalce, the largest of the• f 1 ood- plain l akes in the 

valley of Illinois River, at Baldwin Beach, three miles northeast 

of Havana. The shores of t}ii s lake and ~.:a tanzas Lal::e are 'dised for 

bathing beaclie s and t:he si.rhes for sumr:ier cotte,ge s at Bal ··vvi n 1)e;,;,ch, :-·~ui ver 

Beach, Chau tauqu·,, Park and ;,~a l,anza.s ..3 ea ch , ju ._ t eout1.1 of the gle. 
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than it is carrying away. Streams with very lo-\~T gradients d.o not ord.1m.Jr-1ly 

....... ' 

po ssess L1e power to cut m1c.h onjp- t1:1e outer side~ of curves in t11ei1· cl1&.n-

nels, anc~. thus they do not usually becorrte more meci,ndcring -.vi th t11e passin6 

of ti 1 e . Spoon ni vcr ~ Gn t±ze et ~en· l:J.:;i nil, hab a s 01 e-.. 11.a t hi ght:;r grac, 1 en t, 

and it has deveJo_ped a vt21y 1.eanderi,~g cvuse 2,cross t.hed~ c~uacE'an.tle, flowinc 

21½ mi J.es j_ n a di stance which is Jess t Lan 12 ~i _es in a, straight line . 

Changes in \:ourse aJre co~ 1 on in t1 ... is strean, c1,nc1 ozbmv ·;akes in its ve.1JE·y 

indicc,te t:;_.i.at sucn c1mnges k·~ve taken place i:i.1. t~ue _pa.Lt . 

Culture 

Ind.1 an 1~10un0. s 

~vi de.nces of the ancient occuprition of the rrare1ns of Ill1noib _·1ve1 

11Jalley by t~ce nound 1:mi lders are almnc1c1.11t. Indian r.1ounc.b fJ.re 1}rL.cipai}l1y 

founcl along the 12..t01 ::1sconsi1t terrc ce, nLar t.r...e r1v1c·r bank , nort.n and 

sontn of Eava:!'.1u., Rlong the to) of t~1e bll~ff on t11e west sic~e of tr.Le r·1ver, 

and olong J ow terrace rermants a1o:ns: the ,,,.reut~ siCe of the va.Jle,>. Fig . 

14 SLO"WS the locPtions of sor.e of t:.1e known Inc~ian 1noun(s in Lhili c ... uc1.dranr;le . 

,; r:::'he rround:-:) range froF 011e or tuo i.,eet to 2~1 or 30 feet in heie t. Ti .. ey 

Ctr2 d.i scussed further on pt~,r:e~ __ .4 - :2 q 1 -1 1 Ua..f-X:e,L,'Ti7 
PopulcJti on 

The I;Iavana cnad.rn.ngle includes the city of H:,ve,na,},i ;LP-1-r71i;)~,J:f):, tlJ.e 

county se t of .. Sas on C aunty, \ i tl-1 3614, the c i t:y o~r Lewis t ow1., tne c oun:b.y 

sert of Fulton Covnty, with 2279, Cuba, with 1484, Saint David, with 1189, 
5./ 

;- }lryr1.nt v.ri th 4J2 and several s~ 1aller corn.1,uni ties, na~nely .":rg i1J,.,. Lunfl!r:.iline 

.t-­
,y-'v 0--

pop u le- t i o ! . s //Jf r o :-,.,_ census of l ~: 2 6 • '1111,: .1J re., e 11 t 1) o IJ u li:. ti o 11 s o .:' St • vet vi cl,,_~ 
are nu.ch s:.aller than those 0 iven, becnuse oi the abe,ndonnent of 1dner:, " 
since l9c20. 

Liveri)oo1, Duncan ~il1s , Sepo and =nion . In additic1n, there c::~re :::ur:n-'lcr rt;sort 

north of Havana a.t Chautauqua Park, uuiver J3eaclL and =:?clclvrin :Beri,ch , wjiich 

~') have only a SL~a]l## penanent po1:1ulc=-,tio:n .• r_2he topogra.!.; ic 1.ap sl.Lous 1211 
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Fig . )4 • {o n 20a) Ma p of a por ti on of the Havana quadrangle showing 
the locations of so me I ndian moundl s ..1../ 

_..1/ Most of t he locations shown are described in "The Cahokia Mounds " 
by W. }. Mo oreh ead and J . L . B . Taylor. Uni v . of Illinois Bull. Vol. qp , 
n o . 4, Appe n dices Band C, pp . 1 55 - 170, 1928 . 

A 1 - 4 ,· 10 . Mound s of Havana gr oup , Univers ity of Illinois explorati on s, 
centering around Bird ]found (2), in . W. 1 

• ¾ sec . 1 , T. 21 T. , R. 8 V. 
H van gr oup, Un i v ersity of I ll inoi s explorat ions 

B 5 - 9, AMounds near t ie southe rn edge of Ri verside Park at the south end 
of Havana, exp lore d by University of Illinois . Mou nds 7 a nd 9 are 1.arr; e mounds 
each abou t 25 feet in h ei eht . Tu ound n o . 6 between these mounds, contained 
several ske le tons buried on beds of large c h ipp ed flint flakes, a nd several 
earthenwar e. po ts . ]found no . 5 co n ta ine d a n ex tensive accumula ti on of fresh­
~a t e r s h el ls, interpret ed a s a k itchen rn idde~ deposit . ' 

C 11- 16. ¥Mt Havana_ group , Un iversi ty of Illirois exp lorat io s . 1\founds 
in and near Chautauqu a Park . Mound 11 contai ned s evera l skeJe to ns , bone and 
copp er i mpl ements, and s1abs of Po ttsville sandsto n e . t tidie s of hard p an 
z ones in t he mounds wer e made in mounds 11, 13 and 16, and hard p c:vn ###.fl# be low 
the base of the mound was# ffe/Ul.##-#i/£#1/t# fMJ. studied in oun d 16 . 

D Two large mou nds b e tween Chau~au qua Park a na -ui v e r Beach which have 
not been explored . 

E . Dr. Do n Di c kson ' s mound builderf!f! buri al gr ound where over 20 0 s 1--el -
etons and a g re .t numbe r of implements _have bee n uncovered ( f1g . } ) 

F . Ogden Tfound, c onta i ning skeletons buried in log tombs and a ceremonial 
pyrami d f earth, and a grotp of 25 or mor e s mall mou nds which are si tua ted. 
n e ar this. { F " , /J J 1 

G. l ounds - 3, Li v e r poo l ~roup , e ~p l ored by Un 1v ers1ty of Illinois par ty . 

H. Log tomb .burial s at Li v erp o~ l in 3 mou nds a long river bank, exact lo ­
cations no t known 

I. :Moun d a t top of bluff of Illi no is Ri ver . :Ho t explored . 

J . -found. in City Park in norther n pa.rt of Ha vana . Ho t explored . 

In a ddit io n to the mou nds shown here are kn own to be uny o t he r n ou I1ds along 
the bluf f cr e sts of the we e t side oft Illi n ois Ri v er val l ey and the terrace 
nar g in of the eas tern side of t h e va lley . 
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rural houses, with an ~sti1ated rural populttion of 6055. The total popu~ 

lation of the qua ranglff is estimated as ~oy-£1~ 15,103. 
Industries 

Althor;. gh the Havana qua<frangle is situated in central Illinois, near 

the center of the corn belt, t1:..e w.any ty Jes of surfc, .. ce i ncludc d in it CEWoe 

its industries to be unusually o.iversified. Lev,istown is the ,·lEl..rket to .n 

for a lar e number of the far rners 1n t.rie western Jart of the qu~· .. dran :·le. 

Havana is sor.-ewha-: less an agricultural nnr 1ret to-rm, and nas several man­

ufacturin r: industrL·s, produci 1e rretal wheels, L,as and gasoline engines and 

plou h shares. Cuba is 1.~artly an agricultural town, but becaus~ of its 

D proximity to the strip mines it if. t.: ... e ho'rce of nany peo)le enga ·ed 1n 

coal 1inir:g. Bryantj St. David and Dunferaline --- esta b_li s 1ed 

~ 

around lrrge unde1·· round coal .. ·ines, \lhich .. .1.:::1 ve all bco-R ·.bandoned. ':.he 

last tuo nP .. ed are disti· ctly coal· 1tin . r's cou.unities· ct t11e _present ti:..e, 

,;;i th a ✓ o_pul· ,ti on consisting •fPI principal·. y of f oreit_;n , orn residents or 

residents iith foreicn born parents. Liverpool is a Jort for river stea~ers 

on_#$#. Illinois River . It is n. fishing center and a ·resort IJfftw of duck 

hunters 1n the fall rnd winter. 

IM1M'tAA'rfA. ,, 
Corn is tne principal crop grown on the ui)land and the terrace ar1::as 

west of Illinois Ri.ver. It has Al b t · 1 · . c, so een ex ens1 ve y grown 1n arL-,r s re-

clai r .. ed fro1 the flood plain of Illinois River. \/heat, clover:; oats and 

timotl .1.y are other cro~s extensively grbwn on the upland. The sloping sides 

of valle~s west of tie river ctre lar e y g1·ve~_ to-prasture 1 ~ f' t .&.J e..na. O- ores • 1,; • 

"'7/here they have been cultivated and later abandoned, the sloi)es have been 

ex+ ensively · g llied and the top soil eroded. ~x_tJeri::-.. ents .iiave been r ;., de on 

., rice cnl ti VFI t i_on in the Tho pson lake Dr ,i mq:;e district, northwest of havaV. 
V 

Bohannon, F. C. Rice growing in the ·up) r 1· s.__1· ss1· p1· valley Tran Ill - ..., . • s. . 
State Ac d. Sci . , vol. 20, p. 234, 192. 

Coal mining is and has been the prinCi.Jal t.ineral industry of the area.' 
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~ mining was la1;gely by underground methods.\) enterin · the coal 

by horizontal drifts on its outcroJ or by shafts. T1.1.e horizont 1 drifts 

are - ostly tDose of local wagon mines which entered the outcro~ of the 

coal and were extended back 200 to 500 feet and then abandoned. Larue 

underg ro1-A.nd mines have been operated nea:r.r Cuba, St. David and DunferL~l:ine, 

and northwest of Bryant at the Cripple Creek 1iines. :B,ig. 117 shows t.ne 

approxi:.ate 1:.,r _as from -... hich the coal nas been rer_oved by uiining. THe coal 

has been stripped fror"' small areas where its outcrop was neL r tne surfc-,ce 

of stream valleys for rnany years. Stripping open.ti ans on b L . rge scale 

were started in the region in 1923 by the United Electric Coal Co., soutn­

east of Cuba. Durine 1927 t ~is coal cornpany h c:, d four large electric shovels 

engaged in stripping the overburdgn from the coal and n..ore coal wa s bein 

re rn o,.red by this method in 1927 and 1928 than by all the undergrouna. mines 

in t _1e ar .: a. 

SoLe gravel has been dredged fror the channel o:: Illinois River near 

¥.avana. 

The 1arshe t) and lakes of #I# Illinois River valley are used extensively 

for duck hunting during the fall and early winter. Havana is o.ne of the 

principal resorts for hunte·rs along t:Le valley. During t11e sunm1cr months 

beaches.and sumner cottage resorts north and south of Havanc. . ' Sl!Iall 

resort with swimming pools i.1.as been established at Depler Springs in the 

VP,lley of Big Creek in sec. 8, T. 5 M., R. 3 E. (Lewistown twi).), using the 

water from a strongly flowing artesian well to fill the·poo:i.s. 

Transportation 

The area west of Illino1 ,s River is served by two _1nes of' the Chicago, 

Burlington and Q,uincy Hailroad; one branch from Galesburg to \est av(;)..na 

_passes ·tm· ou ,·h Cuba, Lewistown and Sepo and ends at -- st Havana; the otuer 

frorr Canton to Ver _ont passes through St. David, Bryant and Lewistown. 
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The Toledo, Peoria and '\7estern Railroad f_rom P~oria to Keokuk pa_sses 

throue;h Cuba and the northwestern portion of thefnadrangle. Tr"e area east 

of Illinoi½ RilVer is se:vv~d by t h e Chica o and Illino1s ~.J.dland Railroad 

(shown on t11e map as Chicat;o, Peoria and St. Louis) 1~ from Peoria to 

Springfield. The li:avana and J"acksonvi lle Raflrca d runs sou th from havana. 

A line of the Illinois Central Railroad runs south east from I-T.avana to 

::Jason City, IDincoln, Clinton and Champaign. An electric interurban line, 
~c,...,-v 

t. te Illinoi Central T1·acti on Company~ f oraerly operated a li~e from Lewis-

town to Bryant, St. David and Canton, b~t service was discontinued in ~929. 

P The area is cros@ed by several paved roads. Sta_te _Highway 31 fron~ 

f> 

Canton q,uincy 
HiJ.#IJ.IHJ to f#kl/I.##IJ. cro-sses the quadrangle from northeast to southwebt ...;,e'81!-=:t?::" 

throu h St. David, Bryant, Lewistown and Duncan .. ·11s. State Hig.L°J.Ylay 4.3 

runs from i1avana east to .dason City. State Highway 95 runs from J.Jewistovm 

to Cuba, ~nd State Highway 98 runs from Duncan dlls uest to Ipava and 

Table Grove. . .. ost of t lie country roads are graded, but 1 ost of these west 
near12-

of Illinois Rher _are./\impassable after heavy rains. East of Illi no1 s 

River ost of the roads are in sand or sandy loam. They are usually rough, 

but can be travelled at all times. Communica t i on between the east VNJVfjj 

and \,est sides of Illinois River is made by three roads west frol!1 .t1avana, 

to Uf/4/:IJ:l#H#/I Sepo, Duncan Hills and Enion. These roads we-re covered by 

water nearl~ continuously for 8 months dµring the winter of 1926-27. 

They re frequently i 1passable efter h eavy rains. A higher levee across 

the valley is being constructad #ffi###ffiffi for a state highway to connect 

Havana with the west side of the river. 



Cb.apter III - Descriptive Geology 

Introduction. 

lf-3 

Strata ~r:e:~n~ the Ordovician, Silurian, Devonian, :Mississippian 

and Pennsylvanian systems of the Paleozoic group and deposits represent­

ing the Pleistocene and Recent systeMs of the Cenozoic group (Table 1) 

are _penetrated by wells or other borings, or are exposed at the surf.ace 
ttH 

(Appendix C# and HI# Figs. 124, 125 and 126.) The oldest kooks known in 

tne quadrangle belong to the St. peter formation of the Ordovician system, 

~ are penetrated in the city well of.Cuba., and an oil test 1/t/Jll:ffei well 

in the NW.¼ sec. 31, T. 22 N., R. 9 w. (Hayana. twp.). The deepest drilling 

in the quadrangle, an artesian well ffl at Depler Springs, in the NE. t NE. t 
sec. 8, T. 5 N., R. 3 E. (Lewistown), extended to a depth of 2245 feet. No 

accurate log of this well was kept, but ~ comparison with other wells in 
s the area i - a-ppea--r~ that this well penetrates strata of Cam~rian age to a 

depth of between 200 and 300 feet. l#IIHi#l4HJli####H ihe rocks from the 

base of the st. Peter fornation to the base of the Croixa.n series of the 
are 

Cambrian system ff probably similar to ff.I rooks of the same age in other 
_J_/ sedimentary 

parts of western Illinois. The pre-Cambrian rocks, where-:¥'er they a1e 

'_J/ Wanless, H. R. Geology a11d· )fineral Jiesources of the Alexis uad­
rangle. Illinois State Geol. Survey BulI. 51 , Appendi& C, 2D, ' 

exposed, are intensely metamorphosed, sharply folded, and intruded by ig­

neous rocks, and presumably they have the same character in Illinois. The 

oldest rooks exposed at the surface belong to the Pottsville series of the 

Pennsylvanian system. 

The interpretation of the Pennsylvanian record has been faciliaated by 
northern part of the 

about 500 records of coal test borings in the Havana quadrangle and about 

50 in the southern part of the Canton quadrangle adjacent to the Havana 

quadrangle. 

----
/ 
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Ordovician system 
, r~1y 
The name Ordovician refers to the Ordovices, an ancient tribe, who 

a.t the time of the Roman empire ._d::-
lived in Wales >al the time of the Roman empk~, where the rocks of the system . 2::/ 
are typically exposed. 

✓ ')J JI. ...±::J Iapworth, c., • On the tripartite classification of the lower Paleozoic 
rocks: Geol. Mag., London, new ser. vol. 6, pp. 12-14, ~?. 

\91 ot 

The Ordovician rocks of northern Illinois and adjacent states are divided 

into three subsystems:- Lower Ordovician, which is represented by the Prairie 

du Chie~ ddle Ordovician, represented by the Mohawkian series, which 

contains the St. Peter, Glenwoo~, Platteville, Dec ~ap;, and Galena formations; 
~'V\.A.'' .Afl·, 1.M..~ • I 

and Upper Ordovician, which is represented by the Maq-tlokete: ser~:~:.,~:A 
~ '} ·---r- . ~ ..... ; yt,i,.'i 

Prairie du Chien series 
3./ 

The name Prairie du Chien was introduced to replace the old name 

v .!J7 v:Bain, H. ~., Zine and lead deposits of the upper Mississippi Valley: 
u. s. Geol. Survey Bull. 294, p. 18, 1906 

Grant, u. s., and Burchard, E. F., u. s. Geol. _ Survey Geol. Atlas 
Lancaster-Mineral Point folio (No. 145), page 3, 1907. 

"Lower 1\lfa.gnesi11n" that bad been originally used to designate the strata~ 

M-e between the Croixan series and the St. Peter sandstone. The name is 

derived from the town of Prairie· du Chien, liaconsin. beeaae~ )tear that town 

tyt,ical exposures of the series ocour along the bluffs of the Mississippi 

River valley. 

The series presunably underlies all. of Illinois, as many deep wells 

encounter it, but it crops out only along Illinois River east of L9. Salle 

and in a few other northern Illinois localities. In the Havana quadrangle 

it was penetrated in the Depler Springs well, but tJ.1ere is no information 

as to its character. A few miles north of the quadrangle, at Canton (Appendix 

c, 5) 393 feet af dolomite, limestone, aha.le and sandstone are assigned 

to this_ series. 
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·The Prairie du Chien series is probably separated from the overlying 

St. Peter sandstone by an erosional unconformity, as such a relationship 
..s 

is exposed at some IHI localities in Illinois and at many places in Wis-
" 

✓ Knappen, R. s., Geology and mineral resources of the Dixon quadrangle: 
Illinois State Geol. Survey Bull. 49, p. 47, 1926. 

v Cady, G. H., Geology and mineral resources· ·or the · Hennepin and LaSalle 
quadrangles: Illinois State Geol. Survey J3ull. 3?, p. 36, 1919. 

1 Sauer, C. o., Geography of the Upper Illinois valley and history of 
development: Illinois State Geol. Survey Bull. 27, pp. 38-39, 1916. 

consin/ and is supported by the correlation of records of numerous wells 

in both states. This unconformity represents an erosional i aterval during 

Thwaites, F. T., Stratig~aphy and geologic structure of northern 
Illinois with special reference to underground water supplies: 
Illinois State Geol. Survey Rept. of Inv. No. 13, p. 22, 1927. 

which relief of several hundred feet was locally developed. 

Fisherf ~. J., Geology and mineral resources of the Joliet quadrangle: 
Illinois State Geol. Survey Bull. 51, P• 20 and Plf#/J. III, 1925. 

The Prairie du Chien series is usually correlated with the Beekmantonn 

(Lower Ordovician) of New York. 

ljJ 

Jloha.wkian Series 

St. Peter fornation 
~ 

The St. Peter formation was originally named by D. D. Owen because 

Owen, D. D., Preliminary report of the Geological Surv,y of Wisconsin 
and Iowa: U.S. Gen. Land. Offf. Rpt. 1847 (U. s. 30th Cong. 1st 
Seas. Sen. Ex. Doc. 2) pp. 160-173, 1847. 

he saw good exposures of it along st. Peter#s (now Minnesota) River, near 

St. Paul, Minnesota. It has been penetrated by nany deep wells in Illinois 

and probably underlies all of the state, but it crops out in limited areas 
..!I 

only. Typical exposures aocur along~ Illinois River between LaSalle 

✓ ..:/7 
Lama~, j. E., Geology and economic resources of the St. Peter sandstone 

of lllinois: Ill1nola State Geol. Survey Bull. 53, pp. 14-18 and Pl. 

~~~~I , 1928. ==-- --------~~=~==~:""'"""""~:::::::=:==:::===--= 
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and Ottawa, along Rock River in Lee and Ogle counties, and along 

Mississippi River in Calhoun County. It underlies all of theJravana 

quadrangle, and it ha.a been penetrated in two wells iµ the quadrangle 

and several in adjacent areas. 

The St. Peter sandstone is reported to be white to light gray, 

medium-to fine-grained quartz sand composed of clear, well rounded grains -~ 

The thickness of the #.forne.tion in and adjacent to the Havana qua~~ 

rangle ranges from 235 to 298 fe•t in six wells which have penetrated all 

or nearly all of it. (Appendix C)I 

The St. Peter formation rests unconforma.bly on the strata of the 

Prairie du Chien series in many places in Illinois. The erosion surface 

below this unconformity in many places ahowt a relief of 100 feet or more. 

The drill r~cords in and near the Havana quadrangle afford little "inform­

ation regarding this surface. 

The sandstone is correlated with the typical St. Peter formation in I 

Minnesota because they are similar in stratigraphic position and nearly 

identical in lithol6gic ehaEacteristics. ~ ~asis gf_ its fossil ~ 

coateRt } he St. Peter sandstone of Minneaot ·s correlated with th;-upper 

Chazy (Ordovician) series# which is exposed at Chazy, near Lake Champlain, 

New York. 

Glenwood formation 

The name Glenwood ~is applied to a greenish sandy aha.le which 

Calvin, Samuel, Geology of Winneshiek County: Iowa Geol. Survey, 
vol. 16, pp. 60-61 and ?4-75, 1906. 

overlies the St. Peter sandstone in many parts of northern Ill"inois, 

Wisconsin, Iowa and Minnesota. No shale is reported between the St. 

Peter sandstone and the Platteville limestone in wells in the Havana 

quadrangle and the surrounding area, so the Glenwood formation is pro ugi,.j--
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absent or quite similar in lithologic character to the adjacent strata in 

this region. 

Platteville formation. 

The name Platteville was adopted for this formationJbecauae its full 

thickness is typically exposed along Li~tle Platte River west of Plattev~lle, 
..!.JI 

Wisconsin. 

/!!?" :Ba.in, H.F., Zinc and lead de~osits of northwestern Illinois: u.s~ 

' 

Geol. Survey :Bull. 246, Pp• '11.9, 1905, 

a 
The formation is more or less dolomitic limestone, rather thin bedded, 

and it generally contains some shale layers. Its thickness is not ~asily 

determined in the Havana area, as itl j is not sharply differentiated from 

the overlying Decora.p of Galena formation. In most places where it is 

ex.posed it is 90-100 feet in thickness. · It a;;:_ to be about 100 feet 

thick at Cuba. and zaJ ■R 110 feet at Canton. 

The Platteville has been correlated with the Upper Stones River series 

in Tennessee; and the Chazy-Lowville series in New York. Formerly it was 

correlated with the Trenton formation in New York, but later it was dis­

covered that the Platteville fornation was not the exact equivalent of the 

Trenton horizon. 

Decorap formation 

The name Decorah is applied to sha.ly or sandy limestone beds occurring 

between the Platteville and Galena fornations from typical exposures in and 
l!I 

near the oity of Decorah, Iowa. Thin shales reported at o~ near the top of 

Calvin, Samuel, Geology of Winneshie• County: Iowa Geol. Survey, ~ol. 
16, pp. 60-61 and 84-85. 
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~ 
Platteville formation in dril]recorda in western Illinois are commonly 

.I'\ 

referred to the Decorah, although they may not be identical in age. 

The Decorah shale is not distinguished in the records of drillings in the 

Havana quadrangle and vicinity. It is correlated with the Lowell Park .El -
limestone in the Dixon, Illinois, area, and with the Black River formation 

✓ ) 

Knappen, R. s., Geology aad mineral resources · of the ' Eixon tuadrangle: 
Illinois State Geol. Survey Bull. 49, p. ff 60, 1926. 

in New York. 

Galena formation 
.1Y 

The Galena fornation was so named because it was IJfflJ the principal 

source of lead in the upper Mississippi Valley. The lead was derived from 

the mineral galena. Like the Platteville formation, it underlies all of 

.,,,N 
fiffFoster, J. W., and Whitney, J. D., Geology of the Lake Superior 

Land District Part 2: 32d Cong.· spec. seas., Senate Doc. 4, p. 146 1 
1851. 

northern Illinois except small areas from which it has been removed by 

erosion. 

The Galena formation is a relatively massive, gray, cherty, coarsely 

crystalline magnesian or dolomitic limestone, whioh weathers to a yellow 

color and a sandlike texture. It can be most readily distinguished from 

the subjacent Jlatteville limestone by the more shaly structure fflffl 

and thinner bedding of the latter, although the two are frequently con­

fused in drill records. I 

The thickness of the Galena formation in the Havana region averages 

between 185 and 200 feet. The combined thickness of the lime~tones and 

dolomites between the St. Peter and Maquoketa formations (Galena-Platteville) 

varies only between 270 and 300 feet in the drillings in this area. 

In northern Illinois an erosional unconformity of small relief has 
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been reported at the base of the Galena formation. 

The Galena dolomite as regarded as the equivalent of the Trenton 

limestone of New York. 

fflCinoinnatian series 

MaquoKeta formation 

The Maquoketa formation ia named from exposures along the Little 
JU 

Maquoketa River in Iowa. It underlies most of northern Illinois, 

and is reported in 4 drill records in the Havana quadrangle and several 

in the surrounding territory • 

.J2t./ 
White. c. A., Geolo~ of Iowa .• -w,o1. 14 n. :J R1 .. 1A?n~ 

~e ll'a.qvoKeta formation consists of blue gray, light gray, greenish 

gray, and brownish shale, with one or more thin limestone layers. 8ome 

of the shale is sandy, s9me calca.reous, and some contains pyrite, The 

limestone is usually in the lower part of the formation and occurs in 

one or more layers# lp to 30 feet thick. 

The thickness of the Maquoketa formation in the Havana quadrangle 

and vicinity ranges from 172 to 220 feet, the greater thickness .being 

reported to the north and eaE,t of the quadrangle at Glasford and Canton. 

(Appendix C). The thickness is about the same as that reported in other 

nearby areas in western Illinois. 

In typical exposures in eastern Iowa and northwestern Illinois, the 

Maquoketa Ii formation rests conformably.on the Galena 1#11# forraa.tion. 

The Maqvoketa formation here is recognized by its stratigraphic posi­

tion and litho16gic character, as a shale between two massive dolomites, 

the Galena below and the f.lffllff Niagaran above. The upper part of the 

Maquoketa fornation of Iowa and northwestern Illinois is correlated with 

the lower Richmond (Fernvale and Waynesville) of Indiana and Ohio on the , 
basis of fossil evidenc~ 
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~ Savage, T. E., Richmond Rocks of Iowa and Illinois: Amer • ..Tour. S11:i., 
5th ser., vol. a, pp. 411-427, 1924. 

Silurian system 

Introduction 

The name Silurian, which is applied to a system of rocks that occur 

below the "Old Red Sandstone" (Devonian) is derived from Silurea, the 

Ro:rpa.n name for a Celtic tribe who formerly inha bited a region that now 

includes .parts of both England and Wales, where the system is typically 
J!u 

exposed. At first the system was divided into the Lower and Upper S 

Silurian subsystems, but the lower division was subsequently recognized as 

a distinct system and named Ordovician. 

Murchison, R. I., On the Silurian system of rocks: London and Edin­
burgh Philos. Mag. and Jour. Sci., 3d ser., vol. 7, pp. 46-52, July, 
1835. 

The Silurian rocks in Illinois are divided into two series, the 

Alexandrian and the Niagaran, and a third series, the Cayugan, may be 

represented. 

Alexandrian series 

The Alexandrian series is named from typical exposures in Alexander 
p_/ 

County, Illinois. til.ffffil#j It consists of limestones, dolomites 

and shales. 

v jjl o~ -t~, low~'f' P~lto-z..,.-ic. S7Y~7,.,r pJ,_'/ ~ So f) ~~ 1"n,I./l 'M u 1·~ 

Savage, T. E., Ale:xandPia.a Pocks ef no1 theasc=exu Illlnois7in« · 
e,aetern Wi econsin: :SU.11 . Geol. Sec. America, :v:-~,-, P'P• 
3()-5 32§, ~916. 1-iVYl<-,,.-,Jo'-t<eSc; ., 'vol.Z..~, p. ~~Lf,1~01 

The Alexandrian series is represented in the Pl.mouth-Colmar oil 

field in McDonough county by a sandstone of local distribution at the 

base of the Silurian. It occupies depressions in an erosion surface on 
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the Maquoketa.formation, and is absent from higher points on this surface. 
J1/ 

It ia named the Hoing sand, and is correlated approximately with the 

Edgewood formation of the Alexandrian series. The Hoing sand has not 

✓ I 
Blatchley, R. S., The Plymouth oil field: Illinois Geol. Survey Bull. 

23 (ex~ract)# p IHI >/ , 1914. 

been reported in drillinga in or closely adjacent to the Havana quadrangle. 

If dolomites of Alexandrian age are present in this region they have not 

been distinguished from the overlying Niagaran dolo~~tes. 

Niagara.n series 

The name Niagaran was adopted to designate this series because Niagara 

Falls, which is produced by the passage of Niagara River over a precipitous 

ledge of the limestone rocks of the series, exhibits the greatest natural 

,development of the series in New York 8tate-!f' Rock~f Niagaran age outcrop 

extensively in northeastern, northwestern, and southwestern Illinois and in 

J!/./lia.11, James, Report of the Survey of the fourth geological district' 
Natural History of New York, part 4, Geology of New York, vol. 4, p. 
80, 1843. 

adjacent parts of Wisconsin, Iowa and Missouri. They underJ.ie moat of the 

state, being absent only where they have been eroded after dis.strophic 

elevation exposed them at the surface. They are present under all of the 

Havana quadrangle and the surrounding area. 
tan, brownish or 

The Niagaran series consists principally of massive~gray dolomite 
containin,.g .mu._ch chert and some pyrite. 

or a-olomitic limestone, The limestone and dolomite of this region is 
' 

#ffH#r&Ht/# unconforrrably overlain by the Wapsipinicon limestone of the 

upper Devonian. The Devonian limestone is usually distinguishable from 

the underlying Niagaran in samples dis.ken from drillings, but l##H#ff#rl/IIJ#H 

IIH/i/HII/III# the two limestones are not commonly separated in drillers' logs. 

The character of the Niagaran series is shown in detailed logs in Appendix 

a P-1: r. 
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The combined thickness of the Niagaran and Wapsipinicon limestones 

in the Havana quadrangle #11111 and vicinity ranges from 250 feet to 

66 feet. The thickness is greatest northeast of the quadrangle at Glas-
. 

ford, Peoria County, and least #H#lwest of the southern part of the 
. " 

quadrangle at Vermont, _ Fulton county. The thickness diminishes fairly 

regularly from wast to west, and less rapidly from north to south. {See 

gra~hic sections in figures 124, 125 anu 126). The boundary between the 

two li mestones is not distinguished in the majority of the wells in the 

area. The variation in thickness may be due to#one or more of the folloning 
causes: 

(1) tiegional variation in original thickness of either the Niagaran or 

the Wapsipinicon limestone. 

(2) Erosion of the Niagaran series before the deposition of the overlying 

Wapsipinicon .formation\ 

(3) Erosion of the Wapsipinicon formation, as well as some of the Niagaran 

series before the deposition of the Sweetland Creek formation. 

'lhe Niagaran series is separated from both the underlying Maquoketa 

formation and the overlying Wapsipinicon formation by #IHJl#Jlol##H-/HI 

erosional unconformities. 

The Niagaran series in the upper Mississippi valley are assigned to 

the Lockport subaeriee and have been divided into the ~oliet, Waukesha, 
);!}/ 

Racine, and Port Byron formations, but these formations cannot be satis-

factorily differentiated in well records. 

() 

Savage, T. E., Silurian rocks of Illinois: Bull. Geol. Soc. America, 
ve~. 37, pp. 513-534, 1926. 

Devonian system 
I...tr- C 

The name Devonian was proposed for this group of rocks because they are 
.!.JI 

typically exposed in Devonshire, England. The term was substituted for a 
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21 
✓ Sedgwick, Rev. A., and Mu~ehiaen, R. I., Geol. Soc. London Proc. vol. 

3, No. 61, PP• 121-123, abstract, 1889. 

, On the physical structure of Devonshire, and on the 
subdivisions and geological relations of the older stratified deposits, 
etc: Geol. Soc. London Trans., 2d ser., vol. 5, pt. 3, pp. ?Ql-?02, 
1840. (Read April 24, 1839). 

much older name, "Old Red Sandstone", because rocks other than sandstone 

were discovered to be its equivalent in many localities. 

Except in localities where they have been removed by erosion, DevoniJ(an 

rocks are presumed to underlie all of that portion of Illinois that lies 

south of Green River (Rock Island to La Salle) and southwest of a line drawn 

southeast from Ia Salle ~hrough Danville. They a~~,4;o underlie 

~ of the Havana quadrangle and its immediate vicinity, although they may 

have been locally removed by erosion before the deposition of the earliest 

Mississippian sediments. 
. 

The Devonian system has been divided into Lower, Middle, and Upper 

Devonian subsystems. The Devonian rocks of northwestern Illinois, which 

are well exposed along both banks of Mississippi and Rock Rivers in the 

vicinity of Roclq!sland, Illinois, belong to the Upper Devonian aueeystem 

l1Y v Savage, T. E., Devonian formations of Illinois: Amer. Jour. Sci., 
#8111#1# 4th ser., vol. 49, pp. 181-182, 1920. 

::Y 
MiB are divided into two formations, the Wapsipinicon and the Cedar Valley. 

--LY 
v Savage, T. E., and Udden, J. A., The geology and mineral resources of the 

Edgington and Milan quadrangles: Illinois State Geol. Survey 
Bull. 380, pp. 24-28, 1921, Bull. 38, PP• 136-140, 1922. 

The Devonian rocks of the Havana quadrangle are much thinner than they are 

near Rock Island, and they are believed _to represent only the Wapsipinicon 

formation, although some of the higher beds may belong to the Cedar Valley. 

Senecan series 
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Wapaipinico~ formation 

The Wapsipinicon formation was named from exposures along the Wap-
2:.'t/ 

sipinicon River in Iowa. ff.ff 
J,.J/.: 

✓- Norton, w. H., Notes ·on the lower strata. af the Devonian series in Iowa: 
Iowa Acad. Sci. Proc. 1893, vol. 1, pt. 4, pp. 22-24, 1894. 

The Wapsipinicon formation is composed of limestone, which is c0mmonly 

thinner bedded, darker in color and less dolomitic than the Silurian. The 
SW, 1/IJ. 

log of a.n oil test drilling in the SE. t sec. 29, T. 6 N., R. 4 E. -(Buckheart 
/\ 

twp.) (Appendix C, no. 11), reports 1«5 feet of "sand" below 18 feet of lime-

stone and above 138 feet of limestone. The l"sand" may be granular limestone 

which accumulated on the erosional surface formed on the Silurian limestone. 

If this interpretaaion is correct, the Devonian is represented by 14 feet and 

the Silurian by 138 feet in the above drilling. In a few other wells west and 

north of the quadrangle (Appendix C, nos. 3, 6, 7, 8 and 9) the Wapsipinicon 

forrmtion ranges from 41 to 63 feet in thickness. In the other wells pen­

etrating th: s formation it is not differentiated from the underlying 

Niagaran series. 

The Wa.psipinicon formation is separated by erosional unconfornrlties 

from the underlying Niagaran series and the overlying Sweetland Creek 

formation in parts of western Illinois. It is correlated with the Tully 
t..£1 

formation of New York, · the loweat formation of the Upper Devonian sub-

Savage, T. E., and Udden, J. A., Idem. 

system. The fauna of this limestone indicates that the Devonian aeries in 

this area were connected with the Arctic and Pacific oceans, probably by 

way of McKenzie River and the northern Great Jlaina. 
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~ 1lis si ss1:ppian s stem 
I rht roJu.c iOH 

The term Mississippian was prop osed
1

and isfsed by most North American 

geologists as a geographical designation for this system of rocks because 

they are so largely developed in the basin of# Mississippi River. 
$ 

Winchell, A., On the geological age and equivalents of the Marshall 
group: American Phi los. Soc. Proc. vol. 11, No~ 81., p. 79, 1869 J 
No. 83, pp. 245 and 385, 1870. 

The name Carboniferous, whi<ih means "Coal-bearing", has been long used_iP/ 

Conybeare, w. D., and Phillips, w., Outlines of the geology of England 
and Wales, pp. 278 and 320-364, 1822. 

and is retained as a system t erm by some American and by European geologists, 

who refer to rocks equivalent to the Mississippian system as "Lower Carbon­

iferous". 

The Mississippian system, like the Devonian, is distributed over those 

parts of Illinois lying south and southwest of a line drawn east from Rock 

Island to La Salle and thence southeast to Danville from which it has not 

been removed by erosion. It is divided inte two subsystems: The Lower 

Mississippian,I which includes the Kinderhook, Osage, and Meramec aeries; 

and the Upper Mississippian, which consists of the Chester aeries. The 

Upper Mississippian subsystem is not represented in the Havana quadrangle. 

Kinderhook series 

The name Kinderhook was proposed .to include the beds lying. between the 

11:Black Slate" and the Burlington limestone because the series as such was 
~ 

first examined at Kinderhook, Illinois • 

Meek, F. G., and Worthen, A. 11., 
Geology, p. 111, 1866. 

Geol. Surv,y of Illinoie, vol. 1, 
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The series underlies all of the Havana quadrangle and the adjacent 

area. In southwestern Illinois it has been divided into five formations -

the Grassy Creek shale, the Saverton shale, the Louisiana limestone, the 
2141 

Hannibal formation, and the Chouteau limestone · , but farther north 

1Y 
,/ :Moore, R. c., Early Mississippian fornations in Missouri: :Missouri 

Bureau of Geel. and Mines, 2d ser., vol. 21, pp. 33-76, 1928. 

the Louisiana and Chouteau limestones disappear and the Grassy Creek and 

Saverton shales become a sinale unit de_signa.ted the Sweetland Creek shale. 

The Sweetland Creek and the Hannibal formations only are present in the 

Havana quadrangle. 

Sweetland Creek formation 

The Sweetland Creek formation is so named because its relations are u 
well exhibited along Sweetland Creek, Muscatine County, Iowa. _It is 

present throughout the Havana quadrangle. It is chara~teristically a 

v udden, j. A., Geology of Muscatine County: Iowa Geol. Survey Ann. 
Rept. 1898, vol. 9, p. 291, 1899. 

-~~~---' The Sweetland Creek beds: 3our. Geol., vol.?, p. 67, 
1899. 

brownish gray to dark gray ~shale. In many layers it contains the tiny 

spores of a fern-like plant, known as Sporangites huronense, in such 

abundance that many of these undecomposed spore cases may be found in 

every cubic centimeter of the shale.• 

The average thickness of the Sweetland Creek formation in the Havana 

quadrangle and vicinity is about 120 feet. It ranges from 95 to 130 feet 

inl 8 wells in which it is distin¼uished from the overlying Hannibal 

shale. The Sweetland Creek shale is ordinarily recognized in drill 

sample ~ by its color, which is brownish, while the Hannibal shale is 

commonly greeniah,gray. The two shales are not oraimarily distinguished 

in drillers' records. 
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The Sweetland Creek shale follows the line of an erosion surface 

of some irregularity. It is reported to overlap the Devonian limestone, 

Silurian limestone and even locally the Maquoketa shale in eastern Jlissouri w 
and western Illinois • The variation in thickness of the Silurian ~nd 

✓w ~ uey, F., Structural reconnaissance of the Missi~pi Valley Area from 
Old Monroe, Missouri·to Nauvoo, Illinois. Illinois State Geol. 
Survey Bull. 45, p. 34, \Cf Z 1 

Devonian limestones in the Havana region may be related to this unconformity. 

The Sweetland Creek formation in the Havana quadrangle is directly 

correlated with the type Sweetland Creek formation in Iowa, on the basis 

ot similar stratigrpphic position and lithologic character. It has been 

considered th~ equiva lent of the Grassy Creek shale in northeastern 

Missoui ; the Mountain Glen shale in Unian County, Illinois; the Chattanooga 

shale in Kentucky and Tennessee; and the "Chatianooga" shale in soutiiwestern 

Illinois, southern J[iasouri, and Arkansas. Formerly these deposits were 

considered to belong to the Chautauquan series of the upper Devonian. 

The marked unconformity between these shales and the upper Devonian limestone 

below and the absence of marked unconformity between them and the Hanxubal 

gray shale above, combined with other evidence has led many geologists . w 
recently to consider them as early Mississippian. 

v/w 
Moore, R. c., op. cit., including numerous citations to other authors. 

/ ✓ Mylius, L. A., Oil and gas development and possibilities in eaat­
oentral Illinois: Illinois State Geol. Survey Bull. 5*, PP• 53-57, 
59-65, 1927. 5 

v Swartz, Joel H., The age of the Chattanooga shale of Tennessee: Am. Jour. 
Sci., 5th ser., vol. 7, pp. 24-30, ~anuary, ·1924. 

v _____ , The age of the Big Stone Gap shale of southwestern Virginia: 
Am. Jour. Sei., 5th aer., vol. 12, PP• 512-531, December, 1926. 

v _____ , Chattanooga shale in eastern Tennessee and Virginia (•bstract) 
Bull. Geol. Soc. America, vol. 39, .bIA. l, p. 201, krch, 1928. 

V , Devonian-Misaiaaippian boundary in Virginia and Tennessee 
-----(a_b_. -st-r-a.ct): Bull. Geol. Soc. America, vol. 40, no. 1, P!' Cf) , 

1929. 
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Haniai1'al formation 

The name Hannibal was applied to this formation because typical outcrops 
:w 

of it occur near Hannibal, Mi ssouri. The formation underlies all parts of 

the Havana quadrangle and adjacent areas. 

'I. 

Keyes, c. R., The principal rJfississippian section: Bull. Geol. Soc. 
America, vol. 3, pp. 283-300, 1892. 

In its type locality the Hannibal formation consists of sandstone 

f 11Vermicular") and shale, and elsewQere in Iowa, Missouri and Illinois it 
l1/ drill 

includes a ma.gneeian limestone member , but as reported in ffll records 

{ 

,; Moore, R. C., Op. cit., pp. 20-24, 33, 50-60. 

in and near the Havana quadrangle it is a light, blue, or greenish-gray 
. 

soft shale without hard layers. It may be most easily distinguished from 

the underlying Sweetland Creek formation by its difference in color, and by 

the presence of the fossil Sporangitea huronense in the latter. 

The Hannibal formation ranges in thickness from 95 to 160 feet in 

those wells in which it is distinguished from the Sweetland Creek formation. 

The combined thickness of these shales in all wells in and n ar the Havana. 

quadrangles ranges from 223 to 255 feet in all except one well in which ,,,,. 
p~J 

it C1o-M.J1fL':'.,,7.l~~ -.:e.o be only 150 feet. (Appendix C 'A no. 2·0). 

The Hannibal formation apparently overlies the Sweetland Creek formation 

coniormably, but is separated from the overlying Burlington limestone by 

a disconformi ty. 

The Hannibal shale in the Havana quadrangle is correlated with the 

typical Hannibal shale on the basis of its stratigraphic p0sition between 

the dark Sweetland Creek shale Hand the massive crinoidal Burlington lime­

stone. 

Osage aeries 
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The name Osage was proposed to designate one of three major paleon­

tologioal subdivisions of the Mississippian system~ and presumably 

Williams, H. s., Correla ti on papers - Devonian and Carboniferous: 
u. S. Geol. Survey Bull. 80, p. 169, 1891. 

re•erl to Osage River in southwestern Missouri, which cuts through the 

series. The series includes four formations - Fern Glen, Burlington, 

Keokuk, and Warsaw. The typical Fern Glen formation has not been recognized 

in the Havana quadrangle, although it may be present. 

~ Burlington formation 

The Burlington f0rma.tion is named aecause of excellent exposures at w 
Burlington, Iowa. It underlies all of western Illinois south of 

Hall, J"ames, Observations upon the Carboniferous limestones of the 
Mississip .. Ji Valley: Am. J"our. Soi., 2d eer., vol. 23, p. 190, 
1857. 

Mercer County, lffl# including the Havana quadrangle and vicinity. 

The Burlington formation is a gray) coarsely crystalline, cherty, 
fossiliferous 
IIIUHH limestone.f Fragments of crinoids constitute such a large 

proportion of the calcareous material composing the# limestone
1
that it has 

been long recognized as the "Crinoidal" or "Encrinital" limestone. It 

contains much ohert 0 in concretions and discontinuoµs bands. The #I 

characteristics of this limestone in the wrillings which have penetrated ..... ► 
it are given in Appendix C~~ The 0verlying· formation, the Keokuk, is 

I\ 

also a cherty limestone, and it cannot be distinguished from the Bur-

lington in the available drill records. The combined tnickness of these 

formations ranges from 157 to 240 feet in and nea r the Havana quadrangle. 
~ 

The thic~neas aff~ as!E&fia)e.-greater southwest of the quadrangle than to 

the northeast. The lower 100 to 140 feet of limestone probably belong to 

#####the Burlington formation. 
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The Burlington limestone overlies the Hannibal shale con-

forma.bly, and its contact with the Keokuk is also conformable. 

The formation i 's correlated with the typical Burlington limestone 

on the basis of its identict,1 stratigraphic position and lithologic char­

acter. 

Keokuk formation 

The name Keokuk was originally apylied to cherty limestone at the • 

base, the "encrinal" limestone or "Lower Archiaedes Lir.1estone 11 and the w 
overlying geode-bearing shales which are well exposed at Keokuk, Iowa. 

'1 .. 

Hall, .James. Geology of Iowa, vol. I, part I, p. 94, 1858. 

Subsequently _the geode- bearing shales 

~arsaw forraation. The Keokuk formation underlies all perts of the Havana 

quadrangle and most of the adjacent area, although northeast of the quad­

rangle the upper part of it may have been removed by post-:Mississippian, 

pre-Pennsylvanian erosion {Appendix C, nos. 1 and 2). The thickness of 

this formation at its typical exposure is about ?O feet, and H# this is 

approximately the thickness in the Havana quadrangle and vicinity. It 

cannot be readily distinguished from the underlying Burlington formation 

in drill records. The combined thicknesses of the Burlington and Keokuk 

limestones are given above. 

The Keo~k limestone rests conforrnably on the underlyinb Burlington 

and is overlain conformably by the Warsaw. The Keokuk limestone in the Havana 

quadrangle is correlated with the typical Keokuk formation on the basis 

of simi~arity in stratigraphic position. 

Warsaw formation w 
The Warsaw forrration was originally defined as consisting of ap-

~ v I=Ia.11 , .James , Op c i t . , p • 9 7 • 
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proximately forty feet of interbedded shale and limeptone, typically 

developed near the town·of Warsaw, Hancock#fflffi county, western Illinois. 

Subsequently the underlying Geodel bed has been transferred to this form- · 

ation from the Keokuk forrr®,tion!!JI' The Warsaw formation was originally 

v W Van Tuyl, F. M., The Stratigraphy of the Mississippian formations of 
Iowa: Iowa Geel. Survey, vol. 30, p. 185, UH 1922. · 

considered the basal formation of the Meramec series, but more recently 
1P.I 

it has been commonly referred to the Qaage Series • The Warsaw 

40 
11 Myli us, L. A., Oi 1 and G~s development and possi bi li ti es in ea.st­

central Illinois. Illinois State Geol. Survey . Bull. 54, p. 66, 1927. 
iiJi.. Moore, R. c., Early Mississi Jpian formations in Missouri: .Missouri 

~ Bureau of Geol. and Mines, 2d ser., vol. 21, pp. 33-76, 1928. 

formation underlies all of the Havana quadrangle, but thins and disappears 

north and northeast of the quadrangle, as a result of poet-Mississippian, 

pre-Pennsylvanian erosion. It consists H predominantly of 1#111 blue 

gray, calcareous shale, interbedded with relatively thin beds of limestone 

and calcareous sandstone. It is impossible to distinguish the Warsaw 

fornRtion from the overlying Spergen formation in drill records. The 

combined thickness of the two formations in the Havana quadrangle and 

vicinity ranges from 16 to 115 feet. Where the thickness is less than 

60 feet the upper part was removed by erosion before the deposition of· 

Detailed sections of the Warsaw the overlying Pennsylvanian strata. 
tJA~ 

and Spergen formations in drill records are given in Appendix C'.r nos. 

3, 6, 7, 11, 12, 13,16, 17, 19, and 21. 

The Warsaw formation .is reported to rest conformably on the Keokuk 

formation at its typical locality. In some parts of Iowa the Spergen 

and Warsaw formations are separated by anjJ. unconforndty. 

The Warsaw formation in the Havana area, is correlated with the typical ' 

Warsaw formation because of its similar lithologic character and stratigrapHic 

position. 
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Meramec series 

The Meramec series was named to include the Warsaw, Spergen NII , . 

and St. Louis formations which outcrop along the 1iieramec River in Missouri .• 
w 

✓ LJ.1 
Ulrich, E. o., Zinc an~ Lead Deposits of Northern Arkansas: U. s. 

Geel. Survey, Prof. Paper 24, table opp. p. f90, 1904 • 
..... 

IR the reports of the Illinois State Geological Survey the Warsaw form&.tion 

is considered the upper formation of the Osage series, and the Ste. Gen­

evieve formation has been transferred to the Meramec series from the Chester 
Hill 

series of the upper Mississippian subsystem. The names SpergenAand Salem 
by so e authors !lJ::I /\ 

have been use~for the beds designated the Spergen. 

V .!£1/ Cumings, l.~. J-t... JM,< ~ ~""' .,._ r ~M-a-,.,...t__ , 

jour. Geol. vol. 9, pp. 232-233, 1901. 

The Spergen and St. Louis formations &H underlie nearly all of the 

Havana quadrangle and most of the adjacent area south· and west of ti1e 

quadrangle, but they are absent north and east of the quadrangle. The 

Ste. Genevieve formation is not present in this area .. unless some of the 
and white shale · 

upper l .imestoneffayers reported in an oil test boring in sec. 31, T. 22 N., 

R. 8 w. (Havana) (Appendix c,Pkf. 19) whic . ...i. are assigned to the Pottsville 

" formation may be of Ste. Genevieve age. 

Spergen formation 

The name Spergen is applied to highly fossiliferous limestones at 
£1 

Spergen Hill, Indiana. In western Illinois and eastern Imwa the Spergen 

Ulrich, E. O. Op. cit. 

formation consists of crinoidal limestone, dolomitic limestone, Shale and 

fine grained bluish sandstone. The strata grade from one type to another 

laterally as well as vertically, suggesting deposition near the old shore 

line. The Spergen formation cannot be separated from the underlying 



1 

(21) 

Warsaw formation in the records of drillings. The thic J:ness of the SDlfflj 
where it is exposed iB western Illinois and eastern Iowa 

formation~l.##ffl#i/HH#:fflHl##Hl#ffl-lJ.##ltl##IIH# ranges from 5 to about 

35 feet. The thickness in the Havana area is probably similar. 

The Spergen formation is separated from the ove1lying and underlying 

formations in eastern Iowa by aisconformities. 

St. Louis formation. 

L] 

The St. Louis forrnationj is named from the city of St. Louis~ '.Missouri, 
~ 

where it is typically exposed. It underlies nearly all of the Havana 

4-_;i-:. S w~u o w, G, c... ~ ~t u, 1cctD-f--t-~~.,..,,..,..~-
✓ SP & """'-i"' p,ci-; ... c:,5) l<t>>S. 

quadrangle, but it is mbsent from most of western Illinois north of the 

Havana quadrangle, as it was eroded before the deposition of the earliest 

Pennsylvanian strata from this area. At Glasford, northeast of the Havana 

quadrangle the Pennsylvanian· strata rest on the Burlington or Keokuk form­

ation; at Canton, north of the quadrangle, they rest on the Warsaw form­

ation; and in the northern part of the Havana quadrangle on the St. Louis. 

The St. Loui's formation is, for the most part, a very fine grained, 

dense, white to light gray limestone, with few fossils, containing a little 

chert. In many places it possesses a breccia.ted structure. It is ex­

posed along Spoon River near Bernadotte and near Seville in the Vermont 

quadrangle, a few miles west of the Havana, and along tributaries to e 

Illinois River in the Beardstown quadrangle southwest of this quadrangle. 

It is not exposed at any place in the Havana quadrangle, but it may be 

covered only by alluvial deposits at some places in the valleys of Spoon 

River or Illinois River. 

The thickness of the St. Louis formation in and near the Havana quad­

rangle ranges from 85 feet to 25 feet. The variation in thickness is prob­

ably due s,A..til!F>~·to the thickness of the limestone which escaped erosion 

before the deposition of the basal Pennsylvanian strata. 
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In southeastern Iowa, where the St. Louis limes ~one is well exposed, 

a disconformity is reported at it base ~S-t-.---;i;.e · -----=- The 

St. Louis limie~tone is the #IIJllJ./JI# youngest Mississippian forn:ation in 

this area, and it is overlain unconformably in all parts of the area by 

the Pottsville series of the Pennsylvanian system. 
in the Havana quadrangle 

The St. Louie limestome/\ia cerrelc:-i, ted with the ;limestone exposed in 

other parts of western Illii:ioi s 
1 

~oa:use it 1 s simi la.r in li tho logic char-

acter and Stratigraphic position. The nearby exposures of the St. Louie 

limestone are correlated with the type exposures by the presence of a 

fossil coral Lithoatrotion canadense, which is limited to this forrntion. 

Pennsylvanian system. 

Introduction 

The term Pennsylvanian was proposed as a synonym for the terms 
lll 

"Upper Carboniferous•" and "Coal Measures", because excellent exposures 

of the coal-be~ring rocks were first thuvoughly studied in the State of 

I/ 

Williama, H. s., The geology of Washington County: Arkansas Geol. 
Survey Ann. Rept~ for 1888, vol. 4, p. xiii, 1891. 

Pennsylvania. Like the term Mississippian, it has been recognized only as 

a series term by the U. s. Geological Survey and it has not been generally 

adopted in Europe. 

Rooke of the Pennsylvanian system underlie all except the north part, 

west border, and south end of Illinois and occupy what is familiarly 

known as the "Illinois Coal Basin" (fig. 1). They underlie all of the 

Havana quadrangle, unless they have been entirily removed from some 

parts of~ Illinois or Spoon River valleys. No IHfflH#IH strata 
. ~ . 

olaer than the Pennsylvanian are exposed -in the HaY..ana- Qti.&dxar,.gle·. 

The rocks of the Pennsylvanian system in the Havana quadrangle consist 

of shales, sandstone,, underclays, coal beds, limestones and conglomerates, 
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/' "f,-

in the order ·of abundance named. 

Thickness 

The maxinlllm composite thickness of Pennsylvani~n strata in the Havana 

quadrangle is about 330 feet, according to available information. This 

is a composite of strata above the Springfield {No. 5) coal exposed in 
3~ , 

secs. 25 and~, T. 6 N., R. 4 E. (Buckheart); and strata from the Spring-

field (No. ·5) coal to the base of the Pennsylvanian .from a coal test boring 

at the center of sec. 22-, T. 6 N., R. 3 E. (Putman). The · aggregate thickness 

of the members in the generalized section below is about 400 feet. This great­

er thickness is the result of the inclusion in the generalized section of 

certain sandstones which attain considerable thickness only ~"l:l--th _ 

where they truncate other strata which are also placed in the generalized 

section. 

Stratigraphic relat£ons 

The.basal Pennsylvanian strata rest u~oonformably on the strata of 

the Meiamec series of the Mississippian system. A short distance north and 

northeast of the quadrangle; the Pennsylvanian strata overlap the Warsaw, 

Keokuk and Burlington formations of ~e Osage series, but in the quadrangle 

itself, they probably rest on the Spergen or St. Louis formations in all 

places (See figures 124, 125 and 126). The surface upon which the 

Pennsylvanian strata were deposited ~•s ta l:ia:ve possesses a relief of 

80 to 100 feet, and the oldest sediments are found in basins or low places 

on this surface.# Figures 118 and 134 show the general distribution of 

relief of this surface in the quadrangle and in the surrounding territory. 

The early Pennsylvanian strata of the Pottsville series are thicker in the 

southern part of the Canton quadrangle, north of Cuba, than in the Havana 

quadrangle, indicating that this was a lowland area at the beginning of Penn­

sylvanian· sedimentation. This lowland probcLbly corresponds to the area 
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in which the Pennsylvanian rests on the weak Warsaw shale. 

There are several unconformities within the Pennsylvanian system in 

this area, ·which are discussed in connection with the strata involved. 

The Pennsylvanian strata are separated from tne overlying Pleistocene 

and IHHI recent sediments by a great erosional unconformity in all parts 

of the area. 

Subdivisions 

The Pennsylvanian strata of Illino i s are divided into three series, 

(considered formations in moat previous reports of the survey}, nallied 

respectively, beginn'i:Ag with the oldest, the P·ett,sville, Carbondale and 
· .s t · ~Jt s ,·d rGJ < ~ ~o i 4 e 1 "Y v,d i., s . 

McLeansboro. The boanda ry c'6eiwe.en the Pot\ sville~1Ii' "'~a rbondale #ffffi# 
I\ 

series is placed at the base of the Murphysboro (No. 2) coal, of which the 
J. 

equivalent in western Illinois is the Colchester eoal. The boundary 
/\ placed at the tep e:f ~ 
between the Carbondale and McLeansboro series is~the Herrin coal of southern 

Illinm s, wi1ich is equivalent to the No. 6 coal ef western Illinois. 

Both the Colchester coal and the No. 6 caal are exposed in the Havana 

quadrangle, as well aa strata respectively below and above these c_oals. 

On this basis the Pennsylvanian reeks in the quadrangle have been divided 

A further subdivision is made as the result of studies by the author and 

other workers in western Illinois and elsewhere in the state. These studies 

revealed that a more _or less consistent suite of sequence of beds is success­

ivefy repeaed within the Pennsylvanian system and that each suite is de­

marcated by unconform~ties both below and above it.I These suites appear 

to be natural divisions of the Pemisylvanian strata and supplement the 

present three-fold classificatien. 

The sueceseion of strata which seems to constttute the normal complete 

suite or sequence consists of (1) basal sandstone, (2) sandy shale, 

(3) fresh water limestone in several suites, but not in all, (4) und~rclay, 
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{5) coal or carbonaceous strata, (6) laminated carbonaceous shale, often 

containi·ng calcareous or pyri tic concretions, ( 7) limestone, or an al te.rna.t­

ion of thin limestones and fossiliferous laminated caleareous shales, and 

. 7 

(8) laminated shale#, usually gray, and often containing ~I scattered 

calcareous or f erruginous eencreti ons. The l#JtMJl##IJ.:/AIHi/J seqtiences recu.r more 

· reeula.rly and the P1embers are so~ewhRt thicker in the Garboncl. le s ~rie&1 t}1c1n 

in the Pottsville. 

Members (l)to (5) appear to have been deposited under# terrestrial or 

fresh water conditions, and members (6) to (8) usually oontain evidence of 

their marine origin. Thus each recurrent sequence marks an advance and a 

retreat of the shallow sea across the area. Member (1), the basal sandstone, 
,,/ . 

is k~- awu.=~e separated from the shales or other strata of the underlying 

suite or sequence by erosional unconformity in many places. The sµite 

or sequence II thus j repr.eaents fairly oontinuous sedimentation, separated 

from adjacent suites by diastrophio activity. When these persistent suites 

were recognized during the course of the Havana field work there was little 

information available regarding the areal extent of these units. During the 

field season of 1929 the writer had the opportunity to study exposures of Penn-

· sylvanian strata in most of western Illinois north of Beardstown and ao•th­

west of# a line connecting Peoria, Galesburg and Rook Island. This study 

revealed the wide areal extension of many of the l##ffl suites which had been 

recognized in the Havana quadrangle. Members which #are missing from their 

proper place in the suite in the Havana quadrangle appear in other localities 

w~ere the suites ffl are exposed. The# suites, then, seem to constitute 

geological formations as this term is commonly used, and they are here 

designated formations. In the areas so far studied in western Illinois 

there appear to be 15 suites or formations in the Pennsylvanian system. Of 

these 15 suites the lower 12 are believ 

ra.ngle. 

w be exposed i11 the Havana quad-
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The changing physical conditions which led to the recurrent cycles of 

sedimentation in the Pennsylvanian 

deali ng with the geological h-i~ 
!liJ 

are considered on p. J§::ti_, ~~~- chapt~r_it 

t.ae--.,.. ndjhey have been 

recently sum.narized. 

4 
Weller, ;r. M., Cyclical sedimentation in the Pennsylvanian 

:four. Geo1. ·, vol. ## 38, pp. , 1930. 

The correlation of the lower part of the Pottsville s6rata exposed in 

the southern part of the Havana quadrangle with equivalent strata penetrated 

in numerous coal test borings in the vicinity of Guba. ar:iq.- St. David and 
@1.Q ' (A I ~ C, I Pt m.. ) 

in the southern portion of the Canton quadrangle~ is not entirely certain• 

ff 'rhe most easily recognized succession in many of the drill records is a 

thick coal with a limestone cap rock which is correlated with the Rock Island 

(No. 1) coal of western Illinois. No similar succession ia exposed in the 
(1) 

southern part of the quadrangle, due either ffl to the fact~that IIHIJffl these 

beds are unexposed below the principal drainage lines, or (2) that equivalent 

strata are exposed, but are not easily recognized because of difference in 

lithologic character and stratigraphic succession. The former explanation 

seemed correct fjfflffl#W until exposures in adjacent areas were studied 

during 1929, when the differences were found to .result from lateral vari­

ations in the char oter of the_ strata and to unconformities. 

The generall section of Pennsylvanian strata -exposed in the Havana 
,w.-

quadrangle, AO the correlation of these strata presented in the 

following aection: · , de I .,1......, A.e ~4, ,,, A.e. ~ ~ 
CempJete ~ ~ss~ of Pennsylvanian strata in 

Havana g11e,drang~e 
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Thickness 
~ Inches 

# McLeansboro series 
Brereton formation 

79. 

78. 

77. 

76. 
75. 

74. 

73. 

?2. 

71. 
70. 

69~ 

68. 

67. 

66. 

6p. 
64. 

63. 

Limestone, gray, suboryatallin~, ff##. with l½ inch 
clay parting 4 inches from the base, fossiliferous, 
with Fusulinella girt~i (Girt ina ventricosa) 
(Brereton limestone) 

Shale, carbonaceous, black to dark blue -gray, 
light gray in upper 2 inches 

Carbondale series 
Coal, with partings as follows: Light shale band 2 

inches thick, 1 foot 8 inches from top of coal, 
one half inch dark shale, 2 feet 3 inches from 
top of coal, one inch light gray shale 2 feet 10 
inches from top of coal; and large black concretions, 
3 feet 6 inches wide and 8 inches thick near top of 
coal (Herrin or No. 6/1 coal) 

Shale, carbonaceous, ha.rd, distincti~ laminated 
Clay, gray in upper portion, rusty in lower portion, 

block:Y fracture; containing at some localities 
irregular shaped slightly · ~ septarian lime-
stone concretions, which grade laterally into a 
non-marine limestone bed 

Sha.le, gray, soft, well laminated, very local in dis-

I 
1 

2 

4 

6 

. tribution 10 
Limestone, pinkish gray, weathering brown, fossiliferous, 

local in distribution 
Sandstone,gray to buff, fine grained, thin to thick bedded, 

with millstone shaped concretions in upper ~ortion, 
locally absent or grading in.to sandy shale lCuba S 
sandstone) 20 

St. David formation 
Shale, sandy, bu~f, micaceous, locally absent 
Shale, gray, even.bedded, with some ironstone concre­

tions 
Limestone, blue gray, toJDIµanly forming a discontinuous 

band of concreti one ., locally a persistent band, 
slightly fossiliferous 

Shale, gray, everl~bedded, with some calcareous or 
"ironstone" concretions (members 68-71 constitute 
Canton shale) 

Clay or shale, calcareous, consisting principally of 
flattened and broken fossils, such as crinoid stems, 
brachi opods, et6. .,"' C)'1'L 'oe~ 

Limestone, gray, massive!~fosailiferous, weathering 
buff (St. David limes~one) 

Shale, black, or black and gray mottled, soft 
Shale, carbonaceous, black, hard, finely laminated, 

fossiliferous, locally containing large calcareous 
and pyritic fossiliferous concretions 

Coal, without bedded shale partings; in many places cut 
by clai veins and "horsebacks" (Springfield or lfo. 
5 eoal} 

20 

7_ 

1 

1 

1 

4 

10 

4 

11 
3 

5 

7 

6 

3. 

ff5 
11. 

10 

10. 



62. 

61. 
60. 
59. 

58. 

57. 

56. 

55. 

5,. 
53. 

52. 

51. 

50. 

49. 

48. 

47. 
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Carbondale series (cont.) 
St. David formation (cont.) 

Underclay, light gray,- blocky fracture; contains numerous 
large calcareous concretions, locally septarian, about 
1 foot 6 inches from top of underclay; concretions grade ~ 

. into continuous bed of fresh water limestone 4 6 
Summum formation 

Shale, gray to dark gray, distinctly bedded l a, 
Shale, black, ffff soft, thin. bedded J. 
Shale, dark gray, thin bedded; contains large round# 

or oval shaped dark gray limestone concretions, which 
are slightly fossiliferous; laminae of shale bend 
around concretions l 

Coal or coaly shale, commonly 2-4 inches, locally much 
thicker, with numerous clay partings (Kerton Creek)eP ~ 

Sandstone, white, l;Lard, in one bed, very local in dis-
. tribution; either replaces or immediately underlies 

coal . 5~ 
Underclay, white to light gray, blocky fracture; contains 

large calcareous concretions, which are somewhat septarian, 
and unfosailiferoua 3 

Limestone, silty or sandy, blue gray, unevenly bedded, with 
irregular upper surface, #junfossiliferous 3 

Shale, slightly sandy, gray# to buff, medium bedded, not 
persistent 5 

Sandstone or sandy shale, buff to gray, fine grained, basal 
portion {about~ foot) contains pebbles to 4 inches 
diameter; thin bedded in upper portion arid more massive 
beds below; strongly cross-bedded in some places; 
lower portion contains Cordaites and other plant im­
pressions; carbonaceous NII streaks and partings abund­
ant, locally forming thin lenticular ooaly streaks; 
large calc~reous concretions in upper portion; lower 
portion localjy ff replaces 50-80 feet of underlying 
aeds in ch.~nnel areas; tmickness varies from about 3 
feet to 80-100 feet (Pleasantview or Vergennes sandstone} 

"Liverpool" formation 
Shale, gray, soft, evenly laminated, with polygonal 

Jointing in upper portion and rectangular jointing in 
lower 5-10 feet; upper beds sandy in some exposures; 
contains several bands of calcareous and"ironstone" 
concretions, especially in lower 10 feet; absent in 
southern part of quadrangle (Purington shale) 

Clay,- gray, calcareous, containing flattened impres­
sions of pelecypods and gastropods 

Limestone, gray, ffjjffff in one bed; fossiliferous, 
the fossils outJI. ned in whitish cases 

Shale, gray, soft, with three persistent layers of 
calcareous and ironstone concretions, which are 
slightly fossilifer0us 

Limestone, dark blue gray, abundantly fossiliferous, 
weathering brown 

Shale, black, soft, ·thinly laminated, fossiliferous, 
Avioulopecten rectilaterariu,s especially abmada.nt; 
weathers reddish brown~\-oc. '•!-t d,H,oi-di\l\~ i.-•~ b(;\nJ.. 

o+- r ~Y""'-'f_ ~\~ L , -~ C.c,~c ~ +; V'S_,~
1

i>,~i\i~t.ro 

(. ci\11.{r.1-\V\I V\ YV'.OllYdy r ry d, . -

5p 

5.,0 

2 

'. 

? 

4 



46. 

45. 

44. 

43. 
2. 

41. 
40. 

39. 

38. 

37. 

36. 
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Carbondale series (cont.) 
"Liverpool" f orma ti on {cont.) 

.. 

Shale, calcareous, dark gray, harder than above, wi'th 
band of nearly white shells of Chonetes mesolobus 
and one or two other species 

Shale, dark gray to black, slightly gritty, somewhat 
fossiliferous, with Ma.rginifera muricata, etc. 

Limestone, argillaceous, or clay, IJIIDIH calcareous, 
consisting largely of parily crushed shells of 
gastropods, pelecypods and crinoid stems 

Cone in cone layer, not continuous 
Limestone, light gray; locally a series of septarian 

concretions instead of a solid limestone bed; 
fossiliferous, weathering yellow or buff 

Shale, gray, slightly fossiliferous 
Limestone or limestone conglomerate, gray; locally sub­

crystalline; contains small black rounded limestone 
pebbles and crinoid stems; in western portion of 
quadrangle black platy limestone with pelecypod fauna 
occurs at this horizon; and near eastern margin of 
quadrangle massive brownish gray limestone with 
brachiopod and bryozoan fauna occurs at or near this 

1 

l 

horizon, thickness varie.s from 3 inches to 2 
Shale, gray, calcareous, with discontinuous thin limestone 

concretion bands (beds 39-51 constitute Oak Grove I 
marine member) 1 

Shale, carbonaceous, black, bard; thinly laminated; 
very slightly fossiliferous; upper 4 inches contains 
small calcareous concretions giving a "pimply" appear­
ance to the shale; contains a band of black platy 
limestone concretions near middle·, which are very 
slightly fossiliferous; present only in aastheastern 
part of quadrangle · 

Shale, slightly silty or san4y in upper 5 feet, gray, 
evenly bedded; some thick beds show a regular 
spheroidal we~thering; contains some fossil plants 
in lower 1-2 feet (Francis Creek shale) 

Coal, without bedded clay im~urities, widely persistent 

3 

35 

. (Colchester or No. 2 coal) 2 
" 35. Pottsv-o-}iA~r8!sJ~ 8 light gray, with irregular fracture; contai_ns 

34. 

33 • . 
32. 

31. 

some large calcareous concretions; somewhat septarian 2 
Sandstone, gray to buff, mottled with brown iron stains; 

thin to massive beds, locally cross bedded (Isabel 
sandstone) 

Greenbush formation 
Shale, gray, soft, evenly bedded 
Limestone, gray, sublithographic, very slightly fossil­

iferous; in some places irregularly bedded or con­
oretionary; weat era reddish to buff 

ffffUnderclay, gray, with blocky fracture; locally con-

6 

5 

1 

/ tains trace of coaly clay at top and large limestone 
~ concretions in lower portion 

Wiley formation 
l 

30. 
29. 

~ 28. 

Shale, black, soft, finely laminated, not persistent 
·Coal, with partings of bony coal 
Underclay, light gray, blocky fracture; contains large 

limestone concretions, somewhat septarian 
,... 

3 

1 

~9 

4 
4 

5· 

6 

6 

6 

2 
10 



27. 

26. 

25. 
24. 

23. 

" 22. 

21. 
""20. 

19. 
18. 
17. 
16. 
15. 
14. 

13. 

12. 
11. 
10. 
9. 

a. 
7. 
6. 

5. 
4. 

3. 
2. 
1. 

Bottsville series (cont.) 
Seaborne formation 

(30) 

Li~estone, blue gray; massive bed, with very uneven 
or "knobby" upper and lower surfaces; brecciated 
structure; fossiliferous, with numerous gastro­
pods, especially Nat~copsis altonensis and 
Trac!rdomi~ se__._J_Seahorn~ or _Aylesworth lime-
stone ~enT in nortnern part of quaa.rangle') 3 

Clay or shale, gray, indistinctly bedded, not per-
sistent 1 

Shale, coaly, locally a thin band of coal 2 
Underclay, light gray; -blocky fracture; contains large 

aeptarian calcareous concretions, ~1ich locally form 
a Jersistent limestone layer 3 6 

Sandstone, locally shaly, light gray, fine grained, 
sugary texture, due to recrystallization of grains; 
thin bedded 2 

Brush dreek~formation 
Clay er shale, ·with uneven fracture, not distinctly 

bedded 3 
Shale, gray, evenly bedded 2 
Underclay, dark blue gray t_o light gray, blocky frac­

ture, locally containing one or more thin coaly 
layers 5 

Bernadotte formation 
Shale, gray, evenly bedded ~ 
Limestone concretion band 2 
Shale, dark gray 4 
Coal, locally present L 
Underclay, gray, witn blocky fracture 2 6 
Sandstone, buff to gray, very hard, massive bedded, 

especially in upper portion, quartzitic texture; 
locally thin or absent, reachin~ maximum thickness 
of 9 feet {Bernadotte sandstone) 9 

Seville formation (see additional members reported in drill records) 
Coal (Rock Island or No. 1), thicker in some drill 

records 1 6 
Underclay, dam:k blue to light gray, blocky f'racture 3 6 
Clay, blackish, may be a coaly streak 2 
Underclay, light gray, blocky fracture 2 9 
Sandstone, somewhat concretionary in upper portion, 

quartzitic in texture, not persistent l 2 
Pope Creek formation 

Shale, dark gray, carbonaceous 3 -
Coal 1 3 
Underclay, gray, with blocky fracture 1 6 

Babylon formation 
Shale, gray, with two 2 inch ironstone concretion bands5 10 
Limestone concretions, septarian, large, locally dis-

tributed 2. 
Shale, Mi## slightly sandy, gray, evenly bedded 2 6 
Shale, black, hard, finely laminated 5 
Shale, sandy to micaceous, blue gray, soft, papery 

bedding, with large concretions 10 
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The development of the three loweut formations in the vicinity of 

Cuba, as reported in drill records in that vicinity, is ~uite different 

from that in the southern part of the quadrangle. The following 

table presents a tentative correlation of the earlier Pottsville strata 

in the vicinity of Cuba: 
Geological section 1 

1 

Thickness 
Ft;et 1lh, 

Pottsville series 
Seville formation 

Limestone, blue gray, hard, variable in thickness and 
locally distributed, maximum 31 feet (Parks Creek 
limestone of Savage) 

Shale, black, hard, finely laminated, variable in thick-
ness, locally distributed' 

Coal, with some clay partings; variable in thickness 
Shale, bituminous, black 
Underclay, light gray 
Saadstone, white, hard 
Coal 
Sandstone, hard 

Pope Creek formation 
Clay, "fire clay" 
Shale, dark 
Coal 
Undercla.y 
Shale, dark 
Under clay 
Shale, dark 
Sandstone, hard 

Babylon formation 
Shale, dark 
Shale, gray 
Clay , '' f i re c lay ., 
Shale, light 
Shale, sandy, light 
Shale, d· rk gray 

above 

16-

6 
4 

2 
2 

1 

2 
6 

4. 
2 
1 
2 

6 -
4-
3~ 
1 
2 

10 

The ii lower part of the general section,may represent more than the two 

e 
2, 

3 
3 

6 
6 
8 

5 
8 
9 

10 

4 

8 
7 

formations named if the strata have been described correctly by the drillers. 

Figure 16 shows a graphic representation of the strata ###ll###j#ffH 

described in the foregoing generalized sections. 

Deacription of outcrops and drill records 

Pottsville series 

The name Pottsville was first applied to the basal conglomeratic 
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series of the Pennsylvanian strata~ The narre presumably was derived 

.,,,Jlf Platt, w. G,, and Platt, F., Report on progressll/r in the Cambria and 
Somerset district of the bituminous coal fields of Western Penn­
sylvania: Part I, Cambria: Second Geol. Sf{yvey of Pennsylvania, 
Report of Progress H H, p. ~, 18??. 

from the town of Pottsville, Pennsylvania. In Illinois it has been used 
) 

as a formation for the lower part of the Pennsylvanian system, which 
"'\ 

consists principally of sandstones, shales, conglomerate and underclays, 
' 

and in which coal beds are few and of minor commercial value. With the 

recognition ~--tn~ reG of the recurrent ~equences ffil##il:/M###I# 

within the Pennsylvanian as formations, the Pottsville is classed as a 

series. 

Pot ~aville strata underlie all pc: rts of the Havana quadrangle unless 

they have been removed by post-Pennsylvanian, pre-Pleistocene erosion from 

some parts of Illinois and Spoon River valleys. They are well exposed 

in the southern p· rt of the quadrangle along tributaries of Spoon River, 

Otter Creek and Seahorne Branch, and in the northern part of the ~uad- · 

rangle along the lower portions of Big 6reek, Big Sister Creek, and other 

smalJer tributaries of Illinois and Spoon Rivers. They are penetrated 

doal test boring~ in the northern part of the Havana 

quadrangle an4 Jlhe adjacent southernmost portion of the Canton quadrangie, 
( 0 ' ' ) 
where they are buried beneath younger Pennsylvanian strata. 

/'\ 

The Pottsville s~ries is •a.ivided .into 8 forr:-ations and part of a 

ninth in this report (See general section of the Pennsylvanian, P• ) 

Babylon formation 

The Babylon formation is so designated from an exposure in the west 

bank of Spoon River one half mile north of Babylon, Fulton County, Ill. 

(NE. 1 
4 sec. 14, T.? :N., R. 1 E. (Lee twp.). At the typical exposure 

it consists of sandstone, underclay, coal (includ~ng some canneloid coal), 

dark shale, limestone concretions and gray shale. 

7 
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The Ba)ylon formation is believed to outcrop mn the Havana quad­

rangle only in the south bank of Spoon River at the village of Duncan 

Mills. The strata exposed represent only the upper part of the formation, 

.J,,..l;!~Ef' coxredtly correlated with the typical exposure. A limestone 

bed was reported 

south side of the Spoon River bridge of State Highway 31, at Duncan 
Jf 

Mills. /\"'fhi s is PP0:m!~'J" t i.1.e St. Loui a limestone of Mississippian age, 

o, the lower portion of the Eabylon formation must be only a 

few feet beloH water level 

measured at this place: 

The following section was 

Geologic section 2.- Outcrops along the south bank of Spoon 

River at Duncan l'fi lls, near center of sec. 8 2 T. 4 N., 
R. 3 E. {Isabel twp.) 

Thickness 
mi Inches 

Pleistocene system 
15. Terrace deposit . (not rueasured) 

Pennsylvanian system 
Pottsville series 

Ba~ille formation 
14. Sandstone, buff to gray, hard, massively bedded 3 

Pope Creek fornation 
13. Coal l 4 
12. Underclay, light gray, with blocky fracture 2 
11. Covered 2 

Babylon formation 
10. Shale, gray, soft 3 
9. Ironstone concretion band 2 
8. Shale, gray, soft l 6 
·7. Ironstone con·creti on band 2 
6. Shale, slightly sandy, gray 10 
5. Ironstone concretion band 2 
4. Limestone concret1ons, gray, large, with septarian 

structure, irregularly distributed 2 
3. Shale, gray, micaceous~ slightly gritty, thinly 

bedded 2 6 
2. Shale, black, hard, finely laminated 5 
1. Shale, blue gray, soft, papery, to base of expos-

ure 12 

Coal in the Babylon formation is not exposed in the Havana quadrangle, 

but thin coal beds esported in test borings in the northern part of the 

quadrangle may belong to this forne.tion. The following partial logs 

reveal theJ ge character of the Babylon and overlying formations , nera1 
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in the northern portion of the quadrangle: 

Geologic section 3. Partial log of coal test boring at the 

middle of the west line of sec. 21, T. 6 N., R. 3 E. # 

(Putman t#wtJJ#lp.) 

Pennsylvanian system 
Pottsville series 

Seville forn-a.tion (?) 
21. Coal (Rock Island or No. 1?) 
20. Shale, "fissile" 
19. Underolay 
18. Shale, soft 
17. Shale, sandy 
16. Limestone (possibly concretion) 
15. Sandstone 

Pope Creek formation (?) 
14. Shale, gritty 
13. Shale, "f i asi le" 

· 12. Li mestone 
11. Shale, "fissile" 
10. Fire clay(?) 

· 9. Shale , dark gray 
8. Li me stone 
7. Shale, dark gray, "fissile", with streaks of 

e. 
5. 

Baby14n 
4. 
3. 
2. 
1. 

mudstone 
Underclay 
Sandstone and shale 

formation (?) 
Shale, black, "fissile" 
Coal 
Shale, black, "fissile" 
Sandstone, with chips of hard shale 

Thickness 
~ _Inches 

4 
3 

1 9 
·4 

2 6 
4 

3 3 

l 
2 

2 
3 

2 
I i 

2 

9 4 
3 
3 

7 
2 2 
1 
2 10 

The base of the Pennsylvanian probably lies less than 20 feet belww the 

base of the above drilling. 

Geological section 4. Partiia log of coal test boring in the 

NW.¾ NW.¾ sec. 2, T. 5 N., R. 3 E.{tewistown twp.) 

Pennsylvanian system 
Pottsville series 

Seville formation(?) 

Thickness 
~ Inches 

20. Coal (probably equivalent to Rock Island or No. 
1 coal) 8 

19. Underclay, sandy 4 2 
18. Shale, gray, sandy 11 8 

Pope Creek formation(?) 
17. Li me atone ~ • L 5 
16. Shale, grEcy°"')___ san~ 5 

7 



15. 
14. 
13. 

Babylon 
12. 
11. 
10. 
9. 
8. 
7. 
6. 
5. 
4. 
3. 
2. 
1. 

(35) 

Coal 
Shale, gray 
Underclay, sandy 

f or:cra ti on (?) 
Shale, dark, soft 
Hff/1# Coal 
Shale, light gray 
Shale, sandy, light 
Sandstone, light 
Limestone, blue, hard 
Sandstone, gray, s0ft 
Shale, gray, "of i.EJsiie" 
Limestone, bl~e, hard ~ n 
Shale, gray, "'f! · · " ~ 
Shale, ligat gray 
Fire clay, sandy 

• 
The strata above included in the Babylon formation may represent 

I 

l 

? 

6 
3 

1 
2 
5fi 

11 
1 

more than 

one cycle of sedimentation. If so, they should constitute two formations 

instead of one, but such division does not appear advisable at present. 

Geological section 5. Partial log of coal test voring in the 

SE.¾ SW.¾ sec. 8, T. 5 N., R. 3 E. (Lewistown twp.) 

10 
2 

10 

2 
7 
9 
5 
9 

11 
9 
2 
3 

· 4 

Thickness 
~ Inches 

Pennsylvanian system 
Pottsville aeries 

Seville forn.ation (?) 
13·. Coal (Probably horizon 
12. Shale, dark 
11. 1Jnderclay 
10. Sandstone, light 

Pope Creek or Seville formation 
9. Sandstone, light, with 
a. Underclay · 

Babylon formation(?) 
? • Shale, mixed 
6. Shale, gray 
5 • Shale, light 
4. Sandstone, light 

Mississippian system 
Meramec series 

St. Louis forrra.tion 
3. Limestone, very hard 
2. Shale, calcareous 
1. Limestone, very hard 

of Rock 

(?) 
streaks 

Islaih.d (No. 1) coal 

of coal 

1 

l 
21 

2 
2 

2 
11 

l 
7 

5 

61 

1 
8 
2 
6 

6 
8 

7 
9 
2 
6 

l 
5 
7 

In the foregoing section the thick sandstone (No. 10) referred to the Seville 

forma.tion may truncate all of the normal strata of the Pope Creek forration, 

or a trace of the coal and underclay (8 and 9) may not have been eroded. 
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Geological sections 2, 3, 4 and 6 show marked lateral variation in the 

character of the Babylon formation. These variat1ons may be due to: 

(1) features of relief on the erosional surface upon which the first 

Pennsylvanian sediments were depo.si ted; 

(!) variations in the amount and character of elastic material supplied 

to various parts of the area; or 

(3) the erosion of a part or- all of th~ Babylon formation before the 

d~position of the overlying Pope Creek formation. 

The Babylon formation is unconformable upon the Mississippian formations 

below, and it 

which have not 

~ ~l&:-l~~mo~tt may rest upon some older Pennsylvanian strata 

been de~ignated as one or more forzrations, especially in 

the northern part of the Havana quadrangle and the southern part ·of the Canton 

quadrangle; where the pre-Pennsylvanian surface consisted of· the weaker 

Warsaw or Spergen formations. The Baby~on formation is also separated from 

the overlying Pope Creek formation by an unconformity in some places, but 

the break is -apparently one of very minor importance. 

The Babylon formation is correlated with the lower part of the Spoon 
::.J 

River sandstone and shale which also includes the Pope Creek formation 

and the lower part of the Seville formation. 

Marin~ fossils were not found in the shales of this formation ex.posed in 

Savage, T. E., Significant breaks and overlaps in the Pennsylvanian rocks 
of Illinois: Am. Jour. Sci.s vol. 14, 1927, fig. 2, p. 309. 

--~------ Geology and :Mineral Resources of the Vermont quadrangle: 
Illinois State Geol. Survey, Unpublished manuscript. 

the Havana quadrangle, and the few marine fossils collected from it at its 

type locality BitttL:-e--ise @l 1@ls do not permit its correlation. with Pennsylvanian 

strata elsewhere than in western Illinois. 
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Pope Creek formation 

The Pope Creek formation is so named from an exposure in the south 

bank of Pope Creek near the middle of section 33 1 T. 14 N., R. 2 w. 
iV 

Greene# township, Mercer County, Illinois. At the typical exposure 

u~ Alexis 
-=:.ii wanless, H. R., Geology and Mineral resources of the N/.ffll quadrangle 

Illinois State Geol. Survey, Bull. 57, Geological section 4, beds 
3-10. P._ 1930. 

7 

the formation consists of sandsto~e, underclay, coal, black aha.le, fossil­

iferous limestone and gray shale containing "ironstone" concretions. In the 

Havana quadrangle strata including the first coal horizon below the Rock 

Island (No. 1) coal are referred to the Pope Creek fornation. 

The Pope Creek formation is exposed in a few places along Spoon River 

and Tater Creek west of Duncan Mills, and Otter Creek near Enion. 

Its character is also revealed in coal test borings near Cuba and elsewhere 

in the northern part of the Havana quadrangl~ (See geologic sections 2, 3, 

4 ~ 5 :,·8~q,) 

The expesures of the Pope Creek formation in tne Havana quadrangle 

consist only of a thin black shale, a coal bed averaging l ½ to 2 feet 

thick, with one or more clay partings, and the underclay of the coal bed. 

Drill records in the northern part of the quadrangle show in addition to 

these, limestone and shale above the coal and sandstone below tLie coal. 

The Pope Creek forn:ation is separated from the Babylon formation by an 

unconformity of minor ir.1portance. The basal sandstone of the Seville 

fornation truncates the upper portion of the Pope Creek formation~ 

where· the contact is exposed, and it may replace the whole formation 

in some places (Geological section 5). 

The Pope Creek formation in the Havana quadrangle is correlated with the 

typical exposure because it is similarly located, relative to the Rock Island 

(No. 1) coal. Strata of einrllar age and character were found in several 

adjacent quadrangles during the field season of 1929. 
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Sevtlli formation 

The ffl Seville formation is named from an exposure in the west bank 

of Spoon River about one mile southwest of . Seville, Fulton County, which 
el 

Worthen made the type exposure of the No. 1 coal in western Illinois. 

-~ 
Worthen, A.H., Geology of Illinois, vol. IV, Fulton County. p. 94, 

. 1870. 

At the typical outcrop the Seville formation includes a sandstone, under­

clay, coal, black hard shale, and a limestone which has been named the 
w 

Parks Creek limestone. · In the souther.n part of the cut the limestone 

Savage, T. E., Significant breaks and overlaps in the Pennsylvanian 
rocks of Illinois: Am. Jour. Sci., v0l. 14, 192?, fig. 2, p. 309. 

A 

and hard dark shale and part of the coal are cut out by a channel sandstone. 

The exposures of the Seville formation in the Havana ~uadrangle t/.1:Jim#U 
resemble the southern portion of the cut in the absence of the limestone, 

but this bed is reported in numerous drill records in and near t1~e Havana 

quadrangle. 

Strata belonging to the Seville formation underlie nearly all parts 

of the quadrangle, except where they have been removed by post-~ennsylvanian, 

pre-Pleistocene erosion. They are exposed at severa.l places along Tate:r 

Creek west of Duncan Mills, and in a ~ew places along Otter Creek. Tne#f 

character of the Seville f orn:a ti on 1 n the norther.n part of the/1.iJ Havana 

qua c .. rangle and the southern part of the Canton quadrangle is quite well 

known, because about 54 coal test borings were drilled in that area 

informat .,.on about the Rock Island (:Mo. 1) coal, 

The following partial log shows the general character of this form-

ation in the southern pa.rt of the Canton quadrangle: {5E. /Lf., NE.''.;_) 

Geological section 6. Partial log of coal teat boring in sec.?, 
T. 6 N., R. 3 E. (Putman twp.) /\ 
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Thickness. 
~ Inches 

Pennsylvanian system 
Pottsville series 

Seville formation 
6. Shale 
5. Limestone, dark {"Parks Creek") 
4. Shale, hard, " . 11 (probably black) 
3. Shale, soft, black ( "0 lod 11 ) 

2. Coal (Rock Island or No. 1) 
1. Shale, sandy 

2 
21 

7 

4 

8 

8 
4 
5 
? 

There are 11 drill records in the section from which the above partial log 

was taken -esr1~~hey exhibit remarkable variations in the thickness of the 

members of the Seville formation. The dark limestone varies from 3 feet 

9 inches to 31 feet 2 inches, and is not reported l##ffl in two of the 

drillings. The coal is not reported in two of the drillings, and reacpes 

a nax.imum thickness of 4 feet 6 inches. Sandstone ia reported i1nmediately 

above the coal in one of the drillings. The variation of t..u.e strata of this 

formation in sec. 7, ~. 6 N., R. 3 E. (Putman twp.) which is about l½ 

miles northweit of Cuba, illustratea the nature of the variation in this 

formation in various parts of the Hayana quadrangle and in other areas in 

western Illinois. Figure 17 shows the variation in succession of beds of 

the Seville formation north of Cuba in east-weat and north-south HHI 

sections. 

The coal is less than 2 feet thick in nearly all places where it is 

not overlain by the limestone cap rock. Areas in which thick coal and 

limestone have been reported in drillinga in and near the Havana quadrangle 

( 'j". are in sections 5, 6, 7 a.nd 8, T. 6 N., R. 3 E. Putman, in the Canton 
. /<. 

~ ' 
quadrangle, sec. 32, T.6 N., R. 3 E. (Putman,), sec. 1~, T. 6 N., R. 4 E. 

,. ~w 
(BuckheartJ, sec. 4, T. 4 N.,R. IE. (Waterfor~), near 8epo in sec. 12, 

T. 4 N., R. 3 E. (Waterfor ~: near the :Mound Chapel, aec. 23, T. 4 N., R. 

3 E. (Isabell twp.). Thick coal apparently without .. the limestone cap rook 
~ 

is also reported in secs. 30 and , T. 4 N., R. 3 E. (Isabel twp.) and 

secs. 25 and 26, T. 4 N., R. 2 E. (Pleasant twp.) 
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The thickest exposure of coal which appears to belong to the Seville 

formation is in a local strip pit along the west bank of a ravine near the 
twp. · 

center of the sE. ¼ sec. 25, T. 4 N., R.a E. (Pleasan~, where the _following 

section was measured: 
near 

Geological section 7. Outcrop in local strip mine ffffj#/HJ 

the center of sec#ffl, 25 1 T. 4 N. 2 R. 2 E. (Pleasant#twp). 

Pleistocene system 
16. Loeas and drift 

Pennsylvanian system 
Pottsville series 

Seville formation(~) 
15. Shale, gray 
14. Coal, dull, containing much clay 
13. "Ironstone" concretions 
12. Shale, gray 
11. Coal 
10. Clay, light gray, blocky tracture 
9. Coal 
a. C3aay, black 
?. Coal 
.6. Coa.l, dull, bony 
5. Coal, dull 
4. Clay, dark gray aqove, lighter below, block-y frac­

ture 
Seville or Pope Creek formation(?) 

3. Coal, dull, bony 
2. Clay, light gray, blooey fracture 
1. Coal (base not exposed) 

Thickness 
Feet Inohes 

Not measured 

8 
l½ 
2 

l 8 

~t 
2 
t 

9 

11t 
l 11 

7 
5 

2 6 

The coal here may belong wholly in the Seville formation, or it may inclucte 
~ {).,,~? 

coal belong either to the Bernadotte formation or the Pope Creek formation 
:J\ 

below
1
separa:ted from the Rock Island (No. 1) coal only by partings of clay. 

The best exposure of the Seville formation, showing its relation to the 

overlying and underlying formations is on the south side of Tater Creek, 

about one mile west-northwest of Duncan Mills, described in the following 

sectiihn. (Figure 1-8). 

Geological section 8. Cut bank on south side of Tater Creek in the 

NW.¾ NE.¾ sec. 7, T. 4 N., R. 3 E. (Isabel twp.} 



Figure .Li_. Exposure of Pottsville strata in a cut 

the south side of Tater creek in the n.#f#### ¾sec.?, 

on 

T. IN., R. 3 E. (Isabel), showing the Bernadotte sandstone 

at the top, and the two "Duncan Mills" coals in the lower 

portion. The sandstone above the lower coal appears to have 

been partially disintegrated during a prololnged interval of 

weathering, and the clay above this sandstone rray be the 

product of disintegration of a considerable thickness of 

the sandstone. See text, P. _. 
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Thickness 
Feet Inches 

Pennsylvanian system 
Pottsville series 

Bernadotte formation 
13. Underalay, HI gray to dark gray, blocky fracture 3 
12. Sandstone, gray to buff, massive, fine grained, 

very hard, quartzitic 1n texture from secondary 
enlargement of quartz grains (Bernadotte sand-
stone) 1 6 

Seville formation 
11. Coal (Rock Island or No. 1?) 1 6 
10. Underclay, dark blue gray, not distinctly laminated 8 
9. Underclay, light gray, bloclcy fracture 2 10 
8. Clay, black, carbonaceous, IHHHffl#i coa.ly 2 
?. Clay, light gray, bl1cky fracture 2 3 
6. Sandstone, irregularly bedded, upper surface 

uneven, as though partially disintegrated into 
isolated fragments l 2 

Pope Creek formation 
5. Clay, carbonaceous, somewhat lamina.tea 3 
4. Coal 5 
3. Clay, gray 1 
2. Coal 8 
1. Underclay, gray, blocky fracture 1 6 

In an expesure about half a mile west of the section above, the suc­

cession is similar, but the intervals between the coals is less and t.ge 

coals and sandstones are thinner#. The strata exposed in this outcrop 

are described here: (Figs.· 19 and 20) 

Geologic section 9. Cut bank on south side of Tater Creek 

in the NW. i NW. f sec. 7, T. 4 N. 1 R, 3 E. (Isabel twp.) 

Thickness 
Feet Inches 

Pleistocene system 
20. Boese and drift 

Pennsylvanian system 
Pottsville series 

Seahorne formation 
19. Sandstone, light gray, massive, fine grained 

"Brush Creek" formation 
18. Covered (a little underclay showing) 
l?. Shale, gray 
16. Shale, dark blue gray and underclay, mottled 
15. Underclay, gray and covered 

Bernadotte formation 
14. Shale, gray 
13. Shale, blue gray 
12. Limestone band, hard 
11. Shale, dark gray 

Not measured 

1 6 

3 
2 

. 1 3 
4 

f3 
2 

2 
4 
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10. Sandstone, buff to gray, fine grained, in one bed, 
quartzitic in texture from secondary silicifi­
CQtion, rises and thins somewhat towa~d east end 
of cut (Bernadotte sandstone) 

Unconformity 
Seville formation (?) 

9. Coal, dull, bony 
a. Coal, with some pyrite nodules, thinning toward east 

end of cut, and disappearing near middle of cut, 
apparently cut out by sandstone above (Rock 
Islanailf~o. 1 coal?) 

7. Underolay, light gray, blocky fracture 
6. Coal, in western part of out, disappears toward east 
5. Sandstone, white or light jjuff, hard, persistent 

throughout cut; rises toward east end 
Unconformity 

Pope Creek formation (?) 
~QoalJ with two pyritic bands.near middle, thickest near 

west end of cut, thinning out near middle and 
disappearing, probably cut out by sandstone 
above; at east end of cut 3 inches of dark hard 
calcareous sandstone occupy position of this 
coal in western part of cut 

B. Underclay, light gray, blocky fracture 
2. Underclay, dark blue gray, blocky fracture 
1. Underclay, light gray, blocky fracture (base covered) 

2 

3 

4 

Figure 19 shows a detail of the western part of this cut bank where both 

. doal beds are present and figure 20 shows a g_eneralized sketch of the 

stratigraphic rela tions ee~f!!::!l!it~H~91=1=t~tf!8.a in this out bank. 

Stratigraphic relations. 

8 

2 

Bi 
2 

3 

4 
I 
2 

The Seville formation rests unoonforma.bly upon the Pope Creek formation, 

and the basal sandstone of the Seville formation appears locally to replace 

all of the upper portion of the Pope Cre•k formation. In other parts of 

western Illinois, an angular unconformity has been reported between these w 
two formations. A number of drill records snowing the Rock Island 

Wanless, H. R., Geology and mineral resources of the Alexis quadrangle: 
Illinoi~ State Geol. Survey, Bull. 57, p. _, 1930. 

(No. 1) coal and its limestone cap rock were plotted with tne Colchester 

(No. 2) coal as the datum of correlation. This graphic section ·shows 

a variation in the interval between the Colchester coal and the1PCf the 
l\ 

limestone cap rock from 52 to 67 feet in 17 records. In·the same records 
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Exposure of Pottsville strata in the wefJtern 

clb.t bank on the south side of Tater Creek in the :Nw. ¾ mv. ¾ 

-sec. 7, T. 4 N., R. 3 E. (Isabel) showing theJ"Bernadotte 

sandstone, where hammer is located, and the 11Btt-ne Mi-±1-s-" coal ~ 
it"' S ; : Po\,,-tC -r<- '"" , c'< 1., 1 ·" ,,)'9Bernadotte 1 

Iv 4 \,,.e 
~ below. Not e that wavy lower surface of the...aandstone 

~ /\ ~T 

truncates the u_pper pci,rt of the coal bed. This coal tldns out and 

-disappears about 50 feet east of this point. Not~ thin light 

sandstone above lower coal bed and thin coal aoove the sandstone 

at the right side of the cut . see text, p • .!:Lfl.:_, for desc,ri,Ption 

of this outcrop, and figure ll for diagramrnatic representation of 

it. 



Tater Creek in the ,l'Nl. ¾NW.¾ sec.?, T. 4 N., R. 3 

E. ( Isabel)'; Showing Pottsville strata including and ..., 

belo, the ;"Bernadotte)" sand st one, (no. lQ) • Strata are 

numbered as in te.:x..t. Fig. -L1-. is a photo~re.pn of the 
.. 

western (right) portion of this cut. 
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the interval between the Colohester (No. 2) coal a ~d the top of the 

Rock Island (No. 1) coal varies from 62 to 91 feet. The variation, 

in interval be~veen the two coals is approximately twice the variation 

between the upper·coal and tne top of the limestone. The coal was 

probably accumulated on an uneven surface, and the thick limestone was 

deposited only in the lower portions of this surface. 

The Seville formation is separated from the Bernadotte formation by 

an erosional unconformity, in which all of the marine beds above the coal 

#HHH/11.##ffl:/li have been removed from a large part of the area (if they 

were formerly present), and the coal has also been cut out locally. 

Correlation 

The Seville formation in the northern part of the Havana quadrangle 

is correlated with the typical exposure at Seville because no other thick 

ffl#. coa·1s with thick limestone cap rock/; are known in the Pottsville of 

western Illinois, and because they occupy the same stratigraphic position. 

The develo-pment of the Seville formation in the southern part of the quad­

rangle, as reveMed in natural exposures is so uifferent from the typical 

sequence near Seville, that the two were not considered identical when 

the fie_ld work in the Havana quadrangle was done. Study of the Seville form­

ation in a number of adjacent quadrangles has shown that the marine limestone 

cap rock is absent from a larger area than that in which it ia present in 

western Illinois, and the coal, less than 2 feet thick, is much more widely 

extensive than the limestone. The No. 1 coal of Seville, Fulton County, was 

later correlated with the principal coal bed of Rock Island County and north­

ern Mercer county, and the nmme (Rock Island or No. 1) coal has been ap­

plied to it. 

The limestone cap rock of the coal 'has been named the Parks Creek 
. V 

limestone, presumably from exposures near Seville, Fulton County, 

Savage, T. E. Op. Bit. 
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(although the name Barker Creek is thej creek near the typical 
t) . 

outcrop mn the Vermont quadrangle topograpnic map~ This limestone is very• 

fossiliferous. It has been approximately correlated, because of its fauna, 

with the Lower ·Mercer limestone of the Pottsville forrration jf Ohio. 

No fossils were found in the Seville formation in the Havana quadrangle. 

Bernadotte formation. 

The Bernadotte formation is named from typical exposures along a ravine 

in the southern portion of the village of Bernadotte, Fulton County, Illinois. 

(aec. 19, T. 5 N., R. 2 E. (Bernadotte twp.)). At the type exposure the 

formation consists of sandstone, underclay, coal and dark shale. The basal 

sandstone there truncates If three or four feet of black hard s1Lale ##I# 

belonging to the Seville formation. The overlying "Brush a.reek" formation 

is locally initiated by a basal sandstone, which is not notably unconformable 

on the· strata of the Bernad.otte formation. 

In the Hav~na quadrangle the Bernadotte formation is ~uite widely 

distributed. Its basal sandstone and some of the overlying strata are 

exposed in the same general regions where the Seville formation is ex­

posed. This formation is not easily IIHlffifflllll separated from the 

overlying "Brush Creek~ formation, as the basal sandstone of the latter 

formation is absent in most of the area. Tl~e character of this formation 

north of its outcrop is revealed in the records of coal test borings near 

Cuba and St. David. &, C.. ~ vC ,·) 

The cl'l:araoteristica of the Bernadotte formation are. shown in geological 

sections 8 and~, and in the following sections: 

Geological section 10. Exposure in east bank of artificial cut 

of channel into whi·ch stream w~s diverted by c. B. & Q. Ry. in 

NE.¾ SEQ i sec. 32, T. 5 N., R. 3 E. (Lewistown#twp.) 

(see figui'e 21). 
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• Exposure of Pottsville -strct. ta on ea.:,t bank of art if i c1 

cut of channel into which stream W;i. s diverted by### c. B. & i• Ry., 

in the NE. ¾ SE.¾ sec. 32, T. 5 N., R. 3 E. (Lewi s town), showing strata 

from#~ below the Colche s ter ( No. 2) coal to the top of the Berna dotte 

sandstone, which appears at the base of the picture at the extreme rignt. 

The ham.mer marks the _p osition of the rt-1-~ ~h coal 20 feet below tne 
ti 

Colchester coal ancl the man is standing at the uorizon of the ~ 
I 

-~ r-. ..... , - 1,;~niestone • The prominent hard bed about t ~·rn f'iet below the 
.n.ov~ "' t s-e4:uence. 
man is the sa ndstone vu.th nsugary tex-ture at the base of t.n.e 



HH# 111#(50) 

Pennsylvanian system 
Carbondale series 

Thicknes.s 
~ Inches 

Sulilimlm fo:mma.tion 
33.#II Sandstone, buff to gray, micaceous, in scattered 

outcrops at top of bank 
"Liverpool" forma.tion 

32.Jff Covered interval, including Colchester (No. 2) coal 
and 2 feet or less of the Fran-Cis Creek suale 

Pottsville series 
31.#fl Underclay, light gray, blocky fracture, exposed at 

top of cut 
· ##l##l#ffllHffl#Hffl##tMlfflH# 

30.### Shale, sandy, greenish gray, micaceous, thinly lam­
inated, with irregular iron coated lamimted masses 
of sandstone 

!9.##1 Sand tone, brown, massive, hard, forming ledge 
(Isabel sandstone) 

28.#II Shale, sandy, gray 
27.##1 Sandstone, light brown, fine grained, iron coated, 

forming ledge, not persistent 
Greenbush formation 
26.#II Shale, sandy or sandstone, shaly, greenish gray and 

light yellow, micaceous, with numerous iron coc ted 
limestone nodules around which laminae of shale 
bend; upper part sandy, with some concretions of 

25.##11 
24.##11 
23.#111 

22.#f/l 

sandstone 
Limestone, dark brown, iron satu:cated 
Clay, IJ.IJ##1/. carbonaceous, dark gray, not laminated 
Limestone, light brown, dense, nodular, with iron 

coated knobby surface 
Limestone concretions, light brown, not continuous, 

maximum thickness 
21.ffl Underclay, gray, blocky fractureJ lower 6 inches dark 

gray 
Wiley formation 

20.Jff Shale, black, ~ard, finely laminated, not persistent 
19 ./MIii Coal 
18.III Underclay, gray, with gypsum crystals 

Seahorne formation 
17. Limestone concretions, gray, massive, iron coated, 

representing S_eahorne limestone, not persistent 
16. Underclay, gray enclosing concretions 
15. Sandstone, white to light gray, s0ft to ledge form­

ing, fine grained, with "sugary" texture 
"Brush Creek" formation ,.,, 

14. Shale, gray, sand~ 
13. Sandstone, gray, "sugary" texture 
12. Shale, gray, soft 
11. Sandstone, #ilNli#l#li# soft, iron stained 
10. Shale, IJIJ,iJ.lflfl#llltJJp.##ff# gray, soft 
9. Sandstone, forming ledge 
8. Shale, sandy.,- light gray 
7. Sandstone 
6. Shale, sandy, gray 
5. Sandstone 

5 

4 

2 

4 

2 

l 

3 

1 

2 

2 

1 

1 

1 

l 

L 
1 

6 

6 

10 -
5· 
6 

6 

6 

9 

2 
10 

3 

10 
9 

6 

11 
9 

6· 
/1(/3 
114 
10 

2 
92-
1 
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Bern~dotte formation 
4. Shale, slightly sandy, li~ht gray 
3. S11ale, blue gray to 9-ark lcoal horizon) 
2. Underclay, light gray, fg#fflililbl cky fructure 
1. Sandsto~e, buff to gray, hard, somewhat crossbedded, 

quartzitic texture due to secondary enlargement 
of quartz grai··1s (Bernadotte sandstone) to water 
level · 

2 
1 
3 

3 

10 
6 
2 

The relation of ti1e Bernadotte fer mation to the underlying Seville form­

ation in the vicinity of Cuba is SilOWn in the accompanying partial log of 

a coal test boring: 

Geological section 11. Partial lug of coal test boring in· the 

NW.¾ sec. 8, T. 6 N., R. 3 E. (Putman#ltw~.) 

Pennsylvanian system 
Pottsville series 

"Brush Cree''=" 1·ormati on (?) 
15. Sandstone, light 

Bernadotte formation(?) 
14. Sl1ale, light J 
13. Shale, dark, 11 • H:i.1:e 11 ~ J..,_ 
12. Coal, dirty 
11. Shale {probably clay, not bedded), light 
10. Coal 
9. "Rock", probably pyritic concretion in coal 
8. Coal 
7. Underclay 

Seville formation 
6. Limestone 
5. Limestone, dark 
4. Shale, sandy, dark, 11»soi-¼e 11 

3. Coal and "sulphur" (pyrite) 
2. Coal (Rock IslandJ~ No. 1) 
1. Sandstone 

Thickness 
ruJ_ Inches 

4 

12 
1 
1 
3 

1 
2 
3 

3 
1 

. 5 
3 
9 

10 
6 
9 

6. 
3 
6 
,5_ 
6 

The UIIIH### basal .sandstone of the Bernadotte formation is absent in the 

preceding section. The assignment of the coals 8, 10 and 12 to the Berna­

dotte formation may be incorrect, as the uppermost coal may belong to the 

"Brush Creek" formation. 
- :..;_/ 

The basal sandstone of thief formation was given the name Bernadotte 

:JI ✓ Savage, T. E., Significant breaks -and overlaps int J.e Perinsylva11ian of 
Illinois, Amer. Jour. Sci., vol. 14, p. 309, 192?. 
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from the jj#JI exposure which is here considered the type e~~:ea~~ of the 

formation. The Bernadotte sandstone is well exposed at several places 

along Spoon River, Tater Creek and Otter Creek amt their tributaries. It 

i I I , 
j s . commonly massi bedded and hard. · 

I VI ,A .... 

~ t'hiek , f or me eae t :19: iek 3:-e&ge f o-rmi11g layer. It is gray to brown, very 
. 

fine grained, and contains a considerable percentage (27-50 per cent) of 

grains the size of silt. A fresh surface of ·the sandstone is distinctly 

glassy. It is composed largely of clear, snall, uniform grains of quartz 

with crystal faces. All of the samples examined are noncalcareous, but the 

lower portion is slightly calcareous in some places where it 

is commonly more resistant to weathering and more quartzitic in appearance 

than the lower beds, a character which is shown in figure 22. T:re sa~d­

stone i i ,ell exposed in the bed of Seahorne Branch at the margin of the 

alluvial plain of 4, • N.' 

a. 3 E. (Kerton twp....~ The sandstone here is white to light gr~y, and 

impressions of the roots ot a· Pennsylvanian tree (Stjigmaria ficoides) 
are 
## common on its irregular upper surface. The following section was measured: 

~ tid13 lace; 

Geologic section 12. Exposure along the south bank of Sea­

horne Branch in1the SW.¾ SW. t sec. 4, T. 3 N., R. 3 E. 

(Kerton twp.) 

Thickness 
Feet Incnes 

Pleistocene system 
14. Loess and :rift (Not measured). 

Pennsylvanian system 
Pottsville series . 

Seahorne formation 
13. Limestone, light gray, _fine grained, fossilifer­

ous; loose boulders mark its position; (Seahorne 
limestone) 2 

12. · Covered 5 
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,~~. Bernadotte sandstone exposed in the northeast bank 

otter Creek in the SW. t SW. ¾ sec.· 28, T. 4 N., R. 3 w. (Isabel). 

The upper three feet of the sandstone are more resistant to weathering 

because of the secondary enlar ement of the quartz grains, gi~ing a 

quartzitic texture to the rock. The lower portion### ms softer 

sandstone and has been undercut by the stream. Alluvial ###ffl deposits 

of Otter Creek are deposited against this sandstone in the lower ~art 

I 

of the picture. No .ice~ the continuation of this sandstone ledge in the 

woods in the right background. 

q 
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"Brush Creek"formation 
11. Clay, dark gray, soft, blocky fracture l 
10. Clay, light gray, blocky fracture 2 6 
9. Clay, dark, indistinctly bedded 6 
8. SHale, sandy 1 
7. Clay, light gray, blocky fracture 6 
6. Shale, dark blue gray, thittlbedded 3 
5. Clay, blue gray, blocl0J fract·ure 2 6 
4. C°lay, light gr~, soft, blocky fracture l 6 

Bernadotte formation 
3. Coal, rather bony 6 
2. Shale, 1##11.#UI carbonaceous, dark gray, hard 3 
l. Sandstone, light gray, very hard; uneven upper surface; 

containing impressions of Stigrnaria; exposed in 
bed of ~reek {Bernadotte sandstone) 3 

The coal bed one or two feet above the Bernadotte sandstone is exposed 
J 

in several places and varies from 2 inches to sae- foot in thickness. It is 

commonly an impure coal with rather dull luster. Above the coal in some ex-
~ 1.A'f~ 

posures IJIH t~Ee'"-;a:c~~ da:rk :t= • sh.ale, fo.llowed by ligheer gray shale, 
4 

with one or more layers of calcareous or ironstone concretions. 

Stratigraphic relations 

The Bernadotte sandstone at the base of :this forIDEtion/, ~Ps 'fro est 

unconformably on the Rock Island~ No. 1) coal in most of the exposures in 

the quadrangl~. The records of drillings in the quadrangle and exposures 

in nearby areas show that this sandstone was deposited on an erosional su1·face 
~ li/Jj## 

with a relief of at least 20 or 30 feet. Such relations are reported in the 

S''-
v- V""savage, T. E., Significant breaks and overlaps in the Pennsylvanian of 

Illinois. Am. Jour. Sci., vol. 14, pf. 310, 1927. 
####################tr 7 Wanless, H. R., Geology and mineral resources of the Alexis quadrangle: 

· Illinois State Geol. Survey, Bull. 5?, pp. , 1930. 

Velllllont and Alexis quadrangles. There is little evidence of unconformity 

at the top o.f the Bernadotte formation, although t~e shale above t.u.e coal 

varies somewhat in thickn ·ss ind is locally absent. 

Correlation 

No fossil remains were found in t1.i.e stra.ta composing t11e Bernadotte 

formation except Stigmaria ficoides, which ranges through the entire 
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·Pennsylvanian system. It is correlated with the typical exposure at 

Bernadotte because of similar lithologic character and stratigraphic poai-
/ 

tion. The coal and sandstone of this formation have also been found in 

the Avon, Galesburg, Monmouth, Alex.is, and other quadrangles in western 

Illinois. 

"Brush Creek" filgma ti on. 

This formation is typically exposed along Brush Creek in the Galesburg 

quadrati§Le in secs. 5 and 9, T. 9 N., R. 2 E. (Chestnut twp.). At its 

typical expc,sure it consists· of 3 or 4 coal beds one half inch to two inches 

thick, separated by underclay. In one of the exposures dark shale and lime­

stone overlie the uppermmst coal, but in the other the sandstone of the 

overlying formation trunce,tes these beds. In that district this "three coal" 

or i'four coal" zone is fairly widespread and easily recognized. Further south 

the thin coals disappear and their combined underclays make up most of the 
· in several places 

formation. This undercl~y is #ffffll.ffl marked by more variation§ in color 

than the underclays of most of the fornations. The colors pale pink, greenish 

blue, purplish gray and rusty are all found in this clay. The basal sand­

stone of this formation is much less extensive than the underclay, but it has 

been recognized in a few places, as at Bernadotte, at the type section of the 

Bernadotte formation. 

In the Havana quadrangle not more than one thin coal bed has been found 
1't\Ci~C~ 

in this formation. This bed is locally 2-5& thick and is exposed at several 
1 

places along Otter Creek and Tater Creek and t:i:1eir tributaries. It is not 

_present in all exposures of the formation. The lithologic character of strata 
... 

of the "Brush Creek formation in the Havana quadrangle is described in 
two 

geological sections 9, 10 and 12 and the~following sections, which show the 

thin coal bed of the formation. 

Geologic~ section 13. Cut bank on south aide of Tater 

Creek, near the NW. q-urner sec. 7, T. 4 N., R. 3 E. 

( Isabel twp•) 
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Recent system 

Thickness 
Feet Inches 

18. Slump and soil 2 
Pennsylvanian system 
· Pottsville series 

Greenbush formation 
12. Limestone concretion band 3 
lG. Underclay, gray, with blocky fracture 3 

Wiley f orr·:.a ti on 
jg. Coal, weathered at outcrop 5 
8. Underclay, gray, blocky fracture 10 

Seahorne fornation 
I. Limestone concretions, gray, with septarian struc­

ture, not a persistent band (horizon of Seahorne 
limestone) 8 

I. Underclay, gray, blocky fracture, weathering buff 4 
5. Sandstone, gray or buff, fornung a massive ledge, 

fine grained, ir9n stained, especially on joint 
surfaces 1 5 

"Brush Creek" f orJ11.a.t ion 
4. Shale, gray, evenly bedded 4 6 
3. Coal, bony, mixed with shale 3 
21 Coal 2 
1. Underclay, gray 8 

Geological section 14. Cut bank on south side of Otter Creek, 

NE.¾ NE.¾ sec. 35, T. 4 N., R. 2 E. (Pleasant twp.} 

Pennsylvanian system 
Pottsville series 

"Liverpool" formation 

THickness 
Feet Inches 

20. Sandstone 2 
Greenbush formation 

19. Shale, gray, thin band of ferruginous septarian 
concretions, and underclay . 3 

Wiley formation 
18. Coal 6 
l?. Underclay, gray 2 

Seahorne forrnaticn 
16. Limestone, light ~ray, hard, knobby upper surface, 

fossiliferous lSeah~ ne limestone) 2 
15. Underclay, g;ray 2 
14. Coal, bony 2 
13. Underclay, gray 3 4 
12. Sandstone, light gray, "sugary" texture 2 

"Brush Creek" formation 
11. Underelay, gray 4 6 
10. Sh~le, carbonaceous, black, slightly coaly 5 
9. Shale, dark gray 8 
a. Underclay, light gray 6 
?. Shale, carbonaceous, dark gray 2 
6. Underclay, gray 8 
5. Sandstone, weathering brownish 1 10 
lll##Hl:I 

; 
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Bernadotte formation(?) 
4. Underclay, light gray 
3. Shale, gray, light in upper portion, darker below, 

with ferruginoua concretions 
2. Sha.le, carbonaceous, black (coal horizon) 
1. Underclay, dark gray 

5 

11 

6 
2 
6 

The last four members of the preceding section may also belong to the "Brush 

Creek" formation, but the correlation suggested seems more probable. 

Stratigraphic relations. 

There is little or no evidence of an erosional break between the ~rush 

Creek" and Bernadotte formations, although the variation in the succession 

of the latter, especially mn the strata above the coal suggests the removal 

of a slight thickness of beds between the deposition of the two formations. 

In one or two places in western Illinois a sandstone which appears to 

be the basal sandstone of the "Brush Creek" formation truncates 10 feet or 

more of the underlying strata. This formation differs from others in the 

Pennsylvanian of western Illinois in the predominance of underclay over the 

other members of the sequence and in the presence of more th~n one coal 

horizon. The variegated underclay of this formation has a distribution over 

at least several counties, but the other members of the ferrnat1on are much 

less persistent. The explanation of the underclay as the result of weath­

ering when the area was neither receiving sediments nor beh1g eroded seems 
. j . 

to account for the w1der distribution of that member than of the others. 

There is little or no evidence of unconformity at the top ·or this formation, 

but the basal sandstone of the overlying 1/Seahornel/ forna~ion is fairly 

widespread, and its basal contact is sharp in most places. 

Correlation 

No f o s s i 1 r emai n.s l#l#IJIH4Affl1'#ffl#HIIJ1/Jlffll#we re found i n the ex­

posures of the "Brush Creek" fornation in the Havana quadrangle. The under- .. 

clay of this fornation may constitute #-;/Ill a part of the cl3.y horizon to wuich 

the name "Cheltenham" clay h.as been applied in . the St. Louis district. 
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The formation is also equivalent to the upper part of the beds which were 
~ 

eeigna ted the "Bernadotte" member in the Vermont quadrangle. · 

;~-,------------------------~---~----
Savage, T. E. Geology and Mineral resources of the Vermont quadrangle: 

Illinois State Geol. Survey. Unpublished manuscript. 

Seahorne •ormation. 

This - formation is typically exp~sed aloµg the south bank of Seahorne 

Branch in the S. ½ SE. t ~ec. 5, T. 3 N., R. 3 E. (Kerton twp.). A! its 
11;;' 

typic ,· 1 locality (Geological section Dt), it consists of a fine _grained 

sandstone, underclay, a thin coaly streak, clay and.massive ligh~ gray 

brecciated fossiliferous limestone, with an uneven upper surface. This 

succession of beds is fairly persistent through the southern part of the 

quadrangle, though the coaly streak is not everywhere present. In the 

northern part of the quadrangle the limestone grades into a discontinuous 

bed of limestone concBetions, and further north disappears entirely. There 

the clay below the limestone is in contact with the underclay belonging to 

the overlying Wiley formation and the boundary cannot be distinguished. 

The sandstone and limestone of this formation can also be recogni"·zed in 

some · coal test borings in the vicinity of Cuba. 

The characteristics of the strata composing the Seahorne fornation are 

described in geologic sections 10, 12, 13 and 14 and in the following 

section o~typical exposure ·or the formation. 

G~6Logical section 15. Cut bank on the south side of Seahorne Branch 

~¾SE. ¾ sec. 5 2 T. 3 N., R. 3 E. (Kerton twp.) 
Thickness 
~ Inches 

Pennsylvanian system 
Pottsville aerie~ 

Wiley formation 
a. Coal 11 
?. Underclay, light gray, with blocky fracture, and covered 

Seahorne formation ~ 6 
6. Limestone, light blue gray, compact, not bedded, brec-

ciated, fossiliferous, with irregular upper and lower 
surfaces 3 6 

5. Clay, gray, with blocky fracture, containing some large 
irregular shaped gray calcareous concretions . 2 ~ 
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F Fig. • Pot t sville exposure on the south 
J 

near the SE. cor. SW. ¾ sec. 5, T. 3 N., R. 3 E. (Kerton), sliovdng the 
'J '( y 

.1 'nc.b coal ~~,A in the upper right prl,rt of picture, underlain by 

3 feet of light gray irregularly fracturing underclay. Tbe latter 

Se " 
rests on the wavy upper surface of the u.fi:otoria 01 Ray•• lirnestone. 

Not· ~e · that al though this surf ace is generally smooth numerous small 

knobs rise above the seneral surface, giving a knobby appearance to the 

top of this lin:estone, wliich is characteristic of most of its xposures. 

USE ANOT1rnR PRINT ,ffiICH WILL BRIM} OUT FOREGROUND J.; 

DETAIL BETrrER THAN THIS ONE DOES 



(sot 

# Seahorne formation (cont.) 
4. Coal 
3. Underclay, gray, w~th blocky fracture 4 
2. Sandstone, light gray, fine grained, thin bedded 2 

"Brush Creek" formation 
1. Clay, gray, with blocky fracture 1 

The thickness of the Seahorne formation in the#fffl# section de.bcribed 

above is about 12 feet. From this locality, near the southern margin of the 

quadrangle the thickness decreases rather regauarly, to 6 or 8 feet near 

Dunvan Mills and 4 6r 5 feet along ~Big CreeldJ/#J# west of Lewistown. The 

thinning is especially notable in the limestone member, which thins from 

a naximum of 6 feet 6 inc.t1es along Seahorne branch to di SilP.Pear in tne 

northern part of the quadrangle. Figure 24 shows a number of graphic 

sections of the Seahorne and Wiley formations arranged to show their vari­

atmpns in a north-south direction across the ~uadrangle. 

Sandstone 

The basal sandstone of the Seahorne formation is locally massive, but 

in many e:x:_posures in the northern part of the quadrangle, it is th1n)y~edded 

and shaly. It is aery fine grained and white, with a sort of sugary texture 

on .fresh fractures. Minute limonitic specks can be seen with a hand lens. 

In many outcrops the weathered surfa.ce of this sandstone is partly stained 

by limonite which is more reddish.than in the other sandstones of the 

Pennsylvanian. Microscppic examination shows the,t many of the limonite 
I 

spec~s aave center 1of unaltered pyrite surrounded by limonite stained 

grains of quartz. The grains of quartz are comparatively uniform in size, 

consisting of about 52% grains of silt texture, 25% gPft:hls of very fine 

sand, 18% g.raiBs of clay and 5% ~ of fine ~and. Some of the quartz 

grains show secondary enlargement, but this is not as common as in the 

Bernadotte sandstone, hence the sandstone is less tough and weathers n.:.ore 

ea,si ly. The sandstone is noncalcareous. It is well shown in the lov. er 

part of fighre 25, an exposure in a ravine north of Otter Creek, #lffl#fl 

where the follow~ng section wa s measured: 

1½ 

6 
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• Ex1Josure of Pottsville stn:.ta in t1-.e bed of 
the SW.¾ of 

Otter Creek, near the eenter of sec. 28, T. 4 N., R. 3 E. (Isabe 
local 

The upper ledge forming stratum is a 0f ossiJifer-ous liriestoiee 

about 2 feet below the horizon of the u Ray" lime~tone. 

The reentrant face below this is soft irregularly fractured cl&y, and 

the laminated rock farming the lower ledge is tlJ.ln bedo_ed w.tu te 

sandstone, w1th "suga.ry 11 textu1·e, the b t ... sal bed of the t·ift1.l B ¼.uence. 
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Geologic## sec~ion 16. Exposure in a ravine north of Otter Creek, 

near the center of the SW.¾ sec. 28, T. 4 N., R. 3 E.(Isabel twp.} 

Thickness 
~ Inches 

Pennsylvanian system 
Pottsville series 

"Liverpool" formation 
12. Sandstone, gray, thin bedded to n:assive 6 

Greenbush formation 
11. Shale, dark gray, and covered 3 
10. Shale or clay, light gray 1 

Wiley forma.ti -n 
9. Sla le, black, hard, finely laminated 
a. Coal 1 
7. Underclay, light gray, with blooky fracture 1 

Seahorne formation 
6. Shale, gray, with n c... dules of blue eray, conglomera ~i.c, 

knobby, fossiliferous limestone I {~ '1l,U.>(!., a • 4 
5. Coaly parting 
4. #.fJ/tlJ##ffH Cay or shale, gray 2 
3. Limestone, brown, dens"', unfossiliferous, \7eathering 

reddish ; 1 
2. Underclay,r fight gray, soft, I/# with blocky fra.cture 1 
1. Sandstone, light gray, thinld bedded, sugary texture 2 

The sandstone overlies shale or underclay with a sr.!8.rp break in.many 

6 

2 

6 

l 

6 
6 

exposures, but in some, as in geologic section 10, there is an alternation of 

sandstone and argillaceous strata for a thickness of 2 or 3 feet. The sand­

stone of the Seahorne formation is recognized in 28 exposures in the central 

and southern parts of the quadrangle and 12 coal test borings in the vicinity 
• 

of Cuba. In these records it varies from 1 foot 6 inches to 8 feet in thick-. 
ness. The higher thicknesses are from drill records and they may include some 

argillaceous beds. There is no evidence of an erosional surface below 

this sands tone in the Havana quadrangle. 

CcCal and underclay. 

The underclay lffll is as widespread as the sandstone, but the thin coal 

parting in it is less persistent, appearing in only 4 records of about 40 

which show the clay. It does not exceed two inches in ~hioknesa in any 

of the exposed sections. In the upper part of the clay large irregular. 

calcareous concretions without traces of fossil remains are common. A number 

of these directly below the limestone member are shown in figure 26. 
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Fig. L· Pottsville exposure in ~he east bank of a ravine south 

of Spoon River in the NB. ¾ NE. ¾ sec. 16, T. 4 N., R. 3 E. (Isc-:j,bel), 

ay" limestone _proJ ect­

i ng irregularly down into the plastic -##il#li-lfl=##H# unbedded und.erc;lay. 

Several large calcareous vnfossiliferous concre~1ons are sllo~n 1n ~ne 

unct.erclay. ( F ig. '2._'( s .11 ows the strata above this in the same cut 

bank up to the Pleasantview sandstone). 

l b 
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In the northern part of the quadrangle, where the Seahorne li mestone is 

absent, this clay is continuous wi th the clay above the li me &tone, and 

clay occupies the whole interva l between the coal of the Wiley for m. ti on 

and the basal sandstone of the Seahorne for matimn. 

8eahorne 11 ne stone 

The li mestone of the Seahorne formati c1 n is a olue gray, fi ne graine d. , 

sublithographic limestone, with conglo~eratic or brecciated structure local­

ly. A sar:1ple of the li n1e qtone treated with hydrochloric acid Wb, S found 

to contain 88.18% soluble m--- terial (Caco3 , etc.), 9.50% yellowish clay, l.62;o 

silt and 0.70% fine sa nd. The silt and fine IH######ffil sand c onsis~ prin­

cipally of hardened clay aggrega tes. The li rre 0tone# is everywhere rr~ssive 

or i rr egulc1, r ly bedded and J:J.as a very u , even 1 ower surf ace projecting 

downward into the soft p lastic underclay below (Fig. 26J. The upper surfa ce 

is also chara cteristically knobby and wavyy {Fig. 23). The t n ickness of 

the li me s tone varies fro m 6 inches tot.£-_ e-e fe e t within a hundred yards or 

less, sugge s ting an unco nformity above the limestone. The lime s tone was 

proba bly · t one ti n:e continuous over the whole quadrangle, as sea ttered 

concretions a re found in som \exposur es in t h e northern part of the quadrangle, 

and lime stone is reported at this position in 6 of 43 coal test borings in 

the vicinity of Cuba. Calca. reous concretions in the underclay may have been 

confueed with this lime s tone in these drill records. 

The li me s tone is very fossiliferous in some exposures, although it a ppea rs 
~ ,a_J.. I R ,; 

to be who l ly without fossils in others. The fauna is cl: racteaa•d by an 

abundance of gastropods, of which many species have not been found in other 

li me s tones in the Havana quadrangle or elsewhere in western Illinois. The 

most characteristic species of gastrop ods are Naticops is altonensis, 

~aticella a mericana, and Trachydonua sp . The foisils collected at 4 exposures 

of this li mes tone are listed in Appendix A. P-t:. 
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Correlation 

The limer:,tone, the most easily recognized member of this formation has 
~ -

been described from exposures near Bernadotte in the Vermont quadrangle · 

i11if Saval§e, T. E. Geology and .Mi neral Resources of the Vermont quadrangle. 
Ill. State Geol. Survey.NJ#U ·Unpublished manuscript. 

J 

where the name Aylesworth lime ·: tone is applied to it, and from Mill Creek, 
id 

Schuyler County, in the Beardstown quadrangle, where the name Bay limestone 

Searight, W. Geology and · neral resources of tf1e Beardstown quadrangle. 
Illinois State Geol. Survey. Unpublished manuscript. 

le applied to it. It is one of the most easi l y recognized Pottsville members 

from the middle of the Havana quadrangle south and west about 50 miles; be-

cause of its~ knobby upper surface and gastropod fauna. The 

name Seahorne is proposed for the lime stone and f orl!li -ti on beca:use . all of the 

11-em#,bers o! -the, f 0r1ra-t'i on are well exposed along · Seahorne 
J 

MHl.t i ' O.D..., and the 

limestone is very fossiliferous there. The limestone is unfossiliferous along 

Aylesw~rth Branch and .the name Ray has already been applied to another formation 

Wiley formation. 

This formation is typically exposed l½ miles northwest of the Wiley 
in the Avon quadrangle 

School in sections -16 and 1?, T. ~--.-- its 
-~ -

typical exposure t consists of ....eeal and second 

coal horizon below the Colchester (No. 2} coal and the first above the Seahorne , 
limestone at t/ste typical exposure. Elsewhere a few inches of dark gray or 

black shale overlie the coal. Similar strata in a similar stratigraphic 

position in the Havana quadrangle are correlated with thef typical exposure. 

The character of the beds of the Wiley forrration in the Havana quadrangle 

is indicated ir}. geological ·sections 10, 13, 14, 15, 1~, 17, 18 and 20_, and 

in figure 24. The coal and underclay are exposed in all parts of the Havana 

quadrangle except where they have been removed by erosion I ll or where 
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they are buried beneath younger strata. They are known to continue north of 

1eir line of outcrop, for the coal and underclay are reported in all of the 

~aal test borings in the vicinity of Cuba which were arilled in ~eh of ""t"lre 
.I\ 

The underclay averages about 2 feet in thi21.11e:&s where it rests on 

the Seahorne limestone. In the north rn part of the quadrangle where this 

limestone is absent the underclay is continuous with the clay below the lin'e­

stone, and locally reaches _a thickness of 4 6r 5 feet. 

The coal is present in all exposures and drill records and outcrops 

showing its horizon, averaging 20 feet below the Colchester (No. 2) coal and 

drill records and 48 outcrops. It ranges from 1 foot 10 inches in a drill 

record n ~ar Cuba to 4 inches in a few outcrops and dr~ll records. In its typical 

exposure in the Avon quadrangle it is 16 inches thick. The thickness ap~ears 

to diminish from the north toward the south in and near the Havana quaurangle. 

In most exposures it is fai.rly hard coal, without bedded impurities. 

The roof of the coal in moat exposures is one to two inches of thin bedded 

black shale, but this is locally absent nd undercla.y belonging to the Green­

bush formation directly overlies the coal. No fossil remains have been found 

in the roof shale of this coal. 

The Wiley formation rests the s 

inm cated by the uneven knobby surface and ~~ liwe­

stone, but the unconformity is probably of minor importance. It is apparently 

conformable with the overlying Greenbush format~on. 

Cor.rela ti on 

The coal of the Wiley forrration has been mentioned.as widely distributed 
.k:.Y 

in Fulton County. Similar strata have also been found in parts of Knox, 

~ I 
Cady, G. H., Coal Resources of District IV. Illinois State Geol. Survey, 
Coop. Mining Series_ Bull. 26, pp. 81-82, 1921. 
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Warren and McDonough counties. 

Greenbush formation 

This forrr.ation is typically exposed in secs. 23 and 24, T. 8 N., R. 1 w. 
(Greenbush twp.), along Swan Creek and its tributaries Hffl one to two miles 

west of Avon. At the typical exposure it consists of sandstone, underclay, 

a thin coaly streak, black
1

-.1B~ and olive to gray shale. Elsewhere a thin 

limestone band or band of limestone concretions intervenes between the 

bl~ck shale and the gray or olive shale. In the Havana quadrangle strata 
., 

between the Wiley f0rmation and the first sandstone below the Colchester (No. 

2.) caa~ are referred to the Greenbush formation. The usual succession of 

strata of the Greenbush formation in the Havana quadrangle is shown in the 

following described section. (Fig. 27) 

Geologic section 17. Cut bank on the east side of Turkey Branch 

about 400 fee t north of the ·road in the NE.¾ SE.¾ sec. 31, T. 4 N. 2 

R. 3 E. ( Isabel twp.) 
Thickness 

Feet Inches 
Pe~sx~ru~an sy~tem 

Pott3ffr:fe series 
---

#H#Hl#/HtSumnru.m formation 
12. Sandstone, buff, thinly to massively bedded, 

micaceous (Pleasantview s~ndstone) 
"Liverpool" formation· 

l¾•~~~oal (Colchester No. 2} and covered 
10. tfnderclay, light gray, with blocky fracture, con­

taining calcareous concretions 
9. Shale, sandy, gray 
a. Sandstone, buff, NUl#mottled with brown spots on 

fresh surfaces, moderately hard, thinly to massively 

3 

3 
3 

bedded, micaceous . 5 
fl=/l##IHtllffll#ifflllfflllH#IJ#l#J.#:i/#HIJffl 

Greenbush formation 
7. Shale, gray, soft, evenly bedded 4 
6. Shale, gray, with two levels of calcareous ironstone 

concretions · 1 
5. Limestone, gray, weathering brown, fine grained, 

unfossiliferous with blocky 
4. Underolay, light gray,~##~#H fracturiffej, with 

numerous large irregular shaped calcareous concretion~ 
Wiley formation , . 3e.. 

3. Shale, carbonaceous, black, ha rd 
2. Coal 
1. Underclay, exposed to bed of creek 2 

6 

6 

l½ 
8 
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v ., 

~ 
Exposure of upper Pottsville strata in a cut bank on the 

east side of Turkey Branch· in the ~TE.¾ SE.¼ sec. 31, T. 4 N., R. 3 E. 

{Isabel). The Colchester (No. 2) coal appears as a black blossom about 

one half inch below the top in the center of the picture. Below it is 

-.underclay, deeply rilled with small dr~inag~ furrows. Below·this 
) l.i ·..x. L, , 

is the /\sandstone at the base of the -ce, forming a smooth 

face, with few laminations, and separated sharply from the more closely 

laminated shale below. At the base of the gray SL.ale, which forms the 

central part of the picture
1 

a small ·1ed -e is for:Qied by a 3 inch band of 

unfossil1ferous limestone. Belo\., this lire.stone the clay is not laminated 

and contains large calca1,e ous cone re ti ons, several of wd i ch are snown. 

The 8 inch coal bed and its underclay show at t h e base of the picture. 
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The base of this exposure is just above the Seahorne limestone. This form­

~tion is also well exposed in the DH outcrop described as geologic section 

28. 

The basal sandstone of the Greenbush formation is exposed at several 

places in the Avon, Vermont and Galesburg quadrangles, but appears to be· 

missing from all parts of the Havana quadrangle. The undsrclay rests directly 

on the coal or overlying shale of the Wiley_forma.tion. large irregularly 

shaped calcareous concretions are common in it, as sh~wn in figure 2?. 

This underclay is overlain by coal at several places outside the Havana 

quadrangle., ~ a oal was found in only two exposures in the lkP?i.Jta quad-

rangle, where 1 and 2 inches occur between the underclay and the 

overlying limestone band. The thin lime s tone band is absent in some ex­

posures, as in the following emp_osed section: 

Geologic section 18. Exposures ~long_ the lower 2art of a ravine north 

of Big Creek in the NW. ¾ SW. ¾ sec. 8, T. 5 N., R. 3 E. (Lewistown tw,9.) 
Thickness 

Feet Incnes 
Pennsylvanian system 

Pottsville series 
"Liverpool"formation 

9. Sandstone, IHI buff, with brown spots from limonite 
stains 1 

8. Covered, including shaly sandstone f3 6 
7. Sandstone, mottled brown and buff, like (9), massively 

bedded . l 6 
6. Shale, sandy, unevenly bedded, with concretions 1 6 

"Liverpool" or Greenbush formation 
5. Shale, Kli~htly sandy, gray, lower beds darker in color 

than upper beds; micaceous, thin bedded; containing# 
carbonaceous streaks and indistinct impressions of 
Cordaites, fern leaves and other plants; and lenticular 
ironstained calcareous concretions with irregular 
shape 3 

Greenbush formation 
4. Sha.le, black, soft, finely laminated, unfossillifero a 6 
3. Underclay, gray, with blocky fracture 2 3 

Wiley formation 
2. Coal 10 
1. Underclay, gray, with blocky fracture, to base of exposure 

1 

In this ex; osure the thinHU/J#HHfflH# limestone ~ s to_ be replaced 

by the soft bl~ck h or out out by the micaceoua plant bearing shale above. sale' 
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The thin limestone band of the greenbush formation is commonly light 

gra#y or buff on fresh surfaces, but~ may be stained a deep reddish brown 

on weathered surfaces. It is fine grained and almost lithographic in texture, 

and is unfossiliferous in all exposures in the Havana quadrangle, except one, 

where Ambocoelia 9lanoconvexa was found~ Outside the Havana quadrangle ma.rise 

fossils are known in this limestone band in only a few exposures. In several 

ex-e in the northern part of the quadrangle this· limestone layer/J is 

~ery irregularly bedded, suggesting a massi of ferruginous limestone ~oncre•#H 
~ 

tions. · A sarple e treated with dilute hydrochlori.~ contains 

90.62% soluble matmrial (Caco3 , etc.) The residue includes 5.23% buff clay, 

3.58% a1lt and 0.57% fine sand. The silt and fine sand consist principally 

of brownish gr gray micaceous silt, hardened aggregates of the same material, 

and a few larger flakes of mica, to 0.2 mm. diameter. 

The shale, which is the highest member of the Greenbush formation, is 

an even bedded olive gray to bluish gray clay shale in most of the southern 

part of the quadrangle~ Flattened elliptical calcareous or ferruginous 

concretions are common in the lower foot of the shale. In the northern part 

of the quadrangle the shale is more micaceous and sandy and the contact betweefJ 

the top of the shale and the overlying basal sandstone of the "Liver.t?ool 11 

formation is not clearly marked, thin sa~1 dstones and shales ulternating for 

one or two feet (See geological section 10, members 26-29}. Traces of fossil 

plants were found in this shale in the exposure described in geological 

section 18. Fossil plants are also found in a shale about 20 feet below 

the Co!chester (No. 2) coal in a cut bank on the west side of Kerton Creek 

in the NW. t NW. t sec. 24, T. 3 N., R. 2 E. {Woodland), about 1¾ miles south 

of the quadrangle. This shale may belong to the Greenbush formation, but 

the ~riter IIH#lfflffl:/11 believes it to be a shale of the same age as the 

bas-al sandstone of the "Liverpool" formation filling a channel excavated 

in underlying strata. The plants collected from this shale are listed in 

Appendix /tA., P .;t , I[. 
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The Greenbush.formation appears to overlie the Wiley formation con­

formably, as the coal of the latter formation is present tbroughout_ the quad­

rangle. The 11 Liverpool 11 formation overlies the Greenbush unconformably, 

aftt\-- Ghannels 60 or 80 feet if:i~ettn were excavated into the underlyiag et~ a 

before the basal sandstone of the "Lif'erpool" formation w s deposited Just 

south and southwest of the Havana quadrangle, as well' as in other parts of 

western Illinois. In the Havana quadrangle itself, the/irregularity of the 

surface beieath the lff sandstone is not more than 5 or 6 feet, as none of the 

major channels excavated at this time appear to traverse this quadrangle. 

Correlation. 

The name Avon member has been applied to.strata corresponding to the 
ov,.J; ~ l"~t ~, ~ , l.:,l 

Seahorne, Wiley aM. Greenbu~~formations from exposures near Avon, Fulton 
" - -A 

Savage, T. E., Geology and iiineral resources of the f/Jlermont quadrangle. 
Illinois State Geol. Survey. Unpublished manuscript. 

#;:/ldli/lHJ# '#Ji..J... / ·, .JJ..JJ. J...J.1.### .J.J. / lJ. / J .J. '.I . .;J...J. '#.:J..J.J..1.1..:J..ii.# :.J..iJ...J. / / / I I JJ. .IJ. .JJ. ## JJ. •J f.J.~..J..il..J. / / / 1.J..JJ.## 1l1l1f11JF~tt tHrlhrtnnrirffffifltfnntttthrtr1f1tifinHr ffirff1f1r1rlhfifirif##trt1trtr-/ffftr#lr;; h inf iftr-Jt:tftfm!tht 

HIIM#/11 
Significant breaks and overlaps in the Pennsylvanian rocks 

__ o_f_I_l_l_i_n_o_1_s_. Amer. Jour. Sci. vol. 14, p. 309, 1927. 

County. qt 
"Liverpool" formation. 

The "Liverpo --., 1~ fornation is named from exposures in secs. 7, 8, 16, 1?, 

20 and 21, T. 5 N., R. 4 E. (Liverpool twp.), in the_ Havana quadrangle where 
. are 

a 11 the strata composing this f orma_t inn/\ exposed. H##IJIIJ.1#1##.H=i#/Jil.##.#.IUJHl##f 

The formation consists of a basal sandstone, underclay, coal, gray Sl1ale, 

black hard shale, a succession of thin persistent limestone beds beparated 

by dark fossiliferous shales and a thick gray shale. The sandstone and 

• I underclay are the uppermost strata of the Pottsville series and the other 

strata belong to the Carbondale series. This formation is widely distributed 

in exposures and drill records ~n the Havana quadrangle. In the southern 

part 
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~+rata of this formation down to the coal or the lower part of the overlying , 

gray shale. Thus the higher ~embers of the formation are exposed and reported 

in drillings only in the northern half ~f the qtta~r&ngle . The formation is· 

so thick that it is .not entirely exposed in any one outcro~. i~ t~a ~aadzaHgle. 

The complete sequenee of strata composing the formation is penetrated in a coal 

test boring #"fli-1 in the Blacksby. school yard , i~the 1101 the1n pa:-T"b--of tlle ql:i 

~gl..e-.--
Partial log of 

Geologic section 19." 6oal test boring in the Blackaby school yard ,, 
at the :NW. car. sec. 24, T. ·6 l'if., R. 3 E. {Putman twp.) 

Pennsylvanian system 
Carbondale series 

Summum formation 
10. Shale, sandy (Pleasantview sandstone) 

"Live rp o o 1 11 f orma ti on 
9. Shale, gray (Purington shale) 
a. Limestone ) 
?. Shale, dark)(Oak Grove member) 
6. Shale, black, 11 :fi esi le"-
5. Shale, gray, soft (Francis Creek shale) 
4. Coal (Colchester No. 2) 

Pottsville series ( 
3. "Fire clay" ~~) 
2. Shale, gray ) ~ 
1. _Sandstone (Isabel B&Mslrune;j" 

HH#HIJ#:#flt#l#IH## 
Isabel sandstone member 

Thiel-mess 
~ Inches 

25 

47 
7 

6 
· 2 
11 ? 

2 6 

l 6 
3 4 
5 

The basal sandstone of the !l,iverpool" formation is well exposed in many 

parts of the quadrangle.· The best exposure is in a high cut bank on the east 
NW l , 1 side of a ravine south of Spoon River in the ~- :r NE. 4· sec. 16, T. 4 N., 

R. 3 E. (Isabel twp.) which shows strata from the Pleasantview sanctstone to 

the clay of the Seahorne forrration (Fig. 28). The name Isabel is applied to 
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s 

2. Ex_posure of Pennsylvanian strc,ta in 
~.l,u. . 

east side of ravine south of Spoon River in the • {NE . ¾ sec. 16, T. 
J 

4 1'T., R. 3 E . (Isabel). The PleasantVi ew sandstone s11ows ail the U
1
)_per 

right corner. The man near the center is sitting on the#-###### level 

of the Colchester (1Jo. 2) coal, here covered by s1ump from above . II# 
cross bedded _ 

The underclay of the coal extends down to the r.1assive ledge form1ngJ sc ~< 

sandstone at the middle of the cut. Below th1s sandstone, ·~ basal 

be-4--e-f--the r-!-'E~Mi-e-s~~~,r,... ce, is a sh~le, a thin l1mestone, and a# 

nonbedded clay witlJ. concretions~ a saccession w11ich can be distinguis11ea 
I\ 

at the edge of the shaded area to the right of the center. The~ inch 

coal snows below this and Hs#ffi./1. underclaYi\ and the irregular surfaced 
f ossi l1f erous 

"Ra~ :-et-Bria" limestone. Just above t11e stream level t.tle nonbedded 

clay below this limestone with its large calc~reo~b concretions is visible. 
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Geological section 20. 
Nw 

Cut bank of ravine south of Spoon River in the • 
¾ NE.:} sec. 16, T. 4 N., R. 3 E. {Isabel twp.) 

Thickness 
Feet Inches 

Pennsylvanian system 
Carbondale series 

Summum fornation 
11. Sandstone, buff, thinly to massively bedded 

(Pleasantview sandstone) 
"Liverpool" forma.tion 

lS. Shale, gray (Francis Creek) 
lZ. Coal (Colchester '--ill No. 2), poorly exposed 

Pottsville series 
11. Covered, principally underclay 

12 

3 
2 

6-8 
10. Sandstone, buff; spe1P&ed with brown spots of limonite, 

harf, massively bedded and crossbedded, forming a 
- projecting ledge near middle of bank (Isabel sandstone)8-l0 

Greenbush formation · • ##II 
9. Shale, gray, soft, well bedded 5 
8. Limestone, gray, unfossilife J. ous, we c. ,-thering buff 1 
7. Underclay, light gray, with blocky fracture, containing 

irregular shaped calcareous concretions 
Wiley formation 

6. ·Coal 
5. Underclay, dark, not distinctly bedded 
4. Underclay, light, with blocky fracture 

Seahorne forrmtion 
3. Limestone, blue gray, fine grained, with knobby upper 

surface, and lower surface projecting irregularly down 
into the underlying clay (Fig. 2~ · 

2. Underelay, light gray, with blocky fracture, containing 

3 

1 

2 

3 

numerous large limestone concretions 3 -
1. Sandstone, white or light gray, up er beds hard, weather­

ing buff, exposed about 200 yards downstrean from cut bank 
3 

6 

2 
4 

6 

The Isabel sandstone is commonly massive. In some exposures it is thinly 

bedded and cross bedded. The grain Ill is somewhat coarser than that of other 

Pennsylvanian sandstones in this area. It is almost everywhere light brown, 

with a greEL t abundance of large, dark brown, limoni tic specl<:s. The average 

of six mechanical analyses of samples ~f tRiB sa l'ltia t; eue- shows 22% fine sand, 

32% very fine sand, 16% silt and. 30% clay. In t r1e other persistent Penn-

sylvanian sandstones the fine sand does not exceed 5%. In 

contrast with the sandstones of the Bernadotte and Seahorne for~ations, 

this contains a considerable quantity of calcareous cement. 

It rests with a sharp contact on the strata below in exposures in the 

southern part of the quadrangle. In one or two exposures the laminati on 
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of.the slu~le beneath has been destroyed to a d~pth of about 2 feet elow 

the contact, and the upper three or four inches is a blac1.. 0r dark gray 

· clay somewhat resembling an old soil. This suggests that the surface was 

✓ 

sha .. le 
exposed for some time after the deposition of the #t/rl##H# and before the 

deposition of the H#llff# sandstone. In the Havana quadrangle the underlying 

strata are not truncated to a depth of more than two to six feet. The sand­

stone ranges from three to about ten feetl :wa tl1ic!fn.c&S. / In the Beardstown 

quadrangle sandstone and shale corresponding to the Isabel sandstone 

fill a channel excavated 60 feet or more into the underlying strata. The 

name Browning member has been applied to this channel sandstone. The ##tJ 

Searight, W. Geology and mineral resources of the Beardstown quadrangle. 
Illinois st ~te Geol. Survey. Unpublished manuscript. 

~iant bearing shale described on page :J.J.. is believed to be a part of the fill­

ing of th i s em-3:e. ~ 

Udderclay. 

The underclay of the Colchester coal is two to six teet · thick • 

It contains large calcareous concretions similar to those found in the under­
~ 

clays of other coal beds. The results of tests made on sample~ 
11 

~ii.¥,.are tabulated in Appendix B, Part II. 

Carbonaale series 

The Carbondale series is so named because it is well exposed in the 
~ 

vicinity of the town of Carbondale in Jackson County, Illinois. It 

Sha"1, E. W., and Savage, T. E., u. S. Geol. Survey Geol. Atlas, 
Murphysboro-Herrin folio (No. 185), p. 6, 1912. 

66n1Piti8~6 flie strata netween the base of the Murphysboro (No. 2) 

the top of the Herrin (No. 6) coal, and consists of shales, sandstones, thin 

limestones and most of the important coal beds of Illinois. It includes 

most of the "Liverpool" formation, all of the Summum and St. David formation~ 
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and the lower part of the Brereton formation. It has been considered a 

series in this report. 

Colchester (No. 2) coal. 

The Colchester •~o. 2) coal is the most widely recognized member of the 

Pennsylvanian system in the Havana quadrangle. ~cause of its uniform 

b · J~n 1t bas been used as a key horizon fori napping the structure 

the Pennsylvanian strata (Fig. 135 or Pl. II.) It is remarkably uniform 

in thickness, averaging two feet six inches in all the outcrops and drill 

records available. It ranges from two feet #1#1 two inches to three feet. 

Bedded clay bands are absent in this coal, but pyrite is distributed through 

it in small bands or nuggets or irregularly. The cleavage faces are marked 

with thin platy films of calcite or calcite and pyrite mixed. The coal and 

associated strata are well exposed in a cut bank on tne south side of Tater 

Creek near the western margin of the quadrangle (Fig. 2_9). 

Geologicj section 21. Cut bank on the south side of Tater Creek near the 

SW. cor. SE.¾ sec. 35, T. 5 N., R. 3 E. (Bernadotte twp.}. 

Pennsylvanian system 
Carbondale ####ff series 

Summum formation 
11. Sandstone, ffl##H#Hff somewhat shaly, buff to 

brown, fine grained, medium to·thinly bedded 
(Pleasantview sandstone) 

IH 
"Liverpool" f orma ti on 

10. Shale, sandy 
9. Coal (Colchester or No. 2) 
8. Pyrite concretion band, discontinuous 
t. Coal 
6. Pyrite concretion band, discontinuous 
5. Coal 

Pottsville series 
4. Underclay, soft, gray, not bedded 
31 Underclay, gray, with blocky fracture, more sandy 

in lower portion, with some calcareous concretions 
2. Sandstone, buff, hard (Isabel sandstone) 
1. Sandstone, soft 

Thickness 
~ Inc.t.Les 

15 

1 

6 
1 

-3 

5 
6 
1 

1 
8 

6 

In some mines the pyrite is reported as concentrated at the base of the coal. 
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' Fig. Exposure of Pennsylvanian strata mn the south, 
.,Jwp. 

bank of Tater Creek in the SE. ¾ sec. 35, T. 5 N., R. "J...E. (Bernadotte). 
b .ef tH• j -f cJ . 

The thin# bedded strata in the upper part of the picture~ the f--hre-ly 

.--lamim.!t:ff:d"-Pleasantview sandstones. The Colchester## (No. 2) coal 

\A.-M4>1'\ ~ ~abl'f 
unconforrna~J~ underlies this sandstone in the middle of the picture. 

I\ 

The contact between the two is even. The underclay below the coal 
~~_)the 

rests on a thin to :rnassive "Qedded buff sandstone ~upon vn ich~rnan is 

standing. The coal here is about ·2 feet 3 inches thick. 
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Francis Creek shale member. 

The usual roof of the Colchester coal is a soft bedded gray shale, wnich 

is dark gray in the lower 1 to 2 feet~-aa4-lhat portion of the shale in some 

places contains well preserved impreasionuf ferns and other fossil plants. 

It has been named the Francis Creek shale from exposures along Francis Creek. 

Savage, T. E., Significant breaks and overlaps in the Pennsylvanian of 

Illinois, Amer. Jour. Sci., vol. 14, p. 309, 192?. 

'ct 
about two miles west of Bernadotte, in the Vermont quadrangle, waere tffi::s 

sa J:e is 42 feet thick. The shale is evenly bedded, and without calcareous 

or ferruginous concretions in most places. It is commonly slightly micaceous, 
( ~ 

.and the upper 5 to 10 feet is slightly sandy in many pl ~e-s~ J,ne bedding 

surfaces suggest· wash marks along a shore line, made by advancing and 

retreating waves. The shale, where exposed in high banks, exhibits a 

spheroidal weathering, curved laminae of shale shelling of~ as from an iron­

stone concretion or from an exfoliated granite boulder .• This structure seems 

to be characteristic of the thicker beds, aal laminae cannot commonly be 

seen cutting the curved exfoliating fragments. The Francis Creek shale 

varies in thiclmess from a maxi:rnu.m of 45 feet to a feather edge. In the · 

southern part of the quadrangle the Pleasantview sandstone cuts out the 
• I 

GC . 
calcareous str~ta above this shale and in many places cuts~out this shri'e 

entirely. In the part of the quadrangle south of Spoon River the interval 

between the top of the coal and the unconi5»rmity at the base of the Pleasant-
"l.O 

view sandstone varies between~ feet and zero (Figs. 29 and 43). In the 
~~. 

northeastern part of the quadrangle, the black t:i.ss.Ll,.e shale at the base 

of the calcareous beds above the Francis Creek shale occurs only a short --distance above the Colch~ster coal .._&Md}n one drill record it is reported to 

rest directly on the coal. Figure 43 shows cross section diagrams of the 

str~ta between the Colchester coal •nd the Pleasantview sandstone in north-

south and east-west directions across the Auadrangle. The best co~lete 
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WHHfflH#=I#.# 
exposure of the Francis Creek shale is in a high cut bank on the south side 

of a large ravine just west of the junction of this valley with that of Big 

Creek. (Fig. 30). 

Geologic section 22. Cut bank on south side of raYine in the SW.¾ 

NW.¾ sec. 4, T. 5 N., R. 3 E. (Lewistown twp.} 

Pennsylvanian system 
Carbondale series 

"Liverpool" formation 

Thickness 
Feet Incr1es 

. 5. Limestone, gray, fossiliferous, weathering yellow-
brown, poorly expose4 · 

·4. Shc1.le, :jiff slightly sandy, gray, with spheroidal 
weathering (Francis Creek shal~ 

Coal, (Colchester No. 2), base not exposed in 

1 

43 

western part of cut, rising toward east end, 
where base of coal is ex osed 2 

Shale, dark gray, thin bedded, containing well -pre: -
---~_aerved fossil plants ___ _____ 1 

Pottsv-flle series --
1. Underc1ay, dark to light gray, not bedded, ex­

posed at east end of cut 2 

6 

The fossil plants collected from bed 3 of the foregoing section, identi­

fied by Professor A. C. Noe are listed in Appendix I; P~, 

Oak Grove marine member 

The interval between the two thick shale members of the "Liverpool" 

forn.ation, the Francis Creek below and the Purington above, is occupied by 

a succession of dark f~ seKe shales, soft or hard, thin limestones or 

limestone concretions and gray shales with limestone concretions. 

include beds ~51 of the general sectio,, of the Pennsylvanian. 

These 

The sue-

cession of these beds is not entirely persistent over the quadrangle, but 

certa-in of the bajds are very persistent in this quadrangle and other parts 

of western Illinois. The intervals between some of the limestone bands 
_'£ _ _ O'Y I /\J 

var;te5 only two t-e three inches exposures 10 to 20 miles apart. 
" 

The name 

Oak Grove marine member is proposea for these shales and limestones, as 

the succession is typically exposed in the ravine north of the Oak Grove 

school in the SW. t SE.¾ sec. 6, T. 5 N., R. 3 E. (Lewistown twp.), ~nd 

fossil collectio ,s were ma.de from most of the beds at this locality.(r,~.Jit)_ 



Fig . ~-
t l 'f ~ ~ 

Carbondc=.1,le stra tc"~ on 

ra vi n e i n the SW . ¾ m • ¾ sec • 4 , T • 5 N. , R. 

a large 

3 He -(Lewistow;B1~.£1uVviD6 
I\ 

t11e gr::~y fossiliferous 1ii-;.estone near the -Lop of the cut (inciiec-0 8.d. by 

li n e) over the Francis Creek shale 1..1.ere c:.,o out 45 feet tnick41 a,aa_ rhe 
upper part of the Colche 0te r coal shows just above the utream lbvel . 

The dark colored shale beds above the coal contain# well pre.::iel'ved fossil 

1)lant re:rnains . 
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' 

~ W .3)Exposure of Carbondale strat a in 
/ 

a ravine north of the oa~ Grove 

School, in the sw. ¼ SE. t sec. 6, T. 5 N., 
~~ . 

R• 3 E. (Lewistown~, showing 

the fossiliferous limestone bands above the Colchester Coal and aesoc1ated 
,..Po n-,,, "i 1-;1 -+ i,, ~ LJ c.. k. 6 If" c.l ~ '\Ii,\ t4 Vi bl -e. ~ ~ L -;,"' V 

carbonaceous and calca reous shales. The outcrop of the gray septarian 
(\ 

limestone forms the waterfall in the foreggound. The dark shales between 

this limestone and the dark gray brown weathering limestone are shown· at the 

left of the fall, the latter limestone forming another water fall in the 

middle distance. The highest of the fossi~iferous limestone bands outcrops 

on the spur in the distance, where the man is seated. The shale above this 

~N'~ f: band is the basal part of the Purington • This exposure furnishes ex-
:--r n ' -i))C' 1" '-

eel lent opportunities from this succession of fossiliferous beds. 
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The strata· of the Oak Grove member are not exposed at any point south of an 

~ast-west line drawn through the southern part of Lewistown across the quad­

rangle, as they are cut out by the Pleasantview sandstone,in the sauth.s.ni 

The sequence of these beds is well exposed in.a cut bank on the east 

side of Buckheart Creek.#/J.##'lt-/J#/tl=/l#ff!fl=IIH #IJ:/##1# (Fig. 3k-). 

Geologic section 23. Cut bank on the east side of Buckheart Greek in 

the SW.¾ SW.¾ swc. 1, T. 5 N., R. 4 E. (Liverpool#twp.) 
Thickness 

Feet Inches 
PennsylvHn1an system 

Carbondale series 
Sum.mum forrm.tion 

#lffll#HJ.IJ#lf1H#/:l##lt1J.lllflHl##HfflflJIW!HI.IH##i##IHffl#II 
#HI 

11. Sandstone, buff, thinly to medium bedded, with 
unconformable lower contact,# cutting more 
deeply into underlying strata in northern part 
of cut (Pleasantview sandstone) 3 

"Liverpool" forma tion 
Purington member 

~hale, gray to dark, evenly bedded 5 
Oak Grove member 

9. Limestone, ~~ay, fine grained, fossiliferous 
8. Shale, HtJl1tll gray, with one or two discontinuous 

levels of calcareous oval concretions 4 
7. Eimestone, dark blue gray, HHlll=t-lJ•i very fossil­

iferous, weathering brown 
6. Shale, black, ~ · , soft, f ossi lif erous 2 
5. Limestone concretions, fossiliferous, not con­

tinubus 
4. Limestone, gray, fine grained, fossiliferous, form­

ing a ledge 
3. Shale, dark gray, with three fairly persistent 

levels of calcareous and pyritic concretion 
bands, sli. ly siliferoua ? 

2. Limestone ~ ray, and apparently unfossiliferous 
1. Li -:es tone, dark blue .gray, fine grained, :/JllliliJ.#H 

#ll#ll##lrff## very hard, forming ledge in Buck-
heart Creek, slightly fossiliferous 1 

9 

3 

3 
3 

4 

6 

4 

5 

The beds numbered 4-9 in the above section ~re generally persistent throughout 

the quadrangle, but the lowest limestone (1 and 2) is present only in a small 
' 

OJa.o./.' VV"!. ~ M the northeastern part of the quadr~ngle in t'he drainage systems of 

Buckheart, Big Sister and Little Sister Creeks. Its equivalent is probably 

a black limestone exposed in the valley of Stuart Creek near the western 
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Fig. Ex_posure of Carbondale strata on tlie east side of Buck.t.1e1-_,,,rt 

Creek, 
...J _Jj .. ""/:J. 

in the SW. ¾ SV. ~~ sec. l, T. 5 1'1"., R. 4 E. (Liverpool ), sho~\dng 

the Pleasantview sandstone at u~per left over 8 -10 feet of Purington 

shale. A band of dark shale ne( r the center of the picture lies between 

the brown weatherine; fossi1iferous lL 1.e bt'one and a gray se1Jtarian 

fossiliferous limestone. Tne hard lirne~tone form::i.ng a ledge acros:;;; the 

stream in the foreground is the lowe r,t of the lin:estone bands. 

( IF USE\ A LIGETtR PRINT S~ OULD BE MADE , TO BI~);JTG OUT .?JrORE 
l ~ ·\.,," \ 

DETAIL E\J" HE DARK Ll~FT PORT I Ol'J .. O:F Tllli PICTURE) ', 
\ I \ 

\ 
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margin of the quadrangle . Below the i-0we ti the above section are one 

This lower sequence of beds is well exposed in the north bank of a ravine 

draining northeast into Buckheart Cree·k in #'I/J.11#114/#ff sec. 11, T. 5 N., 

R. 4· E. (Liverpool twp,), about one half mile southeast of the exposure 

described in geologic s ccti on 23 . (Fig. 3$). 

Geologic section 24 . Exposure in the north bank of a ravine in the 

NE.¾ NE.¾ sec. 11 1 T. 5 N., R. 4 E.(Liverpool twp.) 

Pennsylvanian system 
Barbondale series 

11 Liverpool II f orma ti on 
Oak Grove member 

Thiclrness 
Feet Inches 

4. Limestone, gray, dense, slightly fossiliferous 2 6 
3. Shale, carbonaceous, black, bard, finely laminated, 

containing large hard black limestone concretions 
near the middle, and small calcareous concretions 
less than one half inch in diameter in the lower 
portion, the thin laminae of the black shale bend-
ing around these small concretions, giving a wavy 
or pimply surface to the bedding plc,ne 2 6 

2. Shale, black, soft, finely laminated 3 
Francis Creek member 

1. Shale,·gray, soft 2 

Bed no. 4 in the above section corresponds iith bed no. 1 in geologic s~ction 

23. 

The black hard shale,(3) of the above section .is nearly as wides~read 

as the Colchester (no. 2) coal in much of 1. ,estern Illinois n the ,,,. 

Havana quadrangle it is restricted to I~# part of the northeast quarter, ef 

reaches its maxinrum thickness, but · is present in the lower valleys of 

Buckheart, Little Sister and Big Sister Creeks, where the Francis Creek 

shale is less than 20 feet thick. 

records in sections 9, 16, 20 and 

In the vicinity of St. David, 8 drill 
t)vl 1 I 

21 , T. 6 N., R. 4 E. (Buckheart) show 
I\ 

this hard shale directly on the Colchester coal in 4 .rillings , and 

~ y \ 

2 to? feet of the Francis Creek bhale between the coal smd the hard shale 



Pig. ~. Bx.LJosur e of Carbondale strata on the northwest bank of a large 

ra vi n e west of Bu c kh e ai: rt Cr e ek i n the 1m. ¾ 11E • ¾ sec • 11 , T • 5 lJ . , 
,-n 

R. 4 E . (Liverpool}, shovling a PJassive dark gray fossiliferous limestone 

in upper portion, over black hard shale, containing numerous 

small calca,reous concretions (whitish specks)in the 10 ,ve r portion, 6 iving 

a wavy or pimply surf ace to the lc,.,minae of the shale. The soft bed 

at t:Crn base is the top of the gray J?ranc is cr·e ek snal e. The black s11al e 

:with small concretions shown here is wi:dely distributed. in western Illi­

nois, either directly above the Colchester (No. 2) coal, or 5-3.0- feet 

above it. 
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in the other 4 drillings. 

e shale splits easily into laminae t to t inch M" 

thickne,e-s. The large cleavage sheets are slightly elastic. In addition to 
l 

the small calcareous concretions in the hard shale shown in fig. 3~ there 

are locally large flatteeed oval concretions 1n the middle or lower portion, 

hard and unfossiliferous or slightly fossiliferous. Fig . 34 shows a number 

of these concretions washed out in the bed of a branch of Little Sister Creek. 

In a few exposures along Big Sister and Little Sister Creeks at the horizon 

of the black hard shale there are large n:asses of apparently brecciated 
black 

limestone and hardw\shale including masses of the large calcareous concretions, 

the black frtssi-l,e shale and septarian limestone concretio?B3 thoroughly cemented 

together. The fragments of he rd black shale are tilted at various angles as 

though they were detached after they had become quite thoroughly consolidated. 

The maximum diameter of these brecciated :rrasses observed is 12 feet, and the 

rri.a.ximum thic1mess 4 feet 6 inches. The fossils collected from the black shale 

and the concretions in it are lfsted in Appendix .& ()...;t · r 1 

The lowest of the limestone bands of the Oak Grove member is a finely lami, 

natect black fossi1iferous limestone, which is well exposed along Stuart Creek 

in the SE. ¾ sec. 35 and the NE . -i· SW. ¾ sec. 36, T. 6 N., R. 2 E. (Cass twp.). 

The fossils in this bed are somewh0,t flattened, showing that it has been s 

thinned during consoli , ation. Tl1e relation, of thi-s bed to the other 

limestone bands of the Oak Grove member is best shown in a cut bank on the 

east side of the east Branch of Stuart Creek (Fig. 35.) 

Geologic section 25. Cut bank_on the east side of the east branch of 

Stuart Creek near the SW. cor. NE . 

Cass twotl 

Pennsylv i..a.n system ~ 
Carbonaa e series 

"~erp ol" formation 

_l SW. l 4 4-- sec. 36, T. 6 T 
• • I R. 2 E . 



Fig. ~ - Ea.rge flatt ened oval black calcareous concretions from the 
f ' c• t i 

black f iss:1 le shale above the ,Golche:-----~--,-·~-- -~~;e--wtt.s hed out i n the 

bed of an east tributary of Little Sister creek in the sw. ¾SE.¾ sec. 
/if' 

10, T. 5 N., R. 3 E. {Liverpoot). about 100 feet east of the north-south 
/ 

mid-section line road. The black sh ale is exposed in the opposite bank 

of the creek. 
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Fig. • ######4f#-###t!## Carbondale exposure :im ##- a cut oank on the 
Ot>- l. ,, 1, 

east side of the ea~t branch of stuart creek, showine thenlir1estone bands 

and. dark shales between the Francis Creek and urington shales. The na1-..mer 

marks the be .Se of the Purington shale rthe gray shale in the foree;round 

is the top of the Francis Creek shale. The four li1:iiestone bands s11own 

are nos. 3, 5, 8 and 10 of the acco1panying described section. 
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Thickness 
Feet Inches 

~ennsylvanian system 
Carbondale series 

"Liverpool 11 formation 
Purington member 

11. Shale, dark gray, soft, with many levels of discon@ . 
tinuous ferruginous and calcareous concretions and 
three bands of ·1imestone 2 to 5 inches thick in the 
lower two feet · 

Oak Grove member 
10. Limestone, pyritic, gray, fossil1ferous, weathering 

brown, with most fossils preserved as external and 
internal casts 

9. Shale, black, soft, with a little gray shale, contain­
ing three 1 inch bands of limestone concretions, 
slightly fossilifero us 1 

a. Limestone, dark blue gray, fossiliferous, weathering 
chocolate brown 

7. Shale, black, soft, fossiliferous, containing flattened 
impressions of Aviculipecten rectilaterarius, etc.l 

6. Limestone, miff shaly, black, fossiliferous 
5. Limestone, gr~y, fossiliferous, somewhat concretionary, 

weathering light brown, with abundant · · 
muricata · 

4. Shale, sandy, dark gray, fossiliferous l 
3. Limestone, dark blue gray, very compact, slightly fos­

siliferous 
2. Suale, gray, fossiliferous, with a gre8t abundance of 

crinoid sten_s 
Francis Creek member 

1. Shale, sandy, dark blue gray 2 

3 

6 

8 
4 

8 

3 

2 

~ V. 
The limestone band, no. 3 in the ~bove section is the equivalent of the · iss ~!e 

limestone in sec. 35, ab-out fthree quarters of a rJ.le west of this outcrop, 

where this bed is 10 inches thick. East of this exposure this band disappears 

unless it is represented by an in~ure finely laminated unfossiliferous black 

to dark gray limestone in a stream cut on the southeast side of Big Creek 
~·. 

near the cent"er of the NE. ¾ sec. 35, T. 6 N., R. 3 E. (Putman} about 5½ miles 
.I\ 

east of the above exposure. In the eastern part of the quadrangle, ~SIJecially 
-'l 

along the lower part of the valley of Buckhear~ in secs. 1 and 11, T. 5 N., 

R. 4 E.(Liverpool twp.) i and along the bluff of Illino ~a River in sec. 22 

of the same township) a massive dark blue slightly sandy fossiliferous 

limestone occurs in approxirmtely the same position as that occupied by the 

limestone along Stuart Creek. The two may be equivalent in age, but represent­

ing different facies, as the limestone along Stuart Creek contains mainly 
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pelecypods (Cardiomorpha missouriensis, et~.) and goniatites, and the 

limestone in the eastern part of the quadrangle mainly brachio_pods. In the 

intervening area many excellent exposures in the drainage basin of Big 

Creek show a sandy shale or fine grained sandstone with a few fossils, 

mostly 1\Jfarginifera muricata, and numerous wave marks, in the approxin.iate 

position of the limestone beds along Stuart and Buckheart Creeks. In secs. 

33 and 34, T. 6 N., R. 3 E. (Putman twp.), n~_ m:~~ exposures along ravi _nes · 

north of Big· Creek show a crinoid.al limestone or a limestone conglomerate 

containing fragments of crinoid stems and rounded limestone ~ebbles 1 foot 

or 1 foot 6 inches below the gray septarian limestone horizon and just above 

the sandy shale with wave marks, in nearly the position (?Ccupied by the 

massive limestones east and west of this area. Fig. 36 shows the reh1.tions 

the various limestone and shale beds between the ffray septurian 

limestone and the Francis Creek shale across the quadrangle.from east to 

west. 

A saFple of the black fissile limestone from Stuart Creek which was 

tested with dilute hydrochloric acid contains 89 .951; calcium carbonate· and 

other soluble aterial, 3.1?% clay, 6.00% silt and 0.8?% fine sand. The 

silt an~ fine sand consist principally of small subangular grains of qu~rtz 

0.05 to 0.1 mm in diameter, a few subrounded grains of quartz to 0.3 mm. d1aL~­

eter, flakes of mica to 0.2 mm. diameter, dark gray micaceous silt contain­

ing some carbonaceous matter and hardened aggregates of silt. The fossils 
p-r..J" 

collected from this limestone llt#D# are listed in Appendix A, ,Limestone of 

si~ilar lithologic character and stratigraphic position is ex~osed along 

the road from the village of Marietta to ~hrietta station on the T. P. & w. \ 
railroad in the Vermont 4uadrangle

1
and in various parts of the Beara stown quad­

rangle. 
11 

The sandy limestone with brach\pod fauna is best exposed in a small ravin 

along the bluff of Illinois River about 50 feet west of a secondary north­

south road along the rr~d section line of sec. 22, T. 5 N., R. 4 E. (Liver-
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pool twp.). This s econdary road is not sh own on the topographic map. 

SarLples of the crinoi dal liJL.eston e and cri noi dal conglon1erc te n1entioned 

above wer e tested with dilute hydrocn loric acid. The li me stone l#J:/II.#tJ,ilJ.iJ is 

8?% soluble i n the acid (cac o3 , etc.), and contai ns 4.1% clay, 4 .95% silt 

and 3. 95Jt sand .1/.ffil.lNUl#-#lf/NJ= The silt and sand consist pri ncipally of 

hardened aggrega tes of mi caceous s ilt and a few flakes of muscovite and 

grai ns of/i quartz to 0.l mm. diame t er . The crino J.Clal cong lonie1:ate #IJ://r.#fl#l/J 

i s 88.08% soluble in the acid, and con t ains 7.3% clay, 2.97% silt and 1.65% 

sand. The coarser residue cons i s t s principally of hcu-dened aggrega tes of 

muscoi2,ite and· quartz particles about 0.02 t o 0.05 mm. di a.n1eter. The pebbl es 

~ M-~~~~e we ll rounded, and 

commonl~ range fro m ¼ to l¾ inche s in 1 ia:r~ in..~1 die .d: ter . As the cong lome r a te 

is hot known to over l ie the black fissile li me s tone of the Stuart Creek re g ion 

it is possible tha t these peb bl e.s are derived f rom th:;;, t bed. lj.fJ-1/-ff:/in:.it.lJt# 

The fossi1s collected. from the cri noi da l lime ~; tone a nd congl oL.erate are listed 

· ' d · A (r-ttC . . - t d t - b -mi,., b l . d , ~ . 1n App en 1x , . r 1no1 c. s ems an .tie ryozoan ~om opora ep1 oa.enctro1 ea 

are t he commonest for ~s. 

Above t h e crinoi da l li me s tone h orizon t here is co11.nnonly 15 to 1 8 inches 

of da r k gray sha le with more or less continu ous calcareous c oncretion layers. 

Fossils are present in the shale and concret -i ons, but they a re n ot as a bund­

ant or as well pre s erved a s in the li me stone i a bove and below. 

Above the gray shale is the gray s eptarian li mestone '1/IIJ:llllii/rlJ.II , t h e most'"· 

persistent niember of the li nie s tone bands in t h is quadrangle. This is a r ather 

light b l u e g ray limestone forming onl!- or locally two benche s 6 inches to 1 

foot 6 inches t h ick . It is normally a continu ous band, but is l ocally con­

cretionary with a septarian structure. This limest one weather s a light yellow 

br own. It is well e~>osed in t h e bed of a ravine wes t of Big Sis t er Creek 

wher e t he f ollowi ng section was mea s ured: ( Figure 37). 
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Fig . ##4f?ffi##.#4flfl Ey,.._posure of Carb ondale strb,t& in nor th bank 

• t 1 . . 1 ' 1r7 , ravine tributa ry o Big Sister Creek near t he 1 ➔ • cor . J ' . --- 11¥{ . -4 sec . 
1 wr• 

T. 5 :tr., R. 4 E . ( Li v e r p_pol), wh owi ng the gray fossili f er ous li n:es tone 

about 2 0 f eet a bove the Colcheste r ( No . 2 ) coa l and associa t ed b eds . 
/ 

see section on p . Cone - in- cone #####frt/141# is deve 1oi)ed 

on the up~er surf ace of this li :~ stone nea r the c ent er of the p ic ture . 

Two thin lime s tone bands are shown b e low t he 1J ron i n ent band 
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Geologic section 26. Exposure in a ravine nea r the NE . cor. 

~NI . -1- NW . ¾ sec. 1?, T. 5 N. , R. 4 E. (Liverpool twp.) 
Thi c l-mes.:> · 

Feet Inches 
Pennsylvanian sys tem 

Carbondal e series 
t
1Li verpool" forma tion 

Oa k Grove member 
12. Shale, /1.filit ·t§lightly sandy, da rk gray , medium bedded 
11. Shale, black, f orrni:ng nearly a solid br:i. nd of shells 

ef Cl10netes mesolobus, wi th some Derbya cras sa, 
Leda belli s tri a t a , etc; shells ar e whi te 

LO. ShaTe;-dalccL reous, dark gr a y , si mi l ar to 12 
9. Shale, black , s oft, fos s ilif erous 
8. Li mes tone, li ght gray, #IJl1Ntli:/I/J#. sli ghtly fossi l ifer­

. ous, weathering yellowish or buff, with cone-in­
cone on upper surfa ce (gray sep t a rian li mes tone 
horizon) 

?. Li mes tone , gr ay , fossiliferous, with a bundant Margin-
ifera muri ca ta; wea theri ng brovmi sh 

6. Shale, dar k gray 
5. Li mes tone, shaly, da r k gre,y, . sl igh tly f ossi 1i f e rou s 
4. Sha le, dark gray 
3. Li mes tone, shaly, dark gray 
2 . Sha le, da r k gray 
1 . Shale, l ight blue gr ay 

6 

8 

4 
10 

2 
2 
2 
7 

1 4 

Cone-i 1- c one structure i s quite characteristic of the up~er surfa ce of 

this li me s tone, a nd · is found in many sepc: ra te exp osures , but sho"IJYS much 
~ . . .. 

va ri a tion. 1#.###.###fMl#IJ In the lIE. -;f- IrE. -i· sec. 12 , T. 5 N., R. 2 E. (Bern­

adotte twp.) t he cone-in-cone is on t h e upper surface of this li mes tone 

in s ome exp osures and on t h e lo~ er surface of t he dark brown wea t hering 

-li me s tone 1 foot 6 inch es highe r in other exi)Osur es. 
(J:I 

Cone- i n-cone has 

also been reJo rted a t t h i s h orizon in t ie vici ni ty of Gale burg, Knox Llounty. 

/'117 
Poor, J. •• s., Geology and m1n eral resourc es of t he Galesburg c1uadrangle. 

Illinots State Geo J. . Survey. Unpublished manuscript. 

The cone-i n-cone is t yp ical l y shown in figure 38. 

Septa rian concretions a re abu nclant a t this horizon in s ome outcrops, 

l ocal1y givi ng a hummocky r,p) e0,rance to the surface of the li mes tone, and 

in other p lac e s t he horizon may be rep res ented by a discontinuous band of 

concretior-1 s. A t ypical septar ian concreti on fro m this h orizon is shown in 



F . "7, 

1g . -- Cone- in- cone structure from the UJ er surface of the gray 

septarian limestone above the Colchester (No . 2 ) co 1 in a ravine in 

the 0 W. 4 SE . ¾ sec . 34, T. 6 The cone - in- con .tier e 

is 8 - 10 inche s thick . 

Thi!J s TRU C TU lE l.fl:OI 1 
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figure 39. 

F ossi l remains a re abundant in th1 s lime s tone, bu t t h e spe ci es liarginifera 

mouth of a small. ravine al ong ~ Ill inois River valley i n the 1-IW".¾ NE .¾ 
(Geol ogic se c ti on ;;_. Cf ) · 

sec. 2 9, T. 5 N.· , R. 4 E . (Liverpool t wp .) Athi s li me s tone has a much larger 

fauna t han at oth er exposures in the quadrangle Tt±e faun~ he~ inc 1 u d 

a l a r g e number of pelecyp ods a n d gas trop ods . The fo ssil.s c o l le cte d fro n the 

gray s epta rian li niestone a re l i s ted in Append ix A, f?.. · .I . 

This lime 5tone is the mos t widely distributed of t h e li mes tone bands of 

t he Oak Grove marine me mber, and it , b~en recognized in severa l a djacent 
Ji]/ 

a reas. 

✓ Savage, T. ~ . Geology and minera l r e sourc e s of t ~ e Av on a nd Canton ~~ad­
r a ngles. Illino i s St a te Ge ol. Survey, bull. 38 , pp. 2 3d~t . 192i. 

a nd Nebel, H. L. _ . 
v Sava ge, T. E. Geology a n d nlincral re source s of t h e Goo d Rope and La · Harpe 

quadr angl e s. Illino 1s St at e Geol. Survey, Bull. 43 , pp . , e1 ..... l
1 

1 921. 
v Savage, T. E . Geology a nd mine r a l re sources of t h e Vermon t quadrangle. 

Illinois St a te Ge ol. Surve- . Unpublished manuscript. 
✓ Poor, R. s . Geol ogy a nd mine r 8. l re s ources of t h e Ga l l:s burg ~uadr a ngle . 

Illino j_s St e, te Geol. s u rvey . • Unpublish ed manuscri 1>t. 
1 ~anless. H. R. Geology a nd ~ ine r a l resources of t he Alex is quad r a ng l e . 

Illinois 0 t a te Geol . Survey. Bu l l. , pp . , 193 0 • 
.., Workman , L.# E . Personal communication ( Monr::iouth quadr a ng l e ) 
✓ Cox , B. B. P.erso nal com.muni ca t i on (:Liberty qua cLr ang le) 

-e-tween t 11e gray- s-ep tarian lime s tone a nd -ine dar k gray 

brown weatheii·g li rne..sione _ 

The interval between t h e gray sep tarian li mes tone and t - e next prominent 

li me s tone ba nd a bove is normally l foo t 5 inch es to ij feet in t h e Havana quad­

rangle. Immediately above the g ray J i me stone the r e is commonly a ferrug inous 

sh a ly li me stone or ca1 ca reou s shale. Th e shale contai ns well _pre s erved fossils 

which ·weather out in l a rge numbers a l ong the outcrop of t h e bed. Gastro) ods 

-:- the Bellerop 1
. on t ype are especial l y abu n dant a nd chara cteristic. The 

sp ecies col lected from thi s bed a re 1isted in Appe nd i x A, Pt .T 

The shale above this calc~reous shale is da rk gray and sl i ghtly fos sil-



J 

Fi g . Septar ia.n concretion from the , ray septarian li b~s tone 

hori z on about 20 feet c. b ov e the Colche s t er ( No . 2 ) coal a1ong the bluffs of 

Illi no i s Rive r near t he c en ter of the we st l i ne of the NW. ¾- NE . i sec. 
• . --\ If'/ \;i 

29, 11
• 5 N., R. 4 E . ( L1 v e r_pooJ.J . 

I\ 
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if erous, with Marginife ra muricata a s the most abundant sp ecies . 

10 inches thick. 

bout 10 inche s above tje gray s ep tarian li mestone the r e is a widespread 

band of wh ite shells of Ch on e tes tr1esol obus and a fe .v oth er species , which can 

be easily recognized . It has been rep orted from several other quadrangles , 

although it is onJy about 1 i nch thick. 

are listed in Ap pelhddix A, flt .'I / 

The species col l ect ed from t h i ~ oanu 

i rnJ/f I 

Above the Ch onetes mes olobus band is black sof t sllale.>i without ca l care ous 

concreti ons ex c ep t a dis continuous band of brown weathering concr e tionary 

It is crowded vlith t h e flatt ene d i mpressions of Avicul ipecten rec •il?,~t erarius, 

and it contains a few s peci mestg of Ling_ul~ umbonata ~ ~ .. Or biculoidea mis s ouri­

ensis, and one or t wo other f orms. Like the p ersistent li mest ones above and 

below t h is shale is known to extend over 8 or 10 quadrang les on'~ l!Jil=~ in V1Ies t-

ern Illi~o i s, and t hroughout this ~rea t h e bedd i ng surfaces a re crowded Nith 

t h e impressions of Aviculipecten rectilaterarius. 

The brown vvea t heri ng conc ret iohary li mes tone co nta i ns a bunda nt well 

pres erved uncrushed s J:iel l s of ~ elecypods, especially c ·-,rdiomorµha missouri-
and 

ensi s :1-/ qhaenornya ap. The fauna of t his li -,ne s to ne ba nd is almost wholly 

different from the gr ay septarian li me stone below a nd t he da rk gray brown 

, .. veathering li me s tone above, as we l l a s t h e a djacent shales. A sa mple 

· ~ l'l'"e was te s ted and found to be 83.50% so l uble in dilute hydrochl oric 

acid, f and to contai n 11.25% clay, 1.37% sil t and 3.87% sand. The coarser 

insoluble residue co nt ains some pyrite which forms int ernal .casts of many of 

the pelecypod shells. T'ne species collected fro m this pelecypod lime s tone 

band are l isted in Appendix }.,_, f it. •.J.. • 

Da-rk- gray - brown weatheri ng limestone 

The next persistent li mestone band above the gray s e otarian 

a somewha,t t h inn t,r band of da rk blue gray li me s tone, which weathers to a dc rk 
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reddish brown. It is about 1 foot 6 i nches to 2 f eet above tne gray limestone, 

widely distribut ed as i s t he l ower ba nd, a nd is also knovm to occur wes t, 
southwe s t 
and northwes t of t he quanrangle a s fa r as Liberty, Adams County)and Viola, 

I\Kerc er County, ·:ach .60 miles or mor e di stant. A sar~1p1 e of this li me s tone 

which wa s te s ted is 86 . 58.% soluble i n dilu t e hydrochloric acid, and con­

tains 6 .7 5% clay, 4 .05% sil t and 2.62% sand. The coars er i nso l ble re s idue 

consist s principally of aggrega t e s of v ery fi ne da rk gray mic~ceous s ilt, 

abundant small n odules of pyrite, s o e as l a rge a s 0. 2 mm.; a few grains of 

quart z (6.2-0.3 mm . diamet er ) much larger than t he surrounding grai ns, f a ir l y 

well rounded a nd f ro s ted; a number of f ragment s of smlici~ied hol J. ow sp i ne s, 

p ossibly small Productus sp ines ; a nd numer ous sil ici f ied and pyri t i eel shel ls 

and shell fra~e.nts of minut e ga strop ods . The l a r ge r r ounded q_uart z gr a ins 

a re probably wind de p os ited. Figure 40 shows c typi cal exposure of t h is lime@~1 

p anoconvexa a,nd Productus p ora, var . as the most conspicuous fossils. The 

species col l ected f.r:.om tJ1i-a li mes.ton ~cl a r e lis t ed i n Appendix ... ~ Pt,..).... 
Ab.ove this li mest one band there is commonl y a ,_a rk blue gray or black 

shale app roxi mately 2 feet t hi ck, c ont.:::.i ni 1.1,:: t v o or t hree discontinuous bands 

,.. f . . 1· t t· w-1d.. f f · 1 . . 1- 1 or errug1nous 1mes one concre 1 ons , C.:Q-1;J~~ 1~ a-g a ew os s 1 s , J.:) r1nc1va y 

gastropods . The fossils i n t hese concreti ons a r e si mi l a r to t h ose in t~e 

thin li me s tone band j us t above this shale int erva l. }los s il traces a re also 

p r esent in the shale, but not in a bunda nce excep t i n the uppe r mQst 2 or 3 

i nc11e s 
) 

l ected from this shale are 1iBted in Appendix A, A -,J.. ' 

The highest of t h e per sis tent bands of fossiliferous li mes ton e is si t uated 

about 2 f eet above the da r k gray brown weathering . li me~tone. It is brownish 

gr a y in color, and commonly r anges fro L1 2 to 3½ inches, 1- _______ It is 

very fossi l ifer ous, a nd t he fossil remains a re l#itllill$# uncrus:ued, but t he a ctua 
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Fig . • Carbonda le exposure in the ravine north of the oak Grove 

in the SW . 
iJ!r-J SN. ¾ sec . 6, T. 5 \r., R . 3 E . (Lewistown) , s h owing the dark 
-1 

gray br own weather i ng limest one band and ass oci ated calcare ous shal e s 

loca lly waqrnd into a sharp f old., pr-000~'--t..·= ,.,~=·"e~· ~ult o 0 
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shells n. re largely dissolved away or at least partially leached, with 

Jhalky white calcite remaining on the internal pa rt of the s.tlell. Tne 

external and int ernal dasts of pelecypod and gas tropod shells ~res erve 

the minute detail s of sculpture more distinctly than they sire !JFOaer¥cei • 

in any of the other fossiliferous beds in the quadrangle. A sample 

of this li me ~_•tone which was te s ted is 81.35% soluble in · dilute #ffi hydro­

chloric acid, and contains 12.7% clay, 1.8% si l t and 4.15% sand. A 

con s iderable part of the coarser insoluble resi due consist s of shells or 

shell fragments of gastropod shells of the species 

which are silicified. The species collected from thes li me s tone band a re 

listed in appendix A' (];,t ,r:, 

Puri ngton shale me mber 

Above t h e highest li estone band of the Oak Grove member t nere i>ccurs 

a widespread gray soft clay shale, si mila r to the 2 feet of shale i mmediately 

below tn.i s li r~1es·tone band. There a re nu _ .. erous levels of flat t ened oval cai'car­

eous and ferruginous concretions occasionally containing marine fossils simila r 

to thlbse in the li me stone band below in t . e l ower 5 to 10 feet of t 1e shale. 
) 

In the upper part of the shale such concretion levels a re le s s frequent and 

marine fossils have not been discovered.· The 16wer -5 to 10 feet 
~ 

of the shale i-1- a-~ ~r ±-z e Dj7" a rectangular s ystem of joints, while the 

up..) er portion usually lb ows a p olygonal jointing, suggesting a mud crack or 
C 

desicaation pattern. Thi s jointing is well shown in fi g . 41. The sha le 

is exp osed in many places in the northern half of the qu c:1.drangle, but it 

is absent' in the southern half
1 

of h a-r-ea, where the Pleasant vi e-w sandstone 

cuts it out completely. The average thickness of the sbale) wher ~-- it is not 

truncated by the overlying sandston? is 35 to 50 feet. A typical exposure of 

the shale is in a high cut bank on the west side of t h e ravine follov·ed by 

the West Havana branch of the Qhicago, Burlington and iuincy Railroad wnere 

the following sec ti on v;as measured: 



'"!"-d:10• ( l O 3 l I i/ 

Fig . • ibcp osure of Carbondale strata in a small gu}-ly south of eas t-

we st sect i on l i n e road i n the NW. 4 mv. ¾ sec • 1 7 , T. 5 N. , R . 4 E. ( Liver­
-t,vrf · 

pool) , showing the Puringt on gray shale with eharacteri stic polygonal weath­, 
ering. 
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Geologic section 27. ExPosure in cut bank on we s t side of ravine 

in the NE.¾ NE. ¾ sec. 31, T. 6 N., R. 3 E. (Putman twp.) 
Thic kness 

Feet Inches 
Pennsy l vanian system 

Carbo ndale series 
"Liverp ool" formation 

Purington shale me1 ber 
10. Sha le, sandy, gray 
9. Shale, gray, soft, grac ing i nto sl i ghtly sandy 

sha le in upper part 
8. Concretion band, calcareous and ferruginous, 

·discontinuous 
7. Shale, gray , soft 
6j Concretion band, calcareous and ferruginous, 

discontinuous 
5. Shale, gray, soft 
4. Concretion bad, gr ay , calcareous and ferruginous, 

disconthmous 
5. Shale, gray, soft 
2. Concretion band, gray, calcareous 
1. Shale, gray, soft, to base of exposu re 

6 

22 

1 

1 

2 

3 

2½ 
6 

2 
3 

3 
? 
3 

This exposure shows all but the lower 10 to 12 fe e t of this shale and is 

typi cal of Fany exposures. 

Fossil i nvertebrates are pre s ent only sparingly in the concretion layers 

nea r the base of the Puri ngton shale. Fossil plants were not found in this 

shale except i n one exp osure of a rather sandy shale which belongs_nea r the _ 

top of this member or represents a shaly phase of t h e overlying Pleasantview 

sandstone . This plant bea ring sha le is exposed in a cut bank al ong the 

-southeas t side of a large ravine north of Big Cr eek nea r t he sww. cor. SE. t 
SE. ¼ sec. 24, T. 6 1-T., R. 3 E. (Putunan t wp .) The leave s and s tems of ferns 

and oth er plants are abundantly and ex cellently preserved in this shale. ·,-rrr 
The species of plants coll ect e ~ ....._ , __ .,,,.....__le are listed in Appendi x A, -

.)._ l I' 

Because there is no sant\ stone ,a-beve this plant bea ring sha1e and the Spring-

field coal above, and 0 . · plant remains ia ve not been found elsewhere in 
I 

t J.1e Purington shale, ll##IJlf h i s shale seems more likely to belong to the 

r Pleasant v iew than t h e Puring ton member. 

A thick sb.ale occurs above the gray septa rian limestone and the other u 
lLnestone bands in the Avon a nd Canton quadrangles, and t he shale in the 

~ 

\ 
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/ /~,...._------------ ---------------------------
(,) 

Savage, T. E. Geolo~y and mi neral r e sources of the Avon and Canton quad­
rangles. Illinois-$ State Geol. Survey, Bull. 38, p. 2 '- • 1921. 

pits 

been 

from 

of the Puri ngton Paving Brick Co. of ..t!iast Gale spurg,' Knox County, has 
I.,. /I l ~ I ~ 

I 
found to occupy the same position. The name Purington shale was ~roposed 

b~ 
this locality. 

✓ =iJ Poor, R. s. Geology and mineral resources of the Galesburg c1ua c.rangle. 
Illinois State Geol. Survey, Unpublished manu s cript. 

Strati gra_phi c relations of t h e #lfll##i#"l/iflifi/HIJI "Liverpool 11 

forma tion. 

The strata of this formation rest unc onformably on the strata of ,the fl 

Greenbush forrnat 1on !• although in the Havana quadrangle the unconformity is 

not important. A str-::1,tigraphic break within the forrration is suggested by 

the variation in thickness of the Francis Cre ek sha le from 45 feet s outh of 

Cuba to a fe a ther edge near St. David. This variation in thickness may be 

the result of erosion or nb ndeposition, alth ough the l a tter appea r s the more 

proba ble. Figs. 42 and 43A IHIJ/lrll:J/J-11# show t h e relations in an east-we s t ·se~tion 

across the •uadr · ngle . The higher ~ne rnbers of t h e formation are truncated by 

the Plea santview sandstone )t h e basal memb e r of t he Summurn f ormati on, in many 

pa rts of tl1e qua drangl e . This unconf ormity · is discus s ed r,iore fully i n connec­

tion vd th the lit Surnmum form-.. ti on. 

Pa1eontology and correlation. 

The li s ts of fossi l p l an t s and invertebrates collected from the "Liverpool 
,-it~ ().N f) \ 

f t . . . 1 d ' A~m Th JJ. 11 :.N- " .J.!.. .JJ.:i:1#./1,. Oak G . - e ' er orma · 1 on are g1 ven 111 "l.ppen 1x 1 e -,,ff.11=fltMrN' 'Rt . rove marine m mo · 

is rnctrked by the extreme abundance of Ch onetes nesolobus and 1/Iarginifera 

muricata. A si milar zone is recogni z ed in t he Pennsylvanian in many other 

pa rts of t h e count,-y. It has been correlated vri th t n e lowe r pa rt of the 

Allegheny for ma ti on of Ohio, and is approxi mately equivalent to the Putnam 

Hill li mestone, a yridespread li me s tone with si milar f a una. Comparison with 
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fossil lists fro m Missouri incn c a te s t hat t :ne calca reous beds a re probably 

e qu ivalent to t h ose over eitle r the Bevier or Mulky coal bed s in the upper 

part of t h e Cheroke:e s hale. In Texas the Ch onet e s me solobus zon e is situated 

in the Mine ra l Wells f orm. ,ti on. The fossi 1 plants collected from t .tlis se­

quence indicate 

1¥/I.#f!Summum f orma ti on 

The Surnmum formation is so named because t De stra t a con~ osi ng it are 

well exposed in a r ( ... vine northea s t of the village of Surnmum in sec.34, T. 

4 N., R. 2 E . (Plea Fant t wp.) and s ,: · • 3, T. 3 N., R. 2 E . (Woodland twp.) 

This exp osure is about one mi l e we s t of t h e F..avana 4uadrang le. At the 

type exposure the for rnati on con s ist s of a basal s and s tone, sandy -s hale, 

fresh water li mes ton e, underclay, coal, and dark shale containing l a r ge 

l#/1/lr##/IJ.# concr eii ons with a fe 1J · marine f os s ils . 
),/__,1✓,_,_ _) 

A t--h type :1-oea-: · ty -and _,.., 

s ome ot~er p l aces there is an unconforrnity below· t he coal which may cut 

out the i n tervening beds and r ~s t on the basa l sandstone . 
-t),c4 ..> 'o/Jl\,l~I J ) 

respondi Bg G all of t-1-te above me-ntt-on~d s--t .ta are ex1)osed in the Havana 

quadrangle. This formation is widely distributed in all pa rts of the 

q11adrailgle, but through mo s t of the southe rn half, all of the strata younger 

than the basal sandstone~ "'- --c..-.-mati--on have b e en r er:10ved by post-Penn-

sylvanian erosion. 

Pl ea santview sandstone and sandy shale. 

The basa l me mber of t h e Su mmum formation is a thin bedded fine g rained 

mi caceous shaly sandstone alternating with bed..., or l e ns s haped mo., sses of 

more thoroughly cemented mas sive sands tone. It h "b•t ex 1 1· - s great lateral 
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variation in litho1ogic character and thickne ···s. In t h e vicinity of Cu ba it 

.. s r~presented by 5 to 10 feet of tr;.in bedded sandy shale with one to two 

feet of soft thin bedded , micaceous sand.stone. I t is there not sliarply separ :: tec 

fro m t h e underlyi ng Purington s hale, wliich g rades up i n to this more sandy 

material. In t h e southernit part of the ¼uadrangle it a t tai n s a t.r1ic ness of 

60 to 80 feet, and consists of thin bedd ed soft sandstone wi th a fe = hard and 

massive lay ers. Its typica l ap_pearance in this area is shown in fig. 44. 

l#####l###il##l####il###ffi#llii### 
This sandstone is na med the Pleas antview because it is excellently exposed 

in Mill Creek nortli of the village of Pl ea santvierv , Schuyler Gounty, in the 
. ]Q./ 

Bea r ds town qua drangle. 

Searight, W. Geology a nd mineral resources of the Beardstown quadrangle . 
Illinois St 8 .. t e Geol. Survey, Unpublished manuscript . 

T11e c_ol or of t he Pl easantvie i ,_; a ndst one re. nges _ fro11 buff and yellowish #:/J 

brown to gray and l ocally n ear ly black . Carbonaceous rnaterial i s more abund­

a ntly distributed t irough t he t h inner layers of this sandstone tnan in a..p.y of 

the other sandst one s exp osed in this quadrangle. Th e lower two or 'three feet 

are @sp ee · ally; marke d by t h e concentration of _plant debris . Sten i lif)ressi ons 

of Cordaites, Lepidodendron, Sigillaria and Calami Les make up the great e r )art 

of t his zone in s ome loca l i ties. Thin str eaks of c oaly material resulting from 

the carbonizati on of log s of driftwood are als o 

The lower -s t p ortion is ~lso locally cong lome ratic, wi th pebbles to two or 

three inches diameter . These pebbles corri .. rnonly co ns ist of gray calca.re ous 

concretions without mari ne fossils rese mbli ng the concretion s in the Puri ng-­

ton s ·1a le. One fragment of dark gray brown weat h ering fossilif er ous li me s tone 

fro m the Oa k Grove member wa s f ound at the outcro.1,J of this· s a nd s ton e south of · 

'1poon River, apgarently a pebble which had w ::a t h ered out of it. No pebbl e s of 

qua rt z , ch ert, or igneous or me tamorphic rock s wer e obs e rved in the ~andstone , 

and no p ebbl es were obse rved higher than two or t h ree feet a~6ve its ~ase. 
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F1g. Ca rbo nda le ex1JuQun~ .tH 1.,1H; Wt:;;0 1., uan.K of a ravine s outh o 
tylf · 

Creek in the NW. ¾ sw. -J;- se c. 66, 11
• 4 3 ., R . 2 E . (Pl e ·-:i, s a nt), s..t10w1ng the -

1 

-##IJ###/1 a lternation of thin s haly beds ~ind lenticula r mc:1, ssive oeds char-

acteristic of the Pleasantview s a ndstone. 
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Cross bedding is very c haracteristic of t 11is me rn.ber, a nd tue inclination of 

-~e fores et beds locally rea ches 15- 200 . The direction of incliThiti on of the 

foreset b eds is variable, alth ough within a si ngle r a vine most of t h e beds 

may exhibit a p )roxi rna. tely t h e s a me di rec ti on of inclina ti on. Th e thin bedded 

micaceous beds show cros s be dding more commonly tha n t h e more rr.as G1ve l ayers. 

Ripp l e mark s ~-4re also commonly develop ed on certain surfa ces, es1)e cially of 

the more ma ssive layers. F1ig. 45 illustra tes a ripple r,-arked surface of this 

sandstone . The up ~er p ortion of the sandstone c ·a~cte r i ·· con tai n s 

large concretionary masses of s a ndstone consi s ting of t h e same t y_pe of elastic 
J 

ma terial J.C. a s the rest of the sandstone thoroughlv ceme nted with a calca 1·eous 1P ) ., 

cement . Tr.e · bedd ing p l anes pass fro I1 the sandstone i n to t h e concreti ons 

instead of bendi ng a round them. In several places these concretions are 

4 or 5 feet thic t ffi and 10 to 18 feet i n diameter . Fig . 46 illustra tes l a rge 

concretions of t his type . 

ExamL1a ti o 1 of the sand st on e und e r t h e bi nocul 2, r microsco pe showw tho., t 

it consi s ts of sce. t t er ed J 2 rger grai n s of-/i. qua rtz, which f/:ffi##JU/I.# not unco mmo~1ly 

show crystal faces, set in a matrix of fi n e mat er ial whi ch g ives the a p ·Je a rance 

of poor sorting. \!Iuscovite is abunda nt a nd is princi _p ally co ncentra ted along 

bedding panes. Feldspa r grains ar e fou nd, but many of t 11ese cire cl ouded by 

weathering , and in /Jffi no s- eci rnen examined are they abundant enough to 

consider the rock an ar k os e. In so :'.e s p eci mens li moni te sp ec k s are a bundantl 

distributed through the andstone. All of _ es are ca lca reous, but 

ther e is gr~at va riation i n the calcar eous content. ]~ chanical analysis of 

1 samples s h owed great divergence i_n t 1e percent gages of fi n e sand , very fine 

sand, and clay. The average of the ten analy ses shows 3;; fi ne sand, 46%, very 

fine sand, 2?'}b si l t and. 2 4% clay. This #tr is sir1ilar to only one of the ten 

analyses. F ive sar ~les should be classed as very fine sandstones and five as 

.5iltstones or sandy shales. In most respects the 

clo s ely resemble those fr01E the Guba sand s tone of the Brereton formation, but 

carbonaceous matter is more abundant 
in t lle Pleasantview. Heavy minerals ate 
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, 
' 

Fi\ Detached f ragment of a 11Rssi ve of the 

, 
Plea s a ntview sand s i:.one 

along ea s t banK 01 v-u.J.J.es 1 n ·t,ne s~ . ¾ NV/ . t sec. 1~, T. 6 N., H. f 4 E. 
f"-'P 

( Buckheart) , showing a r i p p le marked surface of t l ii s s a ndstone. 
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Fig. Carbondale ex1JOsure in the nor th \i~c..11 of a ravine Big 
\ II\, t'-' 

Creek in the NW.¾ SE . ¾ sec. 19, T. 5 N., R. 3 E . {Lewistown), showing 
l /\ 

lare;e calcareous co ncretions in the upper pa.rt of the Pleasantvi e-w 

sandstone . 
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present in all sanp l es, but do not constitute rn.ore than 17; of the grai ns in 

.Jst sa.mpi.e:}3. Zircon and. tourmaline a.re the mos t abundant heavy nline:rals in 

Str~tigraphic r e l a tions 

The basal surface of this sandstone is one of marked i rregul&,ri ty, with 

a total -reli ef of 70-80 feet. The sandstone normally res t s on the soft 0 ray 

shale of the Puri ngton eha:i:;a member :, with no evi <.ence of a break. The silt 

content of the shale increases upward, it becomes more micaceous, a nd about 

5 feet a bove t h e normal gray clay shale is found a fine grained sandstone, 

representi ng this member. Elsewhere the upper beds of the Puringt on shale are 

absent and t he break is sharp, a nassive sandstone bed res Jing direct ly on the 

clay shale of the Purington member. fl.f1 From t h is pos ition t he basal surface 

of the Pl easantview sandstone truncates the va rious li mes tone be ds c~ nd carbone../#J 

aceous sha l es l!J/###J##.##'/lr##l##.I/I.#ll##IJ:Jl##Jl.lliH/I.11. of t he Oak Grove me rcber, and the 

tI:Pper part of the Francis Creek shale. In many exp osures in the s outhern half 

of the quadrangle the ] rancis Creek sha le is entirely absent and the sa ndston 

rests directly on t he Co1che s ter ( lfo . 2) coal (Ji ig. 29). Elsewhere the sand­

stone is reported to truncate this coal and to rest on l)ottsviJ.le stra ta, but in 

the Havana quadrangle no exposure s were found where the coal was absent. In-

forr..r1c~tion regardi ng this irregula r surface is available from outcro1J s and 

dri 11 records at 423 places qui t e uniformly distributed t h roughout t he 1-f..avana 

quadrangle. Exa mination of these records shows t hat in 208 places t h e Pl eas­

antview sandstone rests on the Purington shale eithe r i n ap1Jarent conformity on 

t h e up pe r layers or in a pparent unconformity on t h e middl e a nd lower l ayers, 

and i n 215 places it rests on strata older than t h e Purington shale. The data 

regardi ng this surface are plotted gra phical l y on fig. 67. This fi gure shows j 

·,-ia t the basal surface of t his uandstone member is comparatively level on the 

Puri ngt on shale in the northeast ern pa rt of the quadrangle west to a l ine run-
. ) 

ning fDom one quarter mile west of the Blacksby school nea r the north border to 
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. • . . . • . . . . . . . . • . . . .. '" 1 . .. . . - .. . ' . . . . . . .. . . . .. ... . 

~--•.-:::~·.·-·.·.•~ ·.-.·:._•_-.::.-:::xa-~.•- · I 

___ .., __ ... ____ -·---- - --- · -· 

i g . · t..\\ . Aap showi ng dist ri butio 1 of upla s (plain ) and valle s or lov1-ands 
, ~~tted) eroded befo re the d e p osi t i on of t he Pl~asantview sandstone • i nac a t es 
( 0sur es s h ov7i ng the m.a rgi ns of valley ar eas a nd e ·· .. i)osu res rhere the ap .,_.J ro ... i ­
mate thickne ss of strata between the Colche ster ( No . 2 ) coa l and t:i:ie Pleasant -
v i .w sandstone ca n be mea sure t . ~ #1Mf.J~rJ r=iit-ftiJ dot i ndica tes a dri 11 r ecord s wwi ng 
t he thick ness of stra ta betwe e n t h e Colcheste r coal an~ tl1e Pleasantvi ~w ·andst on e , 
_he b ou nd;:t ry i s not projecte d ac r oss · e I l l i n oi s River vall ey, as Carb onda l e s tra i 
have been removed from th t ~. 

a a rea 0y ~os t - ? ennsylvan i an er osion • 
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the rt. Pleasant school nea r the bluffs of J#J.# Illinois River. Simila r rela­

tion s exist i n the northwe s tern portion of the qua drangle ea s t to a.bout one 

half mi l e ea s t of Cub[ and L~wis tovm
1

and south to the southern edge of -

Lewistown and a wi ndi ng border extendi ng ·north and west to the marg1n of the 

quadrangle in sec. 11, T. 5 N., R. 2 E. (Bernadotte t wp .). The basal s ur f ace · 

rest s on strata older than the Purington s iale south of this line in the entire 

south ern half of the quadrangle, and in a belt a Jproxi mc=;, tely 2½ miles wide 

trending a bout north-northwe tt · to south-southeast between t ~e tvo ar eas mentione 

above. The boundaries between t Jlese areas are in several exp osure s sharply 

defined by steep l.y !inclined ba sal surfa ces. F i g . 48 illustrates such an exposu~ 

in the NE . ¾ NE . ¾ sec. 34, T. 6 N., R. 3 E . (Putman t vvp .), where a soft tlun 

bedded phase of the Pl easantvier sandsto n trunca tes t h e middle part of the 

Francis Creek shale member with its basal s u r fa ce sl oping a bout 200 toward the 

ea s t. s similar steep slopes a re observed on both si des of the 2t mile belt 

in the northern part of the quadrangle it s eems to represen t a s tream valley 

cut i nto the lower Carbondale strata before the beginning of t he · de2osition of 

t h e Pleasantviey, sand s t one. A continua ti on of t h is valley northward lias beeri 

traced t ~ro-th irds of the way across t h e Canton quadrangle. The s andstone 

in t _his area may then be a channel phase. Mechanical analyse s 

made,) were too few to show the difference i n texture between the sa -1dstone in 

this belt and i n t he adjacent belts, but field exa mi na ti on shows that 

sandstone of coarser tex t u re is more c or:i,.m on ly in areas of the channel type. 

Fig . 49 shows t h e Pleasantview sandstone resting directly on the gray septarian 

li me s tone of the Oak Grove member along one of t he valley margins in the 

NE. ¾ SW. t s e c • 20 , T. 5 N. , R. 4 E • ( Liver po o l t wp • ) • 
~ 'vi. .I , 

In t h e southern p ortion of: t h e quadrangle the sandstone 1-:a,ngtrn from #IJ# 

l##i.#:/M#lff 15 feet above the Colchest e r coal to direc tJAlS~ contact wi th it. 

In a fe w exp osure s one or two i nches of t h e top of t h e coal seems to be trun­

cated by t h e sa nds tone, and i n one exp osure a small° ma ss of t h e sandstone 
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ig . • H1xposure along the soutn banl: of a ravine in ¾ IB . i 

11).[. w'FP ~\'· s e c. 34, T . 6 H. R. 3 B . (Putman) showing the unconformable c ontact 
/'I, 

0 1 #tft.# shaly sandstone belongfl ; t1Le Pleasantview sancistone rne1i.ber 

on horiz ontally bedded Franc1 s Creek shale at the we stern i. ja rgi n of a 

ch nnel eroded before t~e de9osition of ttLe Pleasantview s~ndstone . 



F i g . Exposure of Ca rbonda l e stra ta along the s outh bank of a 
-t r-

in the 11E . :l.- SW . { sec. 20, T. 5 :N., R. 4 E . (Liverp o ol), sh owing the 
A 

Pl ea sant v i ew s a n ds tone me mber r es t ing unco nform.Ei. b ly on the g r ay s ep t c;Lr ian 

li me s to ne band about two feet ab ove the to~ of the Fra ncis Creek shale , 

whi ch is seen in the lovver _pa rt of the p icture. Thh 3 ex_posure i s situa ted 

a lonE; the ea c tern border of the "va l le;y" of p r e - Pl c.·:a s antview e rosion 

tren ding south- southea st acros s the n orthern p ~rt of the qu~drangl e . 

Eastward f r om this ex1) osure 30- 35 f eet of Purington shale overlie t h e 

septarian 1 i rne st one band below the Pl eas1:.n t v i ew sandstone . 
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extends diagonally dow~ i nto the top be nch of t h e c oal about si:x inches. 

(F ig. 50 ). In certain min e s in the Col c.u.e s t e r (No. 2) coal in this _p ortion 

of t he quadrangle t l1e sandstone is said to re s t uniformly on the coal for 

distances of 100 to 200 feet, without truncat i ng it~ a nd t hen risej two 

to five feet above the coal f or a si nri l a r distanc e , the int erval being 

occup ied by the gray Francis Ereek shale. Both of the se r e l 2 tions are pre ­

valent in all _pa rts of the southern half of the quadrangle. 

In s or;:e localitj"es within t h e pre - Pleasantview "channel " i n the northern 

part of the quadr a ngle the i nterval between t 11e Spri ngfield ( No. 5) coal and 

the Colch e s t er ( No. 2) coal or t he gra septa.rian li me s tone of the Oak J-rove 
I - - ~ --r= J.;,,,A. / '...,_ 

e unusually small ,,becau se a portion of the channel was 

only partly fill 0d by the Plea santview sandstone, or because a6me of the 
• 

sandstone wa s eroded later. Such ex_posu re s are situa ted al one tne r a vine 
,.., ,if o 'TE/0 

in the cv_ • i· sec. -2v, T. 5 N., R. 4 E . (Liverpoo l ~nd the NW . - sec. 20 of 
'1 

t h e sa r1e town.st · , a nd in two S''..all ravines a1 cng t h e bluff of Il l inois .Ri ver 

in t h e :NW . J,. NE . ¾ s ec. 29 , T. 5 N., R. 4 E . (Liverp ool t wp .) a1:>ou t _l ¾ _miles 
I 

vu 
s outheast of the · _ e ex'Josure. In one exposure Lere t 1 e i nterval be tween 

the gray septarian li rr.:e ,.., tone 
)(-e,;<,+ ' 1/. 

(Nof. 5) coal or t h e coal of 
/\ 

,and a coal vvhich is eithe r the Sprinr;field 

the S1um:m.L f orma ± · n is only 17 f eet. · 
r/"' , 'I . 0 

sane s ec ti on (sec. ~,.o) , arther ea st t h e exp os ed i nte rva l be t ·· een t He Col·-

chester ( 3o. 2) coal a nd the gray septarian li me s ton is 27 feet, n12,,king a 

total i nterval between the t wo coals of not more than 45 feet. In the vicinit 

of St. David this int erval is 96 feet and in · t --he 

120 to 125 feet. In an exposure on the north side of the ravine a bout 400 

ya_rds south of the :r::rw . cor. sec. 20, the upp er m.-irface of the Pleasantview 

sands tone is i ncli ned 20.0 or m -re towa rd t h e west _, ~ bove a clay approxi­

mately 2 feet thick , a coai bed 3 feet 2 inches t h ick sl op es toward t h e we s t 

with an inclinati on si rr.ila r to ck .. t' of the upper surfaoe of the })leasantview 

sandstone. Fig . 51 shows a ge#nerali zed section of this ex~osure. TI1e upper 



Fi g . (; • Exp osure of Carbondale s t r ata in the s ou th ba nk of 
(11.l 

f ork of a ravine in the 1-rv- • l NW. l sec. 12 , T. 4 .N. ' R. 2 E • ( Pl easant} , 4 ,r 
11._ 

s h owing the Pl easa n t v iew sandst one 1· est i ng 1 i re ctly on the Col cheste r 

( No. 2) coal, with a ma ss of sands t one , p re s u mabl y b e longi ng t o the 

})l ea san t vi ew , _proje c ti ng obli c~uely d own · 5,"'-- d j,nto the upp .r port ion of 

t he c oa l . Th e mode of deposi t ion of t h is mass of sand. st one i s not ent ire ly 

cl ea r . 
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Purin9ton sha.\e. _ _.;._ __ 

Fi~. ~ I . G~nei-~liz.d cross sedio,, cf the no~th side of the l~r0~ easl. f lovf1t1, rc.tvine in the 

N _ E._.l'I.\_ s _g_c.. 
wt""' r', -

Q hd the N w y~ Se v 2Cl), T 5 N.,, R. Lf E. ( Liverroo~) a i.. the j uhci j 611 wii.h ihe I <I r1 e 

\1 or t h t r i b u 1 u r y n e a r t ~ e .s e. ct ·1 o t1 \ i 11 e , S how; n f1 t he ea s i e r n m ~ r . q i n of ~ c h ~ n n <-I 

erod eel be{oYe the d e ~ o ~· 1 t i o ~ o f t he P )e a ..s c.\ n 1 ·{, e w s ~ rid ~ L O't> e 
( .' - ) 

o. 11 ~ t YV o (. oa I b~c!s, ~ 0.?~ i b I y ~ 
t\"~ '\ t''f; c,,, 

~ whi'-h 
' 

di ;:;,p;, f '• 

seem to 

Plea~c.o,-l"ievV S""nJ.stone. 

~ L.. 1) . ... 

o c.c I.( I? y a 11 e ros i o t1 a. I de pr e ~~ i o,, 
. 

or channel i \1 the t or-, o t t J, e 

Vediu~\ ~cede appro.nrn"ie1y linlh-:: ZOfeei . 
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surface of t he Pl easantvi ew sandstone h ere is light yellowish gr ay , and fin e 

grai ·ned and cont ains the i mp ressi ons of f erns and otr.ie r coal measure s plants 

in c onsi derable abunda nc e. The sa me ~lant b ea ri ng layer of the top of the 

Plea santview is exp os ed on the opposite side of this ravine a bout 100 yards 

southea f: t of this ex.Josure . The followin6 section wa s measured in a short 

gully on the south side of this ravine ~bout 300 yards ea st of the west 

li ne of s ec. 20: 

Geologic section 28. Exposure in a short gu~ly on the south side of 

a rav ine in the SW. ¾ NW . ~:- sec. 20, T. 5 J., R. 4 E . (Liverpool twp.) 

Thickness 
Fe et I n~hes 

Pennsylvanian system 
Carbon da le series 

Suro.mum form.a ti on 
14. Coal blossom, only t l. e l owe r pa rt ex~)Osed. bel ow g la-

cial drift 1 6 
13. Concretion band, c l ay ironstone 2 -3 
12. Shale , blue gray , fi ne ly laminated, wea thering brown-

ish on bedding surfaces 4 
Pleasantview member 

11. Sandstone, blue gray , massive , micaceous, somev·l11at 
cross bedded, mottled with iron stai n~, with an 
uneven lower sur face 3 

10. Shale, dark blue hard, finely laminated,contain1ng 
Cordaites, weathering to dark chocolate brown 10 

"Liverp ool" for ma tion 
Oak Grove me mber 

UNCO q]:i"' OR1fl TY 

9. Lime s to ne , dark gray, fossi life-ro us, wi t h Ambocoelia 
plano~onvexa as rr1ost char2.cteri stic f ossil, wea t h er.:. 
ing brown, seen in float on cu t bank on s ou t h bank of 
main ravine , ap1Jarent1y :1bsent in s mall gully 

8 . Shale, dark e raJ·-, fossiJ.i fe rous, with Chonete B ~~_s"o ­
l obus, \fEtrgi n if era muri cai!;a, etc., n os tly covere d 
by slump 1 10 

7. Limestone, gray, fossiliferous, l ucally s eptari an 5 
6. Sri.ale, gray, we a thering brownish 2 
5 . Congl omerat e, carbonaceous, hard, ·weathering brown-

ish 5 
4. hale , sandy, calcareou s and rr..icaceous, nass ive, form­

ing a ledge, fossiliferous, surf ~ce covered 1ith 
irregula r branchi ng t ubules rese ,bli n wo r m trails, 
with :Marginifera_, Chonetes , etc. 1 3 

3. Sandstone , shaly , ,nd micaceo rn , blue gray 2 6 
2 . Concretions , ca l c~_,, reous, large , f la ttened# oval 1 6 

Francis Creek me mber 
1. Shale , blue gray , soft, ex_p osed to water level 3 6 



(122) 

In the above expo sure t he li mes tone 1bands of t he "Liverlf} ool" formation 

:1re well exposed , the Pu r i ngton shale is a bsent, and t ~1e PJe a santvi ew 

sandstone is rep r es ented by a maximum of 13 feet, only ;:=-1, bou t on -. third the 
I 

a v e rag e thickne s s of the Pur i ngton sl ale . The coal a t the t op is p robably 

the coa l of the Su mmurn for ma ti on , described below. 

The ex_osure al ong t h e b1uff of Il linoi s Rive r is si t u a ted in t wo s r.aa ll 

eulTies back of a far m 110us e a bout 300 y c, rds s outh of L e no rth l ine of sec. 

29, T. 5 1,J., R. 4 ..t!.i . (Liverpool twp .). The f oil owi ng sec ti on was mea sured in 

Ge ologic section 29 . Ex os ure in s nall gully a long bluff of Illinois 

iver i n ... 'v. ·¼ NE . + sec. 29, rr. 5 1'- ., • 4 :;_~. (Liverpo Jl t wp.) 

Pleistocene a nd r ecent sy stems 
6. Gl acial dri f t and reg ol i th 

Pennsylvanian s J stem 
Carbondale series 

#U###l##l##l##:/foil,###ffi 
Suxmnum or St. David for nation 

5. Coal blossom, badly we a t hered, directly below dri f t 
4 . Underclay 

Surnmum formation 
Pleasantvi ew me mber 

3 . Sandstone~ ~r~y 1 ,~hjnly bedded , wea t_ering buf f 
"Liverp oo l " f orrna ~5.1'dfi111 01 :mi ·ty 

· Oa k G:rove me mbe r 
2. Li mes tone, gray, wi t:1 many large s eptarian con­

cretions (see f i ~ . 38 ), v ery fossi i f e r ous, 
wi t h large fauna of brachi 01.J ods , ~elecy. uds a nd g a s -
tropods ( see Appendix A -t .J:}. · 

Francis Creek , e mber ' · 
1. Shale, /M/1#/##slightly sandy , gray, wea t herin6 buff 

Thickhess 
F ee t Inc.hes 

Not studied 

4 '" 10 

3 6 

1 6 

3 

Tracing t h e coal bed (no. 5 a bove) up i nto thi s small gul l y it ap_pears to 

thin shar!)ly toward t h e _ we s t . a:-tt-d I n an outcro1J 50 fe e t di s tant fr om that de­

scribed 4 inch es of coal are seen b e tween beds of sa ndstone, ap pa re ntly 

repres enti 1g t hi s bed. In a s rrall gully on t he s outh side of the l a rge ravine 

about 200 yards north of this ex p osure a coal bed t t ree or f our feet t ll1 ck is 

expo sed at t he sa me level, but in t he nex t ravine to the south of that 

de s cribed above the li me s tone (no. 2 ) t h e Pleasant view s andsto ne is a bout 

29 feet thick, well xposed , and co ntai n s no coal bed. In a r a vine about 
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one quaitrter of a mi -. e south of the one described t h e Plea 3•:,ntview sands tone 

is 2 feet a bove the Cole 1est er (no. 2) coal a nd s e1a. r a t ed from it only by the 

Francis Cre ek sha l e . F i g . 53 shows a generali ze d nor th- s outh section across 

the s e f our otitcrops. The outcro 0s sh owing the thick coal are s i tu~t ed al ong 

t he eastern ma rgi n of t he 9 r e-Pl easantview "valley" in the ;eortb e rn :@2. Pi& ef 

t ~F ~ l e which has been me ntion .d a bove. The coal beds may repres ent 

loca l accumula tions in bay ous alon~ t he 111:~ rgi ns of t h is va lley i n an aband oned 

channel. fffi 
L-4 

In severa l exp osur e s -b~f thi n b edde d shaly sand s tone 1Jhich ~ con-
....-v sidered a part of t he Pleas ;=i.ntvi ew u e sharply trunca t ed by mor e mass i ve 

/ 
layers which a re not paral l el with t h e be ds below. Th es e conta cts r~semble 

unconf ormitie s and may rep re s en t the scouri n0 by a stream of l ea santvi ew time 

of depos i t s f orL1ed ea r li er by t h e same s t rea m. ou ch channel ing is chara cte r -

, ist i c of mea nder ing streams. i g . 52 sh ows such a con t a ct i n a r a vi ne ~est of 
I 

Slug Ru n i n t n.e SE . -,t'" N, . ·¼ sec. 27, T. 6 N., R. 3 ~. (Put man t wp .) 

The cont a ct betw:::,en t _te Pl easantvi ew sands t one and older s t r a t a is 

di s ti nct in most par t s of t he s outhe rn ~aif of the qua dr angle, wl ere it 

r e sts on t 1 e Francis Cr eek sha le, or t he Colches t er ( _Jo. 2) coal" ~ n 

one exp osure, on t he sou t 1 s ide of Tur key Bra nch, i n t he SW. ¾ SE . ¾ sec. 

31, T. 4 N. , R . 3 E . { Isabel t wp .) there i s a n a p .t)arenf int er beddi 116 of 

clay shale with sands tone a n d t h e lower li nli t of the P 2 a ~antv i ew ruember 

i s not entirely cl ear. 

54 a nd fi 5 ). 

Th e fol1 owing s ec ti on Wc, S measured he re: ( F i g s. 

f f{i 
Geol ogic section 30. Exp osure on t he south si de of Turkey Branch in the 

Sm 1 S141 . J ~». 4 .J..:.I ::::: sec. 31, T. 4 N., R. 3 E. (I sabel t wp.) 

Pnnnsylvan1an syst em 
Ca rbonda le series 

Summum f o;r ma ti on 
Pl easantview member 

8 . Sands tone, gray, micaceou s , l argely massive, with a 
few thi n bedded laye r s, cong l omerO, tic i n oasal 6 

Th ickness 
Feet_ Inch es 

inches, with hard iron saturated nodules and thin 
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Fig . .1.!iX ... o bu re of Cnrbonnc. le str;-,, t a mear the junction of t 

brcLnc.nes of a ravine west of Slug Run c,nd imrnediatel southeast of the 

margin of the stri ) mined a rea in tne SE . ::;- WJ . · .. ; se c . ~? , T . 6 n. , ~- 3 -12; . 

t wp. 
( u t rn.an )#, 

/\ 
showi ng an aneular c ontact r esembl ing an u nconfor mity b e tween 

a 
ma sive b eds of the Pl ,asantvj_ ew sandstone andt{nin b edde d shaly p.J:iase of 

this sandst one . 11e ma ssive sandstone is J}r oba 1ly t le fi l ling of a c nanne l 

exc Rv ~te d in a l l uvial sediment s forLud earl i er in Pleas~ntvi ew t i 1ne . 
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Fig . 
,- ( \ 

~x~osure of ~1ottsville and Carbondale strata along 

bank of Turkey Branch in the sw. t SE.¾ sec. 31, l . 4 1J., R• 3 E. 
--b..,Jo. 

(Isabel) .., 

·illustrating an abnormal al terna ti on of shale and sandstone beds imrnedia tely 

above the Colchester (No. 2) coal. The 1### typical Pleasantview sandstone 

occu~ies the upper fourth of t1J.e _picture and bel~w it in succession are a 

tne PleasantviewJ 

a lenticular mass of clay shale, another bed of sandstone resembling the 

Pleasantview, which forms a _prominent lic::iht bu,nd just above t.ae center of tl e 

l)icture , a gray clay shale, which is iHouably t11e F.Lancis cr·eek, t.{le Colc1.eotl;.1 

(no. 2) coHl, here 2· feet 10 inches t1dck, and its unu.erclay, t11e .tng11est 

11ottsville stratum. A pseudola.minati on characteristic of ti# 'fhlflffeir"ii-!111 the 

top of the .und.erclay is seen j st below U1e coal. Ti1e re la.ti ons bet veen t.11e 

beds figured is shown in diagram in fig, 
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~ Sha\e 

-co~I 

Fig . Diagram illl .. strating the abnormal alternation of s.tiale L.,llO. Sc. .. n -

stone above the Colchester ( no . 2) coal il1ustrc:Lted b .._Jl10to 6 ra_;_).t1 in fit . 
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coal semmlets representing carboniaed logs; im­
presiions of stems of Llordaites, etc. abundant, J 
lower surface uneven 

7. Shale, e;ray, soft, clay 
6. Sandstone, gray, massively and thinly bedded, with 

coal seamlets 1/3 inch thick 
5 . Shale, gray, soft 

10 
1-2 

3-6 
0-7 

4. Sandstone, gray, massive, except upper 4 inches, which 
is conglomeratic; co~tains thin coal seams 

Unconformity ('t) 
2-36 

"Liverpool" formation 
Francis Creek member 

3. Shale, gray, soft, in medium to thick beds 
Colchester member 

2. Coal 
Pottsv##le series 

1. Underclay, light gray , not distinctly bedded, with 
a darker gray~ zone showine; pseudolamination 
in the upper 4 inches 

2 

4 

19-:a9 

10 

In this exposure no. 8 is typical Pleasantview sa,ndotone, and no. 3 is typ­

ical 1rancis Creek shale, but t ... 1e reference of beds 4-7 to the Pleasantview 

sandstone member may be erroneous. 
Paleontology and correlation 

The remains of carbonized logs or stem irn_pressi ons E ... re char&cteri st1c 

of the Pleasantview sandstone, especial l y in the lower two or tDree feet, 

a:1d in its channel phases. l,ocally fine silts of the UJ?iJer part of the 

Pleasantview member contain well preserved leaf and stem impressions. 

S9ecies collected from oilts cr·b ding ologic section 

at the top of the· Pleasantview in the NV . ¾ NW . ¾ sec. 20, 'r . 5 N., R. 4 E. 
p.; , fr ◄ 

(Liverpool#i twp.) are listed in Appendix 1 The fmssil plants listed 

as occurri~g in a rnicaceous p~ase of the Purington shale in sec. 24, T. 

6 N. _ R. 3 E . (Putman twp.) may represent a very shaly bacJrwater phase of 

the Pleasantview mer.'lber , as no sandstone is exposed between t11.e Puri11gton 

shale and the .:)pringfield (No. 5) coal at this locality. 

Fossil invertebrate remai~s were not found in the Pleasantview sand­

stone except in a few pebbles in the basal one or two feet. These fossils 

from concretions in the lower part of 

t!1e Purington shale and the limestone bands below it. 
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The Pleasantview sandstone in the Havana quadrangle is correlated 

with the typical exposure of this sandstone, because they are similar 

in lithologic character and stratigra~hic position . This sandstone is 

exposed in several adjacent areas and the name Sumnmm sandstone has 

been proposed from the exposures in the ravine here considered the type 

It, 

.:JJJ 
of the Sumrrum formation. This sandstone has been previously correlated 

Savage, T. E. Geology anid mineral resources of the Vermont quad1·angle. 
Illinois State Geol. Survey. Unpublished manuscript. 

with the Vergennes sandstone of Jackson County, in southern 

here is some doubt regarding the ae;e equivalence of these sandstones , which 

have not yet been traced through some parts of the intervening area , so it 

✓ ----;v 
Savage, T. E. Significant breaks and overlaps in the Pennsylvanian of 

Illino:m. Amer. Jour. Sci. $#i# Vol. 14, pp. 312-313, 1927. 

seems best to use this name based on a western Illinois locality until its 

equivalence with the Vergennes can be more definitely proved. It is also 

believed to be approximately equivalent to the Vermillionville and vaupecon 

sandstones of La Salle and Grundy counties i n northern Illinois, since the 

relations of these sandstones to the La Salle (No. 2) coal is similar to tJiat 

of the~leasantview sandstone to the Colchester (No. 2) coal. 

Field evidence shows conclusively that the Purington shale and the 

limestone bands of the Oak Grove member were removed from an area in the north­

ern part of the Havana quadrangle before the beginning of Pleasantview 

sand deposition, as the euccessi ons on ro th sides of the Pleasantview ch~m-

nel area are virtually identical. ) ecause of the comple te absence of any 

trace of the Purington shale and t n e li mestone bands j#l#i####fi#ffi# from 

the so uthern half of the quadrangle, lhere may be some doubt tiiat they were 

deposited in this area and s 11bsequently eroded. South of the area from 

which t:i1e shale and lime stone u.re absent similar beds appear in tne Beards-
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town, Rushville and Ligerty quadrangles. 
I l 

The sequence in tht~ ,area is so 

nearly identical with that in the Havana quadrangle tuat it points stro11gly 

to an original continuity of the beds across the area from whioh they are 

now absent. It is difficult to explain why pre-Pleasantview erosion should 

have so nearly completely removed the naterial above the Colchester (No. 2) 
fl 

-t:-
coal over areas several NI square miles~ 0100. without cutting out the 

l 
coal itself in some places. The· coal, where it inu~ediately underlies the 

sandstone is no more weathered than it is where it underlies the- Francis 

Creek shale. ijl###### If it had lain exposed while the shale was being 

stripped from adjacent areas, one would expect it to be somew11at weat11ered. 

There are unconformities or sharp contacts resembling them within the 

sandstone in many places in the southern part of the area. I~ 1s peeeiale 

~t iome of the lower material i 1-i the Pleasantview sand atone in the soutnern 
~ 4,• (l T 

{} A;\,.; 

part of the area~ formed during the time of deposition of the u~per 

Francis Creek shale, the IJll#r/f/J##TJI#r'r=JMHJ.IUJ Oak Grove member or the Purington 

shale in the the northern part of the area, then somewhat modified by erosion 

during the pre-Pleasantview. erosion interval, and the· hig.n.er portion of the 

Pleasantview sandstone deposited at the same time that it was formed in 

the northern part of the area. Fig. 56 ilJustrates an expasure along a qranch 

of Tater Creek which might be interpreted in this way . A compilation of all 

outcrop and drill record data regarding the basal surface of the Pleasantview 

sa :10.stone from a group of quadrangles in western Illinois, would furnish 

more data regarding the nature of the drainage pattern at this time, and 

would aid in explaining the unusual relations of this sandstone to the coal 
w 

in the southern part of the 1Iavana q_uad.rangle. 

1 
· Such a study is now being carried on by Mr.S. E. Ekblaw. 

The fossil plants indicate that the _probable age of this oandstone is 
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Exposure of CarboncLale and Pottsv111e strc:tta on the 

side of the west branch of Tater Creek just south of the tracks of the 
UJ-"f 

C. B . <% • Ry . in Uie SE . ¾- NE . {- sec . 2, T.4 JJ., R. 2 E. (Pleasan~) • The 

Colchester coal and its underclay are shown in the l vwer part of the 

picture . The laminated material on the coal is a dark gray brownish 

weathering mic c,,ceous sandy shale vi th carbonaceous streaks e-eimfior :; distri butg, 

through it , t.,,pical of the s l.1.aly ph ases of the tf##/Jflf#j.## P l ea~aniview 

me mber . The massive 11iaterial at the to.P is a andstone, tyv1cal of' the 

massive p~1ases of the Pleasantview . The even contact of the shaly rr.aterial 

on the coal sue;gests that this may be a Landy .Qhase oft e Franc.ts Creek 

clay shale rather than a shaly .Phase of the Pleasantview sandstone . 
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Kerton Creek coal a nd associated strata. 

The strata above the Pleasantview sandstone have been design::-" ted the 

Kerton Creek beds because the coal and other strata are well exposed along 
Jlll 

Kerton Creek in sec. 15, T. 3 N. , R. 2 ~. (Woodland twp.), about 1 mile south-

::_SJ 
Searight, W. Geology a nd min6ral resources of the Beardstown-Ii ¼uadrangle. 

Illinois State Geol. Survey. Ul/f/1 Unpublished manuscriJ;)t. 

west of the Havana quadrangle. This naLe will be used here for the coal bed 

of the ~ummum formation. 

The strata of the Sumrnum f orma ti on a 1)ove the Pleasantview sanclst one are 

well exposed in the lowl=r part of the large ravine south of .dig Creek in the 

NW. ¾ SE. f sec • 3 5 , T. 6 N. , R. 3 E. ( Putman twp • ) • (Fig • 5 7 ) • 

Geolo ic section 31. Ex osure alon ravine in the NW. 

35 T. 6 N. R. 3 E. Putman t 

Pennsylvanian system 
Carbondale series 

st. David formation 

• 

. . 

sec. 

Thickness 
Feet Incl~-~.§. 

13. · Limestone, gray, fossiliferous, one massive bed 
(St. David li ~estone) 1 5 

12. Shale, gray, soft 1 5 
11. Shale, black, soft 9 
10. Shale, black, hard, fossilife j ous 8 
9. Coal (SpringfieJ.d ~ No. 5) 5 
~. Underclay, gray, with blocky fracture, contain-

ing s011:e gray, septarian li1·1.estone concretions, 
#l#####unfossiliferous 2 
7. Covered 3-5 

Summum f orma ti on 
6. Shale, sandy, gray 3 



' / 
Fig. Exposure of Carbondale etrata in a small gully on the southwest 

i- E 1 side of a ravine south of Big Creek in the NW.~ SW. 4 sec. 05, T. 6 N., R. 
wr'f. . 

3 E. (Putman), showing the "Kerton creek" coal and associated strata. 
~ 

The underclay contains a large irregular shaped calcareous septarian con-

cretion showing in the lower part of the picture. The coal is bvoken by 

a normal fault with a displacement of about 18 inches, marked by the hamrner 

near the center of the picture. The dark and might shales above the coal 

and the #J#######}§#½i cannon ball sha~ed concretion to the right of the 

center are characteristic of this horizon over a wide area i'n the northern 

portion of this quadran le. 
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5. Shale, black, soft l 
4. Shale, gray, not distinctly bedded, containing many 

large round and oval gray limestone concretions, 
which cut through the gray and black bands of 
shale, and in places extend down into the coal 
below, fossiliferous l 

3. Coal, fairly hard, no bedded impurities, cut b:y 
several faults and horsebacks (Kerton Creek) 2 average 

2. Underclay, Hl##iH#:1/##very sandy and micaceous 
blue gray, with large septarian limestone 
concretions reaching a diameter of 5 by 6 
feet, unfossiliferous 3 

Pleasantview member. 
1. Sandstone, dark gray to brown, thin bedded or shaly, 

with numerous carbonaceous partings, to base of 
exposure · 15 

The Kerton Creek..tPI!!~ is the most variable of tJre coal~ above the Pottsville 

in this region. Its horizon is commonly represented by a thin band of coal 

2-6 inches in thickness, or a thin streak of black shale. It is recog­

nized es a thicker coal bed only in secs. 26, 27 and SA, T. 6 N., R. 3 E. 

(Putman twp.) and probably in secs. 19 and 20, T. 5 N., R. 4 E. (Liverpool 

tv:p.). Its outcrop, where it is··a thin coaly streak, can usua~ly.be 

detected by its position below the large black spl eroidal or oval 

concretions, like those in no. 4 of the foregoing section. Strata fro~ 

24 feet above the Springfield coal to the Pleasantview sandstone are 

exposed in the ravine north of Big Creek where the following section 

was measured: 

Geologic section 32. Exposures along the ravine in the SE.¾ SE._i_ 

sec. l?, T. 6 N. 2 R. 4 E. (Buckheart twp.) and the northern part of 

the NE. T NE. t sec. 21, of the same twwnship. 

Pennsylvanian system 
Car~ondale series 

st. David fo~mation 

Thickness 
Feet Inches 

22. Shale, gray, with w~ny small ironstone concretiots 
(Canton shale) 10 

21. Shale, blaclc, soft, finely laminated 1 
20. Limestone concretions, blue gray, very smightly 

fossiliferous, forming a nearly continuous band 8 
19. Shale, black:, soft · 1 
18. Shale, calcareous ("clod" , hard, fossiliferous') 1 
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17. Shale, black, soft 1 
16. Shale, gray,. soft 6 
15. Limestone, ~ray, fo:ming one rassive bed, fossil-

iferous l St. David -limestone) 1 4 
14. Si1ale, IJ#fl# gray, soft 8 
13. Shale, black, soft 1 
12. Shale, black, hard, finely laminated 1 
11. EartitY layer, black ("draw slate") 1 
10. Coal (Springfield 9i=!' No. 5) 5 4 
9. Underclay, with blocky fracture, containing gray 

septarian limestone concretions, ranging up 
#i/f/M####l#lt6 1 foot in diam$eer 4 
Summum formation 

a. Shale, gray 5 
?. Clay, light gray, containine; large smooth cal­

careous co~cretions, black to dark gray, 
unfossiliferous or slightly fossiliferous 6 

6. Shale, black, soft 6 
5. Coaly·streak, soft (Kerton Creek) 3 
4. Underclay, gray, with blocky fracture 3 
3. Limestone, blue gray, with very irregular bed-

ding, somewhat nodular, sandy or silty, 
we!. , thering brown 2-3 

2. Underclay, not distinctly bedded grading down 
into gray shale 4 

Pleasantview member 
1. Sandstone, brownish gray, thinly bedded, to base 

of exposure 6 

The coaly streak and s1ale with large concretions above it are evidently simila1 

to the coal and concretions described in geologic section 31. The impure lime­

stone, no. 3, is widespread between the underclay of the Kerton Creek coal and 

the Pleasantview sandstone, where the coal is only a thin streak, but it has 

not been found in exposures where the coal bea·is two feet or more in thick­

ness. The significance of the absence of this lir.estone 1s discussed below, 

in connection with the stratigraphic relations of the Summum formation. 

The limestone is pro·bably of fresh wl 1. ter origin, ~as marine fossils have not 

been found in it, and its lithologic c:iian.cter and stratigraphic position with 
are 

reference to the coal bed #i#similar to fresh water limestones which are 
Jil 

widespread in the upper Pennsylvanian of Ohio. There the marine and 

Stout, w. Origin of coal formation clays, in Geol. Surv. of Ohio, Bull. 
26, Fourth series, pp. 538-539, 1923. 

· 13HA6Ifi8H water limestones, with few exceptions lie on or not far · above the 
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coal beds, whereas the fresh water limestones occur below the./\c~ r&:i:-eh-
tr.P 

~~~l..ie the coals. A specimen# of this limestone whieh was tested i e 

72.74% soluble in dilute hydrochloric acid, and contains 9.80~ clay, 14.38~ 

silt and 3.08% sand. The residue is very light in color and glistening 

from the minute crystals of pyrite contained in it. The coarser residue 

consists of about 75-80~ .. very fine angular quartz grains and 20% of minute 

pyrite crystals and aggregates or rosettes of pyrite to 0.5-0.7 mm. A few 

flakes of muscovite to 0.3 mm. are also present. 

I 

An exposure which shows a coal possibly equivalent to the Kerton Creek 

coal is in a meander cut on the west side of Slug Run, described in the fol­

lowing section: 

Geologic section 33. Outcrop in cut ~ank ofi ~es$ ~ide of Slug Run in the 

NE. t NW.¾ sec. 27, T. 6 N., R. 3 E. {Putrnn twp.) 

Pennsylvanian system 
Carbondale series 

Summum formation 
7. Coal, weathered at top under regolith 
6. Clay band, gray 
5. Coal 
4. Shale, ~ray, bedded 
11##/Utlll#ffiffi####"/HI. 

Pleasantview member 
3. Sandstone, shaly, thin bedded, with abundant carbon­

aceous partings or laminations, containing some 
impressions of ferns, etc. 

2. Concretionary layer, black, hard, not persistent, con­
taining a few plant impressions 

1. Sandstone, gray to buff, in beds 3-6 inches thick, to 
base of exposure 

Thickness 
Feet Inc11es 

2 

1 
1 

5 

4 

6 
3 
6 

1 

This coal cannot be positively identified as the Kerton Creek coal, because 

its roof is not exposed. Coal beds 2 or 3 feet in thickness have been found 

in the Pleasantview sand&tone in few place~. Such coals .riave no underc.hy 

and a roof of sandy shale. The coal bed described above is 37 feet beihow the 

entrance to a nearby mine drift in the Springfield (No. 5) coal, but the 

intervening strata are covered by regolith. Fossil 9lants collected from 

beds 2 and 3 above are li ated in appendi~ A1 PJ&. E, 
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In two exposures southeast of Cuba a fine grained light colored sand­

~tone occurs near the horizon of the Kerton Creek coal. This sandstone was 

at first considered NI the basal sandstone of the overlying St. David form­

ation, but in one exposure it is clear that it occurs between the uuderclay of 

the Kerton Creek coal and the marine shale above the coal horizon. No coal 

is present in this outcrop,~ so the relati@n to the coal cannot be as­

certained. Sandstone has been observed in a similar position in two_ exposures 

in 

of 

the southern part of the Canton quadrangle. The following is a section 
this 

the best exposure showing ff# sandstone bed. 

Beologic section 34. ExEosures along the ravine in the NE. 1 SE. 1 
:I: :i: 

sec. 21, T. 6 N., R. 3 E. (Putman twp.) 

gullies. 

and several of its side 

Thickness 
Feet ·Incnea 

Pleistocene system 
Peorian, Sangamon and Illinoian series 

23. Loess, soil and till 15 
Pennsylvanian system 

Carbondale series 
Brereton formation 

Cuba member 
22. Sandstone, buff, fine grained, thin bedded 8 

St. David formation 
Canton member 

21. Shale, sandy, buff, thin bedded and micaceous 5 
20. Shale, gray, with some small flattened oval clay 

ironstone concretions in discontinuous layers 18 
19. Limestone, blue gray, concretionary, slightly fose 

·siliferous, discontinuous 10 
18. Shale, gray, soft 9 

st. Davi9- member 
17. Shale, calcareous, gray, consisting principally of 

flatt·ened and somewhat weathered crinoid stems, 
corals, brachiopods, etc., not persistent in all 
outcrops 8 

16. Limestone, light blue gray, buff weathering, form-
ing one massive bed, vaaying in thickness, 
absent in one gully on north side of ravine 1 6 

15. Shale, black to dar~ gray, soft in upper foot, 
hard and finel~ laminated in lower 18 inches, 
containing occasional large calcareous and pyri-
tic concretions in the lower portion 2 6 

f4. Coal, without bedded impurities (Springfield €P.t' 
No. 5~ 5 

13. Underclay, light gray, not distinctly bedded, 
noncalcareous in upper 11 inches, lower part 
calcareous, containing large irregular shaped 
septarian calcareous concretions about 18 inches 
below base of coal 4 
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Summum formation 
12. Clay, similar to above, containing small pellet like nod­

ules of if#H#l#IMHJ###.11 light gray limestone, a few of 
which contain marine fossils mr fossil fragments 

11. Limestone, dull bDownish gray, with fragments of petri­
fied wood, fish spines and teeth, and abundant 
Orbiculoidea missouriensis 

10. Clay dark gray 
9. Clay, light gray 
8. Clay, dark gray 
7. Sandstone, white, hard, very fine grained, calcareous, in 

1 

· one massive bed, locally present in two or three gullies 
on north side of ravine near east line of section 

6. Underclay, gray, poorly exposed 
5. Calcareous concretions, dark gray, somewhat septarian, 

continuous 
4. Clay and shale, gray, poorly exposed 
3. Limestone, blue gray, impure, very irregularly bedded, 

with uneven upper and lower surfaces projecting into 
adjacent clay 

2. Covered 

3 
not 

1 
6 

1-2 
2 

1. Sandstone, gray to buff, thin bedded and silty in upper 
10 feet, :rrassively bedded below, in parts of ravine 
strongly crossbedded, with foreset beds dipping south-
west (Pleasantview sandstone) 16 

A sample of the sandstone, no. 7 of the foregoing section, was examined. It 

is white to light gray, very fine grained, composed of quartz from the grade 

of silt to very fine sand and muscovite, including so1.e flakes to 0.5mm. 

diameter. The guartz grains may be slightly r:ecrystallized. There is no 

calcareous cement. 

The horizon of the Kerton Creek coal is probably near members 8-10 in 

the section above. The nodules of light gray fossili.ferous limestone 

in the··clay in member 12 above resemble a limestone which appears above 

the Kerton Creek coal horizon near Pleasantview, Schuyler County, and 

extends southward nearly to St. Louis, Tuiissouri. The name Hanover ~ 

~ n-- has been proposed fer tnis lime r tone, from exposures near the Hanover 
R• "'d. ho lA. s~ JJ./,,..-:1 ~ 

school in the "13rigl9:.t.eH ~?) quadrangle, Illinois. ( A:& this limestone occurs 

b 
Weller, J.M. Personal cornnrunication 

5 

6 

6 

in the same stratigrapnic position as the nodular limestone above J he two are 

/ probably of the same age 
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Stratigraphic relations bf the Summum f orma ti en . 

The ~I unconformity at the base of the Pleasantview sandstone has 

been discussed in connection with that member. · There is no evidence of 

unconformity between the marine beds over the Kerton Creek coal and the 

underclay of the Springfield (No. 5) coal. There is good evidence of an 

unconformity within the Summum formation at the base of the Kerton Creek 

coal. Where this coal is two feet or more in thickness the clay bentatp 

is not typical underclay, more like a normal shale. The thicker coal 

is very locally restricted to small parts of' the "channel" areas excavated 

before the depo~ition- of the Pleasantview sandstone. In these areas 

both in and #I# near the Havana quadrangle
1
the contact between the coal 

and the Pleasantview sandstone is marked1y unconformable, the coal trun­

cating the eroded surface of the sandstone. This relation is well shown 

at the typical outcrop of the Kerton Creek coal in the northeastern part 
JJ/ 

of the Beardstown quadrangle. 

Searight, w. qeolow, a~~ ~f~~ra~ resources of the Beardstown quad­
rangle. llfffi#.HIIIJ?I/I.t1#.##l,,#J.:fpg#flttif,lt, Illi·no 1 s State Ge ol. Survyy, 
unpublished manuscript. 

Paleontology and correlation. 

Marine fossils have be·en found in a very few places in the black smooth 

flattened oval concretions ·over -the Kerton Creek coal, in the brownish 

gray limestone (member 11, geologic section ,34), ~ ~ agments of Derbya 
----, 

crass a and other marine fossiJs were found in the nodules of light gray 
--..,/ 

limestone in member 12 of the same section. The fossils collected from 
~-

these beds are listed in Appendix A, A few ~lant impressions have also 

been found in concretions over t~e Kerton Creek coal. 

The Kerton Creek coal in this quadrangle is correlated with the typical 

exposure ~ ~fH=~rrfi;;f because of similar position and stratigraphic relati-0ns 

with adjacent beds. The large smooth black concretions over this coal have 
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('l'v,.v.\-t-1> 
been found to extend into the Beardstown, Vermont, Canton~and Galesburg ~uad-

ran~les. T11e Hanover limestone, whose attenuated margin appears to lie in the 

Havana quadrangle is a persistent member in western Illinois in and south of 

Schuyler County. The irregularly bedded nodular fresh water limestone beneath 

the underclay als_o persists over several ~uadrangles in western Illinois. 

St. David formation. 
so 

This formation is~named because i~ is well exposed in the vicinity of 

St. David, and because the coa.l of this formation, the Springfield (No. 5) 
7Lt_p I ' t~•'; 

QS:aJ. has been mined for years ia----tbe :ticinity ef 1b-he tews gf s+, Da.Jtid. 
LV 

Th black shale and limestone above the coal were named St. David., and the 

v-1 J,t~~!!ff~~~~§~~!ef~~I~~i~uJg~~~:ie; !n t;;: !!~~=~;;af~an of 

in the r~vine on the north side of Big Creek about 1 mile west of St. 

David described as geologic section 33. Geologic section 34 shows the 

entire thickness of strata composing• this formation, as the.y are exposed 
(1) 

near Cuba. TJ~e formation normally consists of an underclay containing 
-1 

limestone concretions or ·persistent bands of unfossiliferous limestone; 

\})the Springfield coal,l? black hard shal-e with large pyritic¥ and calcareous 

fo.ssiliferous concretions, containine; marine fossils# both in the shale and 

the concretions/")marine limestone ( the St. David} / ~flay consisting principally . 
( 

of loose fossil she!ls, and an evenly bedded clay shale interr~pted by 

one level of fossiliferous limestone concretions (the Canton shale). This 

formation is widely distributed in the northern ·part of the quadrangle, 

and very well exposed in the artificial cuts of the strip mines southeast of 

Cuba. In addition to over 190 outcrops of the S ringfield (No. 5) coal and 

associated strata, the writer has had access to about 500 drill records 

from the northern part of the Havana quadrangle and the southern l½ miles of 

the Canton quadrangle which penetrate this coal. The· Springfield (No. 5) 

coal and associated strata are present northeast of the village of Summum - t 

in the extreme southeastern part of the Vermont quadrangle, about three quarter 
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of a mile west of the Havana ~·a~~k, and they may underlie parts of the 

level upland in sec. 35, T. 4 N., R. 2 E. (Pleasant twp.) and secs. i, 2 and 

12, T. 3 N., R. 2 E. ( oodland twp.), but ti.1.ere are no outcrops or drill 

records indicating their presence in this district. Elsewiiere in the south­

ern part of the quadrangle these strata were removed by pre-Pleistocene erosion. 

The underclay of the coal normally varies between 2½ and 5 feet in tluck­

ness. It contains large mass~e of concretionary limestone which are commonly 

septarian. These concretions are in some places as large as 3 f et by 3 feet 

by 1 foot in dimension, and they are very irregular in outline. In a few 

places these concretions seem to farm nearly a solid ledge ·of light gray 

limestone. In the Canton and Glasford quadrangles, north and· northea.3t of the 

Havana there are commonly two or theee persistent bands of limestone below 

the underclay instead of isolated concretions. No fossils have been found 

either in the concretions or these limestone bands. A sample of #~IH#tr one 

:of the concretions which was tested is 84 .• 081..,,soluble in dilute hydrocHloric 

acid and contains 12.10% yellowish brown clay, 2.57% silt and l.70~ fine 

sand. The coarser residue consis~s principally of small aggregates of 

brownish gray micaceous silt; nodular masse-s with pyritic centers surrounded 

by concentric bands of limonite formed from .the pyrite; and""&fairly well 

rounded grains of quartz to 0.3 mm. diameter. The uppermost part of the 

underclay in some exposures is dark## gray or black -in color, and shows . <+ 
a lamination resembling that of the up_per IH#l=IJ part of the ~ profile......,I"~ ~-~ ~~ 

_ ~ V1 
Material of the character of the underclay also fills the "horsebacks" in 

r-. 

the coal, which are mmscussed in connection with the coal. 

Sp r i ngf i e ld ( No • 5·) c oa 1 

This coal bed is widely distributed in all parts of the Havana quadrangle 

from which it has not been removed oy pre-Pleistocene eroiion. All of the 

exposures are situated in ~- 6 N., R. 3 E!9 '(Putman tw:p.), T. 6 N., R. 4 E. 

{Buckheart tw:p.), and T. 5 N., R. 4 E.(Liverpool twp.), except for three small 
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outcrops in sec. 13, T. 5 N., R. 3 E. (Lewistown twp.). It normally con­

tains no bedded impurities, and averages 4 feet 10 inches to 5 feet in thick­

ness in the outcrops and drill records in this area. It is the thickest per­

sistent coal bed in the quadrangle. Pyrite and calcite are principally dis­

tributed as thin films along the vertical partings in the coal. Much pyrite 

is commonly mixed with the coal in the basal l½ inches of the coal, which· 
1/IIJ##¾/Mllt 
normally adheres to the underclay. It is also found as discontinuous bands of 

small concretions 1 to 2 inches in diameeer, especially in the upper .u.alf of 

the coal. In the strip mines }he upper surface · contain:,/ srrall pi ts 

or depressions 1 to 3 inches deep in which pyrite is sometimes concentrated. 

The following section of the coal and the beds immediately ~bove and below 

was measared in the strip mine southeast of Cuba. 

Geologic section 35. Exposure in strip mine in the SW.¾ NW.¾ 

sec. 27, T. 6 N., R. 3 E. (Putman twp.) 
Thickness 

Feet Inches 
Pennsylvanian system 

Carbondale series 
St. David formation 

St. David member 
11.· Limestone, gray, massive, fossiliferous, in one 

bed 
10. Shale, dark gray, mottle,d with light gray spots, 

finely laminated, !'8,ther soft 1 
9. Shale, black, hard, finely laminated, splitting 

into thin sheets, with occasional large fossil-
iferous concretioas l 

·sprfngfield member 
8. Coal 
?. Pyrite concretion band, not persistent 
6. Coal 
5. Pyrite streak, not continuous 
4. Coal 
3. Pyrite streak 
2. Coal 1 
1. Underclay, only upper surface exposed 

10 

? 

6 
¾-½ 9! 

lOf 
i 

11 

Excellent natural exposures of this coal are situated along t ~ie banks 

of· the ravine in the SW. ¾ SE. ¾ sec. 13, T. 6 N., R. 3 E. (Putman twp.), w.nere 
. . 

the coal bed dips downstream at about the same slope as the gradient of the 
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I 

straam ~ 11 l,o ma~a continuous exposure nehrly a quarter of a mile along 

anks of the r avine. Fig. 58 shows the Springfield coal along this ravin, 

with its underclay and finely laminated black shale roof, and a "horseback" 

I 

or clay seam in the coal filled with gray clay forced up from below. Horsebackf 

are of common occurrence in this coal. They vary from 6 inches to 2 or 3 

feet in thickness and may cut out the coal in almost anv direction. Fig~. 
eµ · l~~ V 

59 ~ 60
1 

illustrate a horseback in the coal along the ravine exposure men-

tioned above. About 6 horsebacks cross the coal in the exposure along· this 

ravine. SFall faults of about 6 inches displacement are aJso found in the 

coal. Along the edge of a horseback exposed in the strip mine soutHeast of 

Cuba a large nodule of brown calcareous rock consisting principally of 

fossilized plant naterial was found in the coal. This resembles a coal ball 

in appearance and node of occurrence. 

identified as 

The plant riaterial in this nodule was 

• 

An outlying exposure of this coal and associated strata wi ich is abnor·.a1 

i n s uc c es s i on i s s i t ua t e d i n sec • 2 0 , T. 5 N. , R. · 4 E. ( L1 v er p o o 1 twp • ) # 

(Fig.,51), G ) 

Geologrc section 36. Exposure near the junction of two principal 

forks of the west line of the NV. ¾ NW. .l. 
4 sec. 20, T. 

5 N. , R. 4 E • ( Liver po o 1 twp • ) 
Thickness 

FEef Inches 
Pennsylvanian system 

Carbondale series 
St. David formation(?) 

6. Limestone, gray, fossiliferous, shale, black, finely 
laminated, fossiliferous, containing large pyritic 
and calcareous fossiliferous concretions, seen in 

5. 
4. 

Summum 
3. 

dumps around small mine drifts, but not exposed 
Coal, with two or three thin shale partings 
Underclay and covered, average 

formation 
Coal, reported from drilling a·nd abandoned workings, 

not exposed 
2. Underclay, sandy, not distinctly bedded, average 

Pleasantview member 
- 1. Sandstone, tl).in bedded, with fossil fern impressions 

3 

on upper surface, average 10 

6 

2/J 
6 



Fig. 1:Xp osure of Jarbonclale strata c., lone a ravine in tue 

i tt O 
sec . 13, T. 6 }T., R . 3 E . (Putrn.an) showing Lhe Springfield (No. 5) coal 

-?~ /. 
and its overlying black f'is~1J--e shale and its 1i __,ht gra_y uno.erclay . 

T11e coal is cut near the center of tne picture by a hon.,eback or clay 

seam, alone; the line of which a small gully has been excavated . 1/4/Jif#;f 



( 

' 

' 

~- Exposure of the Springfield (No,5) coal on the bank of~ 

ravine in the sw. ~HE.¾ sec. 13, T. 6 IT., R. 3 E. (PutruahjPshowing 
A 

a horseback cutting nearly through the coal. The material filling 

this space is a gray clay, somewra t similar toj but lighter ~ than most 

of the underclay. Small fragments of coal detached from the walls 

during the time of upward 11ovement of the clay are seen entirely surrounded 

by the lieht gray clay. Fie. i:2._ shows the distribution of c~at,and 

light and dark gray clay in tnis horseback. 



~~­~i:;;::u,:: • 
• ••• •• 

~~-

~.- . 

···-~~-... -'iUiiiiiiaJ 

SI 

- Coal 

f J Li9 ht '3t"o.y <- \4.7 

. ~DCltker gro.y Uhderc.l:J 

Fie. JE_. Diagram of horseback in the Springfield (No. 5) coal illastrated 

by photograph in fig. ~~. Tne---et1a--v=--¼S---v.-B-G~~~~~~....o..w..l.l~,-~~~g.u.L....g.JS.p;y;_ 

clay f-i 1 H ng t.m.c f i o ou:e e 

·e oal by an jl_pa t tern. 
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' ;; 
The upper coal 'aJ;a':s "ud"~ the Springfield (no. 5) ~. as the marine 

strata above it resemble those over this coal. The coal only 2 or 3 feet 

below it may be the Kerton Creek tl$lfd, although no trace of the rrRrine 

along the eastern J.Tlargin of the pre-Pleasantview valley of the northern portion 

of the quadrangle, where the interval between the Springfield and Colchester 

coals is not mo;e than 50 feet. This unusual position rnay account for the 

abnormal sequence of beds. 
., 

In an exposure along a small ravine in the NW. 4'°NW. ¾ sec. 25, T. 6 N., 

R. 3 E. (Putman twp.) about 30q yards south of t~e secondary road at the 

north line of this section the Sprinefield coal has been burned for ~bout 30 

feet aJong its outcrop to a red clinker. The dark shale overlying the coal 

is here converted into a P'aterial which looks like thin .slabs of red brick. 

This is the only instance of natural coEbustmnn of a coal pefd seen in the 

quadrangle. 

$#1#"/1)#.##1 Black shale and concretions 

The irnnediate roof of the Springfield coal in this quadrangle, as in 

other portions of the Springfield-Peoria dist:rict is a b·lack finelyi laminated 

carbonace·ous shale, which is somewhat pyri tic and calcareous. This shale . 
contains large flattened oval or irregular s-haped concretions which are 

principally calcareous, but contain much more pyrite in the outer1 plQ:.1!~~-n 

than in the central portion of the concretion~ These are locally 2 feet in 

maximum diameter and in sor,e places extend down into the upper 5 or 6 inches 

qf the coal.. The lower portion of the shale is hard and splits into sheets · 

one inch## or less in thickness, which are slightly flexible. A rectangular 
hard 

or rhomboidal system of joints is commonly found in this #lhhl shale...>and the 

calcareous concretions are found only. in thi_s part. The lower surface of the 
I 

hard shale in some places _, be cemented to the c-oal by pyri tic con­

centrations in the base of the coal. Fossil remains are common in the ##wt# 
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hard shale and in the concretions iMt- i~. The fossils in the shale are 

similar to most of the commonest species in t.r1e concretions, but the shells 

are crushed and flattened e~, or preserved only as ifil.LJress1ons on 

the bedding surfaces of the shale. The distribution of fossils and concretions 

in the shale is sporadic. In some areas the shale is entirely barren of 

fossils, or contains scattered impressions of Linp;ula unbonata, ~ing~la 

or Qrbiculoidea missouriernlis , while in other localities the bedding surfaces 

of the shale are crowded with impressions. In some localities the concretions 

and the fossil renains preserved in them are much r,.ore _pyri~ic than elseu1ie ... e. 

The up.._,er part of the shale ranges from black and soft to black mottled 1;1: 

with dark e;ray masses, which suggest seaweed or other organic impressi·ons. 

Recognizable fossils are not found in t ..... e upper part • The 

up er surface of the sha}e is commonly irregular, w1th knobs of the overlying 
l 

gray limestone projecting down 1~ inches into the shale. Fig. 62 shows the 

typical section of this shale and its relation to the Springfield (No. 5) 

coal below) and the St. David limestone above. There are 45 available records 

of outcrops and drillings showing the thickness of #j# both the hard and 

soft si1ales. The hard shale ranges from 8 to 42 inches in these ~ecor.ds~ aver­

aging 18-24 inches. The soft shale ranges from 6 to 36 inc11es, averaging 

about 12 inches·. In 89 other records the combined thicknesses of t 1.1.ese 

shales, not differentiated, ranges from 12 to 72 inches, averagin§ 30-36 

inches. Fig. 61 shows the general regional variation in thickness in the 

Springfield coal, the shale and the St. David limestone. 

The most abundant and characteristic species of fossils in the black 

shale are Orbiculoidea missouriensis, Lin&ula unbonata, ~in_g_ula ______ , 

{arginiferaffe muricata,. Productus rn, and Solenomya trauezoides. The 

list of species collected from this shale is given in Appendix A; P,;,r::-, 'I: f 



Fig . ~\ • Cross section showing t he variation$ in thi<:k~e~~ of .the , 
Springfield (no. 5) coal and associated beds from Jhe vi_ci111,:;y oi Cuoa 
{nos . 1-3) east to St . David (nos. 12:13) an~ s ou:n to the lower -?ar t of 
Buckheart Creek va lley ~{no. 19). This section ~now~ var1atio1s 1n 
thickne ss of t he coal , · clay, roof shales ( nuner s slate) a~d. 
J i mestone cap rock {St. David li me stone ) _locally, b~t do es ,~ot 1~d1cate 
a regular cha nge in thickness of any of ~hese bed~ 1n any a1rect1on •. 
The foll owing coa l test borings a nd out crops r ~rn1shed the data fon th1a 
section: . 

(1) 
2 
3 
4 
5 
6 
? 
8 
9 
10 
11 
1 2 
13 
14 
1 5 
16 
17 

(1 3 
(19) 

Coal test bor ing , NW . ¾ sec. 30, T. 6 N., 
Coal te ;:.. t bor i ng , S11 • "t sec. 20, T. 6 N., 
c
0

o
0

aa
1
1 test boring, s

8
!. ;_; bee. 2

2
0
1

, TT. 66 NN., 
test boring, n. ~ sec. , • •, 

Out crops, SE . ¾ sec. 21, T. 6 N., R. 3 E. 
Outcrop , SW . ,1- sec. 22 , T.6 H., n. 3 E·. 
Outcrops, NW. t sec. 23 , T. 6 N., R. 3 E . 
Outcr o_p s, J:TW . 1 §ec. 24 , T. 6 lr ., R. 3 E . 
Outcrops, SE • . · sec. 24 , T. 6 :H., R. 3 E . 
Coal test boring , SE . i s ec. 19, T. 6 N., 
Coal test boring, NE . 4 sec. 20, T. 6 N., 
Outcrops, NW.* s ec. 21, T. 6 N., R. 4 E. 
Coal t est boring , SE . ,t- sec . 21, T. 6 U., 
Coal te s t boring, SE . ¾ sec. 22 , T. 6 N., 
Coal te s t bori ng , NE . i sec . 27 , T. 6 N., 
Outcrops, sn . t sec. 26 , T. 6 N. , R. 4 E. 
Outcrous , NE . 4 sec . 35, T. 6 N., R. 4 E. 

.. i E Outcrops, N':l. ·1· sec. 1, T. 5 :N. , R. 4 • 
Outcr ops , NW . t sec. 12 , T. 5 n., R. 4 E. 

R . 3 E . 
R. 3 E . 
R. 3 E . 
R . 3 E. 

R. ~ E. 
R . 4 E . 

R. 4 E. 
R. ~ E. 
R. 4 E. 

1 9 

• 
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F~ of theL Exposure of Carbondale strata in the west branch 
-\iA1f7,· 

in the· S\7. ¼ 1T1. ¾ sec. 24, T. 6 N., R. 3 E. (Putrru: .. n), about 500 yards south­
A 

southeast of the Blacksby school, where the Springfield coal IJ.ad been str1p~ed 

for local use, sho-v1ing the upper part of the Springfield (No. 5) coal,jf# 
? ~ 

the fief:liJ:-e black shale which forms its i:mmediate roof, grading up into softer 

black and mottled dark gray and black . shale, and the limestone cap rock of 

the Sprinefield coal. The hammer head marks the top of the coal. Notice 

the prominence of vertical jointing in over the coal and 

the irregular knobs of limestone 1Jroj ecting down~ i::-ito the upper .i:)art of 

the shale. 
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The concreti ans in the shale, when they are freshly exposed to the ai,r, 

are very hard and can be broken only v1i th a sledge ha!!ll!ler. When they have 

been ex_posed te ;f;~o etff for 8 to 15 years they are weathered to such a 

state that they readily fracture, usually around the edges of fossil shells. 

In some localities the fossils in the concretions are preserved as pyritic 

impressions, but mn others the concretions are principally calcareous. In 
pyritic · 

the gjf###~#ffi§ concretions tile fossils belong principally to the s_pecies 

Orbiculoidea missouriensis, Solenomya !~pezoides and Clinopistha rH.d•iata, 

var. laevis. In the calcareous concretions the fauna is much more diverse, 

and while the species mentioned above are numerous, Composita argentea, rar-e 

or absent in the pyritic concretions, is the commonest form in the calcareous. 

One concretion about 2 feet in diameter _probably contained 800-lOOOshells of 

this species. The largest fauna found in these concretions is from the 

east blope of a ravine west of a farm house in the NE.¾ SW.¾ sec. 26, T. 

6 N., R. 3 E. (Putman twp.). T.ae list of fossils collected from ti1ese 
~-r, 

concretions is given in Appendix A, A sample of one of the calcareous con-

cretions which was tested lf#i/rl#k/1#. is 90.45~;; sol.,ble in dilute hydrochloric 

acid, and contains 2.5?% clay, which is hignly carbonaceous, 0.92% silt 

and 6.05% coarser material, including several pyritized fossil shell frag­

ments. Pyritized wood is also present in these concretions. 

St. David limestone 

The gray limestone which immediately overlies the dark shale of this 

formation consists of one bench which is commonly 12 to 18 inches thick. 

In 105 outcrops or dri~l records which show theffi 1#1/Iffil##IH horizon of this 

limestone) it is absent or discontinuous in 22 localities. Its absence in 

so_me pla,ces is due to its truncation by the overlying Cuba sandstone, 

the basal me ber of the Brereton formation. In other places it shows much -

100 yards. The limestone is liBht blue gray when fresh, somewhat similar 
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in color and texture to the gray septarian limestone of the Oak Grove member. 

Its weathered surface is -stained buff or light yellowish brown. Although it 

appears to be very hard when freshly exposed, large blocks of this rock mhiCh 

ex:p.osed in the dumps of strip mines for 4 years or less were so 

disintegrated that they readily broke into fragments 2 or 3 inches in dia ieter. 

A sample of this limestone which was tested is 87.13% soluble in dilute 

hydrochloric acid, and contains 10.35~ clay, l.12fo -silt and l.20~ coarser 

fragments. The silt and coarser framments consist principally of small 

irregularly shaped nodular masses of pyrite, numerous pyritieed bryozoa 

(Rhombopora sp.), pyritized and silicified hollow spines, probably small 

Productus spines, light gray micaceous clay and a few rounded quartz grains. 

'The lower surface of this limestone is normally covered with irregularly 

shaped knobs 2 to 4 inches in he~ght which project down into the underlying 

dark shale, as illustrated in figure 82. The up-1er surface is in contact 

with the calcareous shale or "clod" which immediately overlies the limestone. 

Fig. 63 shows the limest·one, with the wverlying calcareous shale and t ~ e 

lo ., er part of the Canton shale. This limestone is everywhere fossiliferous. 

·rt is well exposed in the high piles of ~ebris which have been thrown up 

in the strip mining · tle £pringfie-1d (Ho. Q eead southeast of Cuba. 

On the upper surface of this limestone and extending up into the basal part 

of the calcareous shale are numerous large slightly pyritized shells of 

large nautilids. The nJbst characteristic fossils in addition to the nautilids 

are Chonetes ~esolobus, var. euampygus, Chonetes vernetiiliana and Productus 

semireticulatus. The two varieties of Chonetes are rare or absent in the 

Pennsylvanian strata of this quadrangle below this limestone. The fossils 

collected 

T 

~e are listed in Appendix x.P~rl 
) 
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Fig. Exposure of CarbonL,.ale strrLi, a near the .riead of· a ravine in the 
w\ • 

NE. ¾ SW . ¾ sec . 21, T . 6 lf., R . 3 E . (Putman showing the gray limestone . { ' 

ca_p rock of the Springfield (Uo. 5) coal, the ~ray fossiliferous calcareous 
I 

shale or clod imme d iately above it ( the dark laminated mate1·ial above the 

massive bed 
r--t-F'tll\l) and the lower pE-~rt of the Canton snale. 
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J:V 
The name St • Davi d sha Je and 1 i mes tone ua s proposed to inc 1 u de 

the black hard shale above the Springfield coal, the dark soft s11ale, 

the limestone cap rock and the calcareous shale or clod immediately 

above this lirLestone, from exposur es near St . David, in the northea,Jtern 

Savage, T. E. Signif'icant breaks and unconformities in the Penn­
sylvanaan of Illinois. Amer. Jour. Sci. vol. 14, p. 30£1, 1927. 

part of the Havana quadrangle. 

CalcarEtous shale or "clod" 

Above the -gray limestone there occurs a dark gray shale 8 inches to 

1 foot thick, which consists largely of crinoid stems and other fossil 

remains. This bed usually adheres to the limestone below, and it is 

consequently best exposed ~n the surfaces of large blocks of the lime­

stone on some of the de~ris piles associated with the strip mine southeast 

of Cub~. VT.here these blocks have been subjected to weathering about 1 

year the calcareous shale is so decomposed that the fossi1s rray be picked 

up loose from its surface. t#tl#J##lhN#llffll#J#llil.-lJ##iHfit#IJ##ll.§tl#tJwr#"f/I.lllhlfft#l-1# 

i:s#lttil##.##i/I..fr&:rJthltJ.1/.##./flt.ltf Tl1e species most abundant in, and C.Lar c1.cter1stic 

of this sriale are crino1d stems, ~upachycrinus tuberculatus, Chonetes 

mesolobus, var. euampygus, Ci1onetes verneuiliana, Qhonetes granulifer, 

Spiriferina kentuckyensis, Hustedia mormoni , and Composita argentea. 

The list of species collected fro m this shale is given in Appendix A, Pe;v..,;t,I , 

Canton shale and associated beds. 

The strata of the H#l#I# St. David formation above the calcareous 
The lower part of---~-w~"'a..-....a is 

shale f oasi lif erous horizon are _principally shales . I I\ ff"llrrfTl!I typically 

exposed in the strip mine cut described here; 

Geologic section 37. Exoosure in strip mine cut in the sv. ¾ 
NW.¾ sec. 28, T. 6 N., R. 3 E.(Pu;rnn twp.). 
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Pleistocene system 
Peorian, Sangamon, and Illinoian series 

Thickness 
Fm Inches 

?. Loess and till 16 11 
Pennsylvanian system 

Carbondale series 
St ~vid fo;mation 

t. l'I sMJ.e\ light gray, soft' containing small iron­
stained calcareous concretions, at various 
levels in discontinuous bands 7 

5. Shale, dark blue gray, soft, slightly fossil-
iferous l½ 

4. Limestone# concretions, blue gray, not persistent, 
slie;~tly fossiliferous, with Productus ~ 
as NI# commonest fossil 7 

3. Shale, light gray9 soft, with small ironstained 
calcareous concretions, similar to (6) 7 6 

- .$-u.M'Jilt.,.,,i ~ale, dark blue gray, calcareous, very fossil-
iferous 1 3 

1. Limestone, gray, in one massive bed ~St. Llav¼d 9 
1 hc . .e.s t e:Re~ 
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The band of fossiliferous concretions a·nd associated sparingly 

fossiJiferous sha~. 4 and 5) are widely distributed in the area 

of exposure of tllQ.../\shale, and they are also known to occur in the 

Canton and Gla,sf ord quadrangles north and northeast of the Havana, a::: Eh 

The concretions range from a solid band of limestone about 6 inches 

thick "lfi?.I:J loca}±y to concretions in the sh(·,le several feet apart . 

Locally tlley are _,ore persistent than the St. David limerJtone below 

and #I## in such places the# concretion band is t11e first li , estone 

horizon above the Springfield (No. 5) coal. The interval bet een this 

concretion horizon and the St. David li· estone varies fro1 3 to about 10 

feet in the exposures observed. A sa1 ple of one of t:rLese concretions 

wA'ireh ureJs-tested.J is 72.02% soluble in 0.1lute hydrochloric acid. It 

conta.i 11s 16 . 84~; clay, 10. 70% si 1 t and 0. 44% s· ... nd. The residue is 

black in color and mostly very fine in texture. The coarber residue 

consists of fine angul r:~r quartz 0articles stained dark gray and s l11a.ll 

pyrite CF1'S tals. A few larg e well f orL:ed pyrite er stals up to 1 . 5 mm. 

diar1eter1 a few small flakes of muscovite a.nd a few hollow siliceous 

spines or tubes of organic origin are also present. 

These concretions are slightly f ossiliferous in sore exposures. Tne 

~oJ J ow~ng species v~collected from t 11e concretions and t ~e as so ciated 

calcareous shale in the strip mine cut described above ( Geolog i c .. . l sec ti on 
~ 

jl), beds 4 and 5 "· 
·J 

pcv-u:;, L / 

In some ex)osures two to three feet of the snale imLediately below tllis 

concretion horizon is darker gray in color t.1.1an tl1e rest of the snale. 

I~ 
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In most exposures there is no difference in texture between the gray 

shale above this concretion layer and that between at and the st. David 

limestone. Small calcareous concretions are present _in both parts of the 

shale. The thickness of the gray shale above the concretions ranges 

from 18 to 25 feet in numerous exposures, averaging about 22 feet~ 

~~~ where it is not truncated by the· overlying Cuba sandstone. 

The upper 4 or 5 feet ~h"i""S sha-1--e is micaceous and slightly sandy in 

texture, and is so evenly laminated that in ~xposures it resembles a pile 

of boards one to two inches ...a:-fl' thick1ocss. The lower _part of the shale is 

nearly indistinguishable from the Pu~ington 968elii~, except t1at the con­

cretions are somewhat smaller than in the Purington. Fig. 64 shows a typ­

ical exposure of the upper part of the shale. 

The name Canton has been applied to the# shale above the 

st. David &aa-:i:ie ~~~ii:iiie~;,n,~ from exposures in the western part of 

Savage, T. E. 
quadrangles, 

Geology and mineral resources of the Avon and Canton · 
Illinois State Geol. Survey, Bull. 38, p. 240, 1921. 

Canton, Fulton County, where this shale fff is used in brick manufacture. 

The shale in the Havana ~uadrangle is simil~r in position and lithologic 

character to the Canton shale, and may be correlated with it. fue Can-
J~ • 
~ is the highest member of the St. David fornation. 

Stratigraphic relations. 

The strata of the St. David forwation overlie those of the Summum 

f::o:rffia.~ 10i1 with no apparent unconformity in any part of the quadrangle. 

The basal sandstone of the overlying Brereton forn~ t ion rests unconformably 

on the upper members of ~;=f~~. locally truncating all strata above 

the hard baack shale above the coal. This unconformity is discussed 

further in connection with the Brereton formation. 

Correlation 
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Fig.~- Exposure of Carbondale strata in the weGt fork of a ravine 

, .,, 

~~' 
in the NE.¾ SW.¾ sec. 23, T. 6 N., R. 3 E. (Putman), showing the upper 

_portion of the Canton shale, which is an evenly stratified, slightly 

~ icaceous and sandy shale. ~ote -4.,11:at~he ravine has abandoned a valley_ 

flat at the level from whi_ch the picture was taken and incioed itself 

into the soft shales below its alluvial deposit in the meanderipg course which 

it developed while H was buildinc: the valley flat. SucJ:1 recent'1 inc1s~ 

streams are com1L1on in many p c .. rts of the quadrangle, and are believed to be 

partly the result of the change of regimen of t~e streams following the 

deforestation of the ~:eeaift' banks and ot11er acti v1 ties of man in the region. 
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The coal bed of the St. David fornation is correlated with the 

Sprinc,;field £J:t,"P- ~o. 5) coal of Sangamon and Peoria counties, on the ba::;is 

of similar stratigraphic position and lithologic character of its as­

sociated strata. Worthen first applied numbers to the· coal beds of 

western Illinois from the exposures in Fulton County• .-a.Apparently --e_ 
considered the Springfield coal in the lficinity of Cuba, where it is on]y 

about 30 feet below the Herrin coal)a different bed from the# Springfield 

coal in the vicinity of Canton, where'it is about 65 feet below the rlerrm 
ii./ 

coal. He applied the -number 4 to the Springfield coal with the great~ 
) ) 

V i-\ 
v lorthen, A.H. Fulton County. Geology of Illinois. Vol. IV, pJ. 98-

l0b. 1870. 

Cady, G. H. Coal r ~sources of District IV, Illinois State Geol. 
Survey, Coop. Mining Series, Bull. 26, p. 3~, 1921. 

. / 

interval below the Herrin coal and the number
1 

5 1 to the coal ne· .. r Cuba. 

As the two beds have been found to be continuous, and the diff_erence in 

interval the result of an erosional unconformity between the Herrin and 

Springfield coals the number 5 is now applied to all outcrops,-of tais eeal. 

~::i:=s ~l has been tentatively correlated with the Harrisburg coal of_ 

Saline county in southern Illinois, and it is believed to be a_p_proxi_mately 

equivalent to the Lexington coal of Missouri, the highes.t coal of the 

Cherokee shale formation. The calcareous members of this formation are 

probably ap
4
roximately equivalent to the limestones of the lower part of 

the Henrietta fornation of Missouri and Kansas, notably tne Fort Scott 

limestone, as the species Chonetes mesolobus, var. euampygµs is~ 

abuddant in both of these limestones. 

Brereton formation. 

The Brereton formation is so naMed because the entire formation is w~ll 

exposed in a cut bank on the east side of Copperas Creek in the NE. 4· sec. 

1, T.? N., R. 4 Ej (Canton twp.), about one mile east o~the village of 
{),\'I. 

Brereton, Fulton County.At the typical exposure, it consists of a 

----~----------~- " 
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basal sandstone, underclay, coal, with a persistent clay parting, 

black shale, limestone, calcare0'll<=S shale, and clay shale. The formation 

is represented in the Havana quadrangle by similar strata, although 

the calcareous shale and clay shale were removed from all parts of tlJ.e,_ 

Ha::s.t nra.;::--:e~ ~ 3.1:l~e by preglacial erosion. In the Havana quadrangle 

there is also found a fresh W<- ,ter limesto_ie below the underclay, and 

a locally distributed marine limestone and clays.hale between the basal 

sandstone and the underclay. 11#11# T~e coal of the Brereton formation 

is called the Herrin or No. 6 co~l,1/rl/ and by definition it is the highest 

s·tratum of the Carbondale series. The strata above the coal are thus 

the basal strata of the McLeansboro fll#l:/MJ#tl-##.:/1 series 

The Brereton formation is exposed only in -srriall_p?rtions of T. 6 N., 

R. 3 E. (Putman twp.), r.· 6 N., R. 4 E. (Buckheart tvrp.) and sec. 12, T. 

5 N., R. 4 E. (Liverpool twJ .). The succession of beds-in the eastern 

part of the quadrangle is somewhat different from the succession in the 

vicinity of Cuba, where the basal sandstone truncates several fe 1.. t of 

stra tr-, of the St. David formation. 

An exposure about one half mile east of Cuba in the upper portions 

of two forks of a ravine in the NW. 4 NW.¾ sec. 21, T. 6 N., R. 3 E. 

(Putman twp.) is difficult to correlate with the exposures of the form­

ation else·where, as a marine limestone (bed ?3) and an overlying gray shale 

(bed ?4) have not been found elsewhere in the Havana or adjacent quad­

rangles. 

t . ~ 
Geologic sec 10n 3S. Exposure in t..,_~e NW. ¾ N\V. ¾ sec. 21, 

lw 6 N. , R. 3 E • ( Put man t ·wp • ) 

Pennsylvanian system 
Carbondale series 

Brereton fommation 
9. Limestone, blue gray, hard, weathering brown, 

unfossiliferous, exposed only in float, 
probably 1 foot in thickness 

Thickness 
Feet Inches -
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Brereton formation(?) f 
8. Shale, gray, soft, like Canton s.uale (bed 94) 4 
7. Covered 4 
6. Shale, gray, soft, like (8) (bed 74) 3 
5. $"1/ultl## Kimestone, pinkish or purplish gray, fossil-

iferous, with abundant Productus ~' weathering 
light yellow brown# (bed 73) 

4. Shale, gray, soft 
3. Sandstone, light gray, hard, forming ledge 
2. Sandsto1e, light gray, thinly bedded, softer than above, 

gradinf$. down into sandy shale (Cuaa sandstone?) 6 
lfJJ##$1J.#.H###IHllt1:J/I.IHhl ~fi#-lhJ ,f tlr/I#~r,#c,#J i 1111 fJ##fitl# H iifliff-1#. 

st. David forma.tion 
Canton member 

1. Shale, slightly sandy in upper 3 or 4 feet, grau1ng 
down into gray clay shale, base not exposed 18 

.r 

4 
i## 

2-3 
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The abnorr'Jal feature of the succession in this outcro) is the presence 
almost 

of a :-iarine lir-estone /latMlklll#t-#lt# dir0ctly above a sandstone without an 

underclay, coal p.orizon or carbonaceous shale .in.:;ervenin·. Three different 

interpretations of this succession are sug..;ested: 

(1) T.1.1e li· estone (5) re.i.Jresents a very brief incursion of the bea 

after the cessation of sand. de2osi ti on ;ri thin what is in all other cycles 

the non-nari ne part of the cycle, The 111vas~ 0·1 did not readh furt11er tp the 

northeast t 1an thms exposure and the Eacord of the i .. vasi on vvest of the 

e~Jo~ure - ~s been destroyed by post-fennsy~vanian erosion. 

(2) The li1riestone (5) re;.iresents the marrene member of a cycle of 

short duration. Although the und.erclay., cor-1 ;:ind c .rbonn.ceous shale me1~:bers 

of the cycle are not present in this e:?.:)osure they nay be found in other 

ex...Jo·sures of strata of t i1e sar.e geologic .... e;e. If this is the cor .. :ect 

i n t e r .Jr e t R. t i o '1 c onsti t"J_te a di sti net sequence bet•. ~c...n t:r.1··:, t 

including the Springfield coal. r..,nd t i:ia t includin~· t .11e Her'l'in coal. 

Joal beds have been s~entioned betv;een the lTo. 5 ~ncl No . 6 coals in oouti:1c.rn 

~ ... ?.-3i IlJ.inois and they may belo::ig·to the sa·e sequence as beds here . 

If these beds constitute a distinct ue~uence the~e lS no kno· n sandstone 

r.ember of the sequence to ·7h ch t 1ie Eerrin §J>. 6) coal oelongs. ="J.o ~;ever , 

in- many ex ... osures the Cuba sandstone ap 1. ears to be L ~e b-.,sal isandstone of 

t 1a t sequence. 

(3) The sandstone ( ~ a·1d ~) is a lenticular ~'1 J1thi"one---in the shale 
marine (~'\ 

(C-:-nton) and the t1.1.in1'..li 1 e-=-:;tone is stratigrRphically eq,uivalent to the 

blue-:.rray concret ~ onary li _e s t one in the lower _part of the Canton Ghale 
b -

(bed ~ of the f;eneral sect·ion). If this inter_pretation is correct the 

Cuba sandstone is c.,bse:nt here, the liuestone is different i11 color and 

litho~o~ic charRcter fro, its norrAl · ppearance and about 25 feet above 

the Sprinbfield (~o. r) coal instead of 5-10 feet, its usual interval . 



The first and second tnterpretations seem to be more ~lausible tnan the 

third , _. s the li1:e ... -to -1e l~yer is not_ nou known at any other outcrop 

· the data do not ~7arrant the establishn1ent of a distL1ct. forrn,tion to include 
.,p- ~ "1'-i 

beds 9-irr\ and %, They sho«li -.e- ~ aeed i 11 such a- f~· . .:-- tJ.-g.""1 i-f ..U1-e. 
0.. 

The li thologic chR,racter =/#/ and P~feontology of the itL es tone re described 

on p. I 7 0 • 

Cuba sandstone. 

The basal sandsto"ne ne.m.ber of this se ... uence is J°,ore widel;,, ex.1:Josed Lian 

tr e higher .1er.1bers. It is well shown in a nunber. of ravines east and we,.Jt of 
+wf", 

Bilckh ··art Creek. in secs . 25 and. 36, T. 6 N., R. 4 E. (~uckheart) vrnere a 
A 

local syncJ.ine or basin c·-rries ti1e Sprin.._;field (:To. 5~ coal below drai:1aue• 

The sandstone is there 20 to 25 fe·et thmck. The loner beds ci t..: ~a tone 
·'(YI~,~__... 

f 0110,1 the slightly sandy beds of 1=-iicaceous 1;,.1.1ale of tne Canton _. e in 

apparent conforMity. TI1e sandstone consists -0f sore hard and r~ssive beds 

alternating with bel s 1 to 2 inches in thic~ness. ~~e lci.er ~e~s of this 

sandstone are normaJly very uniforr, exhibiting little cross bedding . A 

typical ex_posure of the lo\7er p;-,rt of the sandstone is shoYm in fi..; . 1 

The upper surfaces of some of t11e more r.c,ysi ve beds are ripple mar~rn<.l and 

cross beddin ..... is : ore co .. ron in then tha.n in the t.!.1inner ben.s . The Ui)~er 

5 or 6 feet o.f this sandstone com_tain some larue calc·.reous concretions, 

4 or 5 feet in diFtr11 ,. ter sifui ~-Lr to those i ·1 the up_Lrnr _portion of the 

Pleasantvie--;-r ea.nest~ . The sandstone is ji ht bro\m vit·1 abuncl::, .. nt 

d8.rk li onite ..: ec 1-:s about the size of A.. small pin i~ead. Carbon:-~ceous n1cvt-



Fig. • Ex )osure of Carbondale strc...tn fun the south##/rll bank of a ru.vine 

-.. l)St of Buck11ear ~ creek If# 1n ·the NJ~. i- sw. ¾ sec. Gb, rl' • 6 N•' R . 4 E. 

\Buckheart~, sho1vvi ng the t;yp1 cal ooara.-11 .K:e we;_.,,, tner1ng uI 1,H-# i:,ne .L 0wer 

part of the Cuba sandstone. At the left of the picture the strata have been 

deformed in.to a s11all fold, probabl:r as a rer:-Jult of overriding by the 

continental glacier. 
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fpJ 
ter is not ###i as corm on in the ~uba sand.atone as it is in the Pleasantvie "fl. 

1'1T.any of the larger quartz grains show qrystal faces. They are set in a 

matrix of fi ne :material which gives the a1J paarance of poor sorting. Mica 

is abundant and irregulcrly distribueed through the rn.ass, showing no uni f orm 

parallelism of the flakes to the bedding. All sar~les examined are cal­

careous, but tnere is wide variation in the calcareous content of different 

samples. The average composition of 5 salllllples of this sandstone is 7Ji 

f£ne sand, 36% very fine sand, 39% silt and •8% clay. The sat~les range 

from very fine sandstones to siltstones, and show much variation. The coars­

est sample . examined re_..)resents the "channel II phase of this sandstone in t11e 

vicinity of Cuba. It contains 36~ fine sand and 35~ very fine sand, 14~ 

silt and 1~% clay . This sandstone resembl : s t.1.1e .2leasantview in the 

variation between thick and thin beds, in the po or assortment of material , 

and in the proportions and degree of rounding of the heavy minerals Jreoent. 

It is most easily distinguished by the smaller amount of carbonaceous 

matter pre ::: ent. It also resembles the Pleasantvie.1 sandstone in th 
1 

large calcareous concretions in i-4-s upJ cr portion, 

shar_ply truncat 

mr.rine and bra ckish water stra t CL below, and a p11ase in whic:a tIH:.Te is a 

gradual transition fr ,)m shale through sn.ndy shale and shaly sandstone to 

the 

the typical fine grained sands tone. rossil ~lant abd invertebrate re1tnins 

were not found in the exposures of this sandLtone in the'l#J Havana cuad­

rangle . The following is a coz~osite section of the strata between the 

.... n -.:rrgPit:\ld (~Jo . 5) and Herrin (No. 6) coals in the valley of Buckheart Creek. 

Geologic section 39. Composite section of exposures in the S. ½ 

sec . 2f) and the :N. ½ sec . 36, T. 6 lJ ., R. 4 E . (Buckheart tw_p. 
I 



Pennsylvanian system 
Carbondale series 

Brereton formation 
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13. Coal (Herrin M no. 6) 
12. Clay, gray 
11. Coal 
10. Clay, gray, not persistent 
9. Coal 
8. Underclay, gray, with blocky fracture 
?. Sa ndstone, thinly to medium bedded, with a 

prominent band of calca reous concretions 
$#/1. 6-8 feet fron top, includes some beds 

Feet 

2 

1 

6 

of shaly $andstone (Cuba sandstone) 18-25 
St. David formation 

6. Shale, gray, micaceous or s ligh tly sandy in 
upper 3-5 feet, coffl'yaining soffie calcareous 
concretions at various J.evels (Canton 1$##(:J 
sh~le) 18-30 

5. Shale, gray, calca reous, fossil i ferous l 
4. Li me stone, gray, in one massive bed, fos­

siliferous (St. Da vid li me s tone) 
3. Shale, gray, mottled and black, soft 
2. SLale, qlack, hard, finely lamina ted, fos/J­

siliferous 
1 . Coal (Springfield or No. 5) 

1 
4 

2 
5 

Thickness 
Inches 

6 
3 

2 
5 

2 
6 

3 

In the foregoing section the maximum interval between t irn coals is ap_pro.xi­

ma t ely 70 feet, which is normal for much of .:&1ulton County, wnere this sand­

stone is not in channel fillings. 

In the vicinity of Cuba the int erval between the two coals is much less 

than 70 feet and some or all of the shale and limestone beds below the sand­

stone a re trunca ted by it in s ome exposures (Fig. 66). The sandstone 

itself is here reduced rather than increased in thickn -:· ss in some exposures, 

~~t is reported trnt in one drill record and abandoned mine entry in 
§_3:/ 

sec. 10, T. 6 N., R. 3 E. (Putman twp.), northeast of Cuba, coal which 

vW 
Savage, T. E. Geology and mineral resources of tbe J.1.von and Canton 

quadrangles, Ill. State Geol. Survey, Bull. 38, pg. 242, 1921 . 

18 LooAlly 10 feet tluck consists of the HerTin (No. 6) coal in direct 

contact with t h e Springfield (No. 5) coal, all the intervening strata being 

absent. The interval between the coals in two outcrops and 4 drill 

records in the vicinity of Cuba i--n--ttre--Ha-varra--g:ti~le ranges from 

19 to 35 feet. In t:nree of these records the interval betwee.n the 
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coals includes no sandstone, and in the other the thicknesses of sandstone 

are respectively 7 feet, 7 feet 6 inches anu 28 feet 5 inches. This 

illustrates the extreme variability in this interval in the vicinity of 

Cuba. The following exposure shows nearly the e:gtire interval between 

the two coals in the southe rn edge of the town of Cuba. 

Geologic · section 40. f#l##h:-//rf/4#1#1 Exposure in a cave-~n ove.r abandoned 

mine workings in the Springfield (NQ• 5) coal in the SW . L sT·,r :( t'I • ¼ sec. 20, 

T. 6 N., R . 3 E. (Putman tvrp.) 
Thickness 

Feet lnc11es 

Pennsylvanian system 
Carbondale series. 

Brereton formation 
8 . Interval below base of Herrin (no. 6) coal 1 
7. Shale , gray, soft , bedded 1 4 
6. Shale, black, finely laminr:~ ted, with coa" 

. fragments I 
, 5. S1...ale, light gray, bedded 5 

4. Clay, ##II# gray, not bedded, soft , upJer foot 
dark gray, containing a discontinuous band of 
large gray sublithographic li ~es tone concre­
tions with indistinctly pre served fossil 
traces about 5 feet from the top 8 

3. Clay, dark to light gray, soft, not distinctly 
bedded 4 1 

St. David formation 
2. SJiale , dark gray, soft, bedded 2 
1. Shale , calcareous , bl 1 "e gray, abundantly fossil-

iferous (shale above St. David lime r:; tone) 11 

The Springfield coal is reported to lie 4 feet or less belovr the base of 

this exposure. 

Another exposare of this S?J-me interval is in a ravine about one half mile 
C 

I I 'J 

west of the -re above~ The top aLth ure is 6 feet below the 
t'- /\ 

base of the Herrin (1:Jo • 6) coal, which outcrops in the road cut just north 

of it. 
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Geologic section 4ID. Exposure in a ravine ,just south of 

road ~1,long north line of sectio;1, near :Nw. con. NVI. ¼NE.¾ .sec. 

3 0 , T. 6 N. , R. 3 E • (Putman twp • ) 

Pennsylvanian system 
Carbondale series 

Brereton f orrua ti en 
·5. Li~estone, brownish gray , sublitnogra~nic, 

concreti cmary , unf ossi: i ferous, ap]arently 

Thic:i{ness 
:Feet Incnes 

embedded in bJ11e gray clay 11 
I. Sandstone, g:j/f#/ shaly, gray, micaceous, tninly 

bedded (Cuba sandstone meli..i.ber) ? 
St. David formation 

a. Shale, slightly sandy, blue gray (Canton shale) 3 6 
2. Lircestone, gray, thl/Hf/:J.fhrit/rl/, in one bed, weath-

ering buff, fossi_iferous (St. David lime-
stone 2 

1. Shale, gray , soft, base conceaJ.ed 2 

The base of this exposure is about 3 feet above the Springfield coal. 

The Canton shale is~ obably represented only by 3½ feet of slightly 

sandy shale, whereas in the preceding section (geol. section 40) both the 

Canton shale and the Cuba sandstone are a.p_par n lJ absent. Tne unf ossi 1-

if erori s concretionftry sublithogra_phic li mestone (nol 5 in the forego1no 

section) is equivaaent to the lime stone~ in no. 4 , · 0 eological section 

oft 

, qua-dran~. IHI: Fig. 66 shows the relations of the strata between the 

Springfield and Herrin coals in the vicinity of Cuba. 
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e;x.Jusure 

the 0c,nt on Pha .d and t ... 1e Cub, 

The s:=rncls tone ::JJove the Cant on sha.1 e been naued tne Guba 
SI 

11, ,:, c:• 
,,,D sands-cone 

J.}y ,..,.ava6 e:j T. S . Signi-Picant bre;. ks _ overJ.c _ps in t_ e Pennsy1vanian of 
Illinois. ,1er. Jour. Sci ., 5th ser., vol. 14, p . 309, 1927. 

F:nooi ex_ptWliin.e§ A olif L nIILe: Hcvflffi cvf Cuba in the Canton quadrangle -rmere 
. -di 

thi s sandstone truncates t 1.e underly 1 ne; strata dovm to the b1ack fi4 se;4;-le 

ingfiild (No. 5) coal. The relations of the Lluba 

r3hovm in fig . <o1 • The se.nc stone in this vicinity occurs in nore : ss1ve 

beds, 2.nd is sm~ew1Lat coc:-,rser grai 1ed th::,n 111 1-ts e' _posures in tne Havana 

quadrangle• It re1)resents a channel pn. se of ti1e sandstone. 

Strata between the ·uuba sandston~tne Herrin (~o. 6) coal. 

tf!'!JiI/f#######r#irlf/Ji/4/4"/tJ:rM#f-##IiHil¢h¥.iiffifl4J#.#h:·frAfliMJift-Jc;;j r/HHtfirhtiWJffii-Iirt,tfithnl 
~ 

A sa; ple of the locnl rr.arine li~nestone (member v) deGcribed t.1,bove 

is 86.00% soluble in dilute hydrocl'lloric acid, and contains .9 .67~10 clb,y, 

2.75% silt and l.Fi7 % sand . The coarser res1due co ,sists _principally 

of very sma11 quartz grains and a few sc::tttered grystals of se1enite to 

o.4 mm., flakes of rriusco rite, 1 .re;er subangu1ar to round d quartz grains e,nd 

s 11all .:_JJQli te crysta_ s. A fe\: s1rall been sm..,ped white si J.i ceous 1 sses 

suggesting casts _of ostracods ::-ue ti'1e only ore;anic fragments in the residue. 

limestone about cbne half ~-1.i le east of 

The ;;;_~_---+-r"f'I-I_~. t'"'I. ,:-,-•5..,..:- species of fossils ~ collected from the ex.._'.)osure of this 

-, "' Atp" ., A/wiD, Cuba 

• 
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Fig. :1 • Ex11 osure of Carbondale strata ne ;:.,, r the S 7. c or. SE • -1:- N3 • _1_ 
"X 

sec. 8, T. 6 :J., R. 3 E. (Putrnan), about 1-i- miles north of Cuba in the 

Canton quairangle showiLlg the Cuba sandstone, the L~~ssive bedded and tnin 

bedded light colored rock in t11e U.{)_per pD,rt of the J)i cture rest1 ng un-
J ,/'J~ ,,I, 

conform.Etbly on the dm:rk f ·-s-e-1::te sha.ilie (st. David) auuve the SHingf1eld. 

( ~o . 5) coal, which shows in a mine Jillar near the center of the picture. 

This is at or near the ty.,_Je locality of the Cubb sanci.:itone . 



-¥7'5- ( 

(%1 
The gray shale J\uhich overlies thA li171er_,tone east of Cuba is not known 

elsewhere, but srmdy shale, and al terne,ti ons of clay an(_ shale make u_p 

· most of t];le interv 1 betvrnen the Cmba ~wdstone a,nd the Herrin coal. 

The layer of concretionary liM.estone/\.described in geological sections Ot:Vrv 1 

is quite persistent in ex_posures near Guba in tl1.e Ea.Yana and Canton quad­

rqngles . It is also present north of Fairview in the Canton qu~drangle , 

where it reacnes a tt1ickness of 8 or 10 feet. It is found in sorc.e e., .. 1)0sures 

1n the ?eoria and Glasford quadrangles. It is probably of fresh water origin, 

as marine fossils have not been f ounci in it. T11e una.__~rc lay of the Herrin 

(no. 6) coal resex·1bles the 1-1ncler-~lays of the other co:::1,l beds. The no,me ~ 
~ 

Bie; Creeks •ale has been prop ose d for strate. between the Cuba sandstoneAthe 
tv 

Herrin (No. ) coal in the Canton quadrangle. As the i~terval includes 

v-F','I .:::_/ Savage, T. E . Op. cit. P. 309. 

UfilDerclay, fresh ·water limestone and p;arine l1r1estone, as vrelJ a.s shale_ it 

seer1s unwise to designate it as a shale member. 
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Herrin , (No. 6) cloal,., ✓ 
; L CI '~ 

This coal i -exp-o s e only :rn VeP-y- l- · e-i t-e ~sin the Havana 4uad-

rangle. It is exposed or reported in drill records in a small area south 

of Cuba in secs. 19, 20, and 30, T. 6 H., R. 3 E. (Putn.an twp.), and immedi­

ately und~r Pleistoo ene deposits at the neads## of tnree s nall gullies on , 

the west side of Buckheart Creek in the SJ£. ·¼/\sec. 25, T. 6 N., rt. 4 E. 

(Buckher:i.rt twp), 11 to 12 miles east of the outcroJ?s near Cuba.. T.1~1.::i coal 

differs from t~e Colchester and Sprinefield coa ls in that it contains several 

bedded p~rti ngs of clay, ironstone and pyrite, d1vid1ng tne coal into beparate 

benches. The total thic kness o.f the. coal in 4 mea \_ured ex.l.)Osures ranges from 

4 fe et 6 inclles to 5 feet 6 inches, and the bedded ir.upurities range from 

5 to 11 inches in the , &Jf:.P'O-fll:ir-e ._ . The best exposure of this coal and ~lie 

shale and lirr1estone above it is in the central fork of a sma ll ravine in 

the SW. f SE.¾ sec. 19, T. 6 N., R. 3 ~. (PutrYJan twp.) (Figs.~ and iB). 
Geologic section 42. · _,xposure in sr..iall ravine 300 feet north of 

east-west road at south 1 i n e of sect i on in S1vl. ¾ SE • ·if sec • 19 , T. 6 I. , 
R. 3 E. (Putman twp.). 

Thickness 
Feet inc.mes · 

Pleistocene system 
Peorian and Illinoian series 

17. Loess and glacial drift 
Pennsylvanian system 

Not measured 

McLeansboro s eries 
Brereton formation 

16. Limestone, gray, fossiliferous, with abundant ]~s-
ulinella girtyi, and other fossils (Brereton) 

Clay, soft, bedded 15. 
14. 
13. 
12. 

Limestone, gray, massive, fossiliferous 
Clay, light gray 
Shale, dark bl .e, rather soft, containing a few fossil 

1 

trRces 2 
CarbBndale ser~es 

eii:n 88~1,mwPtnrlarge black calcareous and pyritic con­
cretions reaching a horizon ual j dia:~ter of 3 feet 
6 inches, · extaading down into the coal as far as 
8 inches l 

10. Shale, light, with clay ironstone band below center 
9. 
s. 
?. 
6. 
5. 

Coal 
Shale, dark gray 
Coal 
Shale, light gray 
Coal, with tnin white veins of calette on parting faces 

1 

4½ 
·it 
4 
2 

2 
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Exposure of ilcLeansboro and Carbonda1e 8tr, ta in the 

SE. -;; sec. 
_C}.IJ (' 

19, T. 6 H., R. 3 E. (Pu than), a1Jout 1 mi le soui..lrv~t,Lt of cuoa, 
/\ 

sho"\d ne; the Eerrin ( No . G) coal and the overlying 

shale and linestone (Brereton), the ba.sal beo_s of t.t1e _rcLc:antiboro Ler1es. 

La,r~e calcc1,reous 8,nd .,_1yri tic coi"1crel,1ons in t11e LA..tJ.L)e!' benc11 of the coal 

are vi oi ble to tne left near t11e center of t.r1c 1n ci.-ta·e ,. T11e benc11ed 

char~~c t er of the c ort1 ~ with it, s clay bands 1 s s1 ... 0"\Jn in the e.x1) o ol{re in 

the foreground at the rig1t. Fig. 

coal in tLis exposure. 

is a 11or . cletai 1 ec~ ~)l ct ure of Lne 



I o 

I iL • .w1 posure of the Herrin ( j_•;o . 6) coal 1 mile sout 1~1est of Cuba 

see fig . _l_ for exe,ct luc2 .. t1on ) , shouing the division of th1 s coal 

into bencnes by persistent cla.y bands . ; p~rsi stent bc;;,nd of gatatl{ ,::1.tlc,,J.e J b 

seen above the nicldle of the 1)icture (Ho. 10 of de •. ,cribed section), Lnd. 

tvm thinner becis of s11ale (nos. 8 and 6) are indicated at L,dt_;e of """nctur·e . 
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4. Shale, black, coaly 
3. Coal 
2. Shale, black, finely lan:dnated, har·d 
1. Shale, black, soft, wea th::::·ri ng gray 

Fig . 68 shows beds 5-16 of the foregoing section and fig. 69 showo the coal 

and its bedded inpurities in greater detail • . The nur~ber and positions of 

many of the bedded in~urities do not appear to be constant in the 4 sectims 

pf the coal rnea -ured. The coal is also well exposed in abandoned local 

strippings west of the C. B. & ¼•Ry.track near the southern corporate 

limits of Cuba . Here the coal contai11s a larger nucber and greater tn1ck­

ness of bedded in.1puri ti es ta.an in the foregoing sec ti 011. 

Geologic section 43. Exposure in abandoned local stripping in the 

NV. ¾ SIV. ¾ sec. 20 , T. 6 N. , R. 3 E . (Putnlfln twp.). 
Thic1mess 

Fet:t Inc.hes 
Pennsylvanian.system 

McLeansboro series 
Brereton formation 

2 2 • Li me stone , gray , f o s s i l i f e:: ou s , w1th I!usulinella birtyi 

21. 
20. 

Carbondale 
He#rin 

19. 
18. 

1 r; • 

16. 
15. 
14. 
13. 
12. 
11. 
10. 
9. 
8. 
7. 
6. 
5. 
4. 
3. 
2. 
1. 

(Brereton limestone) 
Sh[:,le, brownish 
Shale , blacl<:, soft, w : &. the red 
series 
coal merYJ.ber 
Coal, soft, weathered 
Concretions, pyritic,#1/I.fl.##. black, hard , with some 

calcite bands, not persi r;tent , in upper benc.I.- of 
coal 

Coal, includ'ing the concretions a bove 
Clay, gray 
Coal 
Clay, blue gray 
Coal 
Charcoal parting, not persistent 
Coal 
Charcoal ..)arting 
Coal 
Pyrite concretions, black 
Coal 
Clay, gray 
Coal 
Pyrite concretions, not persi ste_nt 
Coal 
Clay, gray 
Coal, to base of exposure, probably within 

base of coal 
1 inch of 

1 

1 

8 
7 
4 

1 

4 
2 

1 
4 

10¾ 
2·:i 
14 
1/ 

i 
-1.. 

2f 
i~i-
6 
l 
2½ 
l· 
S½ 
g_ 

11 

Fig. 70 shows graphic sections of this coal in the 4 exposures ffeH~##g$#d 

measured. 



Fig . ~ ·"'11) . Grapi.1. ic sections of the Herrin (Ho. 6 ) coal and associated 
stn".t~, in the vicinity of Cuba, (1 - 3) and along Buckheart Creek s ou ,,heast of 
:Junf er1::_line {4) . These sect i o!l}b ·show be dded i r-r ... )uri t i es in the coal in a.11 
outcrop-s . I"'6 ~ :~:rob':• h]e t.bot ~-ertai n bedded p a rtings i n the coa l are lo call 
persistent in the sect i ons ne :-:1, r Cuba- The exposures on ·whi ch the t:. ecti ons 
are based. are: 

(1 ) Outc ro) along ravine in the SW. ¾ SE . ¾ sec . 19 , T. 6 N. , R. 3 E. 
(2) Abandoned l ocal strin mi ne south of Cuba cene tery in the NU . -l. 

1 -SW. 4 sec . 20, T. 6 N. 9 R. 3 E. 
( 3 l Outcrop a 1 o ng r a Ti n e i n t he SE • i- SW. -¼ sec • 2 O , T • 6 I.·;r . , R . 3 E • 
(4 Outcrop in small gu l ly west of Buc kheart Creek in the SE . t SW . ¾ 

sec . 25, T. 6 N., R. 4 E . • 
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Thia coal is corre l a ted with the No. 6 coal, which wa s first numbered w 
from exoosures in eastern Fulton County a nd in the vicinity of Uuba . f17 . ~-,--c_ 

1,, Northen, A. H. Fulton County. Geology of Illi1101s, vol. IV. Pp. 100-lul, 
18 70. 

been 
The No. 6 coal of Fulton t3ounty rm.s s ubse4u enbly borrelateo. nth t h e herrin-

.. 
coal of Franklin and Vvil J.. iarns on counti e s in southern Illino i s , and tlz.l±.s sea!: 

is c a l l ed the Herrin ( No . 6) coal. It is usuall r e cognize d by the presenc e , 

of a persi s tent blue band or c lay par t ing ;=;_ bou t l½ incl es thick , which co tmon1;1 
B:I . 

occ urs 15 i nches a bove t he ba s e of t he coal . I n t he expo sur es measur ed , t he~ 

V 75" . . -o,t, 
Ca dy , G. H. Coa l r e sourc es of Dis t ric t IV, Ill' State Ge ol . Survey , 

Coop . Mi ning se ri es , Bul l . 2 6 , p. 86, 19 21 . 

- ~---- ----- --- -. ~- - -
ts filQ)re than one shal e or clay parti ng, and t he b l ue ba nd ca nn ot be c rtai n ly 

recogn i z ed . 

McLeans bor o s er i es 
/-\ ~y\-\ ·, H I I 

Th e McLeansboro 0 e ries i s na rried f rom 1fo Lea nsboro, ~ Coun ty, I ll i n oi s, 
<fi.:J.;1 

wh ere a d e ep drilli ng g i v e s a g ood se c ti on of thes e stra t a . It i ncludes · 

zy DeWolf, F . 1{ . Stu.di e s of Illinois Coal. Introducti on . Il l . Sta t e Geol . 
Survey , Eull. 16 , p. 181, 1 90 9 . 

Pennsy 1vanian stra t a a bove the Herri n or No~ 6 c oal. The only stra ta ex ­

po s e d in t he Havana quadrang l e be longing to the McLea nsboro seri es are 

da r k sha l e a nd li ne ,.: to ne above t Le Herri n ( No. 6 ) coal, wfflor1 ,;3.r e e _p used 

in sec s . 19 and . .., 0, T. 6 N., R. 3 E . ( Pu t man t wp .), s ou t h and southwc::s t of 

Cuba . Th e t h ree ex p osures mea sured i n t hes e s ections sh ow fr om 2 fe ~t 

5 i nches to 4 feet 2 inch e s of McLeans boro st r a t a . Tne~o OJ~osar&s are 

des cri bed i n geol ogic secti ons 42 a nd 43 a n d s 1own gr ap lcally i n fig . 

70 . 



(17 9 ) ,t9 

The lowe r member is dark soft finely l aminated s hale, conta i n ing 

a fe v,- l arge ca lca reous a nd pyritic co ncretio1 s . F ossil renia ins are v e ry 

u n c o rmn on and p o o rj:y pre s erv e d i n t hi s sha 1 e a nd 1 ts c on c re t i o ns • It i s 

much s ofter t han t he corresp ond i ng b lack shal e ove r t h e Springfield (No. 5) 

coal. Br e reton li me s tone 

The upper me mbe r is gray limest on e, which co rnnon l y occurs in t ·v·o 

benches separa ted .. by a .. arti ng of clay . A san,ple of this lir11e s t one whi ch 

was tested is 91 . 64% so l uble i n dilute hydrochlori c acidi and contains 2 . ?0 

¢ 1 r ~ J4~ ·-t d O ~ 0~ f " 1u c a;; , D • _. ·-7o s 1 .L an . .... ,40 1 n e sand . The coarser insoluble residue con-

s 1s ts of nearly equa l p roJortion s of ~geregat e s of mi nute pyrite c rys tal~ 

~ ha r dened aggr egates of ferruginous c lay, and nume rou s gra i ns of quartz , 

0 . 4 :mm. or le ss in .diameter , rounded to subangu l a r in s .rmpe . No ~' e l l preserv ' 

traces of fossils ar e ) r esent in t h e insolubl e residue . Thi s li mestone is 

ev erywher e foslhilife r ous , and ;,t is marked espe cially by t .tie abundance of 

t he s ma ll f usulinid FusulineJ1A g_irt i, for r1erly cal l e d Gjrtyina v entricosa . 
~ 

~s ;{g0cil ,,- i s s o abunda nt a n d chct r 0.cteri s tic of 6111§ liueie~¥.te- t i.La t. i-4; has 

been cal l ed the "Girt)li na" li me~ t on e . It s 1Jre •:.. ence in abundance in a l i 1 e ­

s t one cap rock of a co a J. li;-;, s been used t o rec o gn i z e t he 1 err i n ( No • 6 ) 
\ 

coal i n va ri ous )arts of ~1goi s ,_ ~ ee ent e tudi es have s lown t i d t tric 

fu s li ·1id i s n ot li rr.i ted to ~ li r.ies tone , and that other speci es of 

fusulinid s from other horiz on s have been c onfused with it . The d i agno;:,tic 
El 

internal characters of Fusu linella girtyi have bee n rece ntly debcribed . 

✓w 
Dunbar , C.;i o. and Condra , G. E. The Fusulini da e of the Pennsy l va nian s y s ~ 

tem i n Nebraska . :Nebr as ka Geo l. Survey, Bull . II , 2nd. se r . , P.P • 
76 - 78, 1927 . 

perpl_exa is , ne · t to J?u sulinella gi rtyi, t he mo s t 
~ -

abunda nt f ossil i n this limestone . The species of fossils col lec t e d fr:oK U,1s 1 s 

·~" s-tone a re listed i n Appendix A '" o T - . 
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The m ,,me Brereton l.J. H:c .::,tone has b e en recently proposed for· this 

li Ee ston e fro m exposur ~s Qlong a branch of Copperas Creek ea ~t of the 

J!il vil lag e of Brer e ton ltfhA# in che eanton qua drangle . Exposu res in t l.1s 

Savage, T. E. Op . • .I.-

Cl t, • P . 30 9 . 

v _i ci n i ty a re h e re #.fJ#IJ. c onsidered t h e t ype e> . .poscn e,s-of the Brereton f orma t i on. 

Str~tigrap : i~ relatio ns 

The basa l sand ~tone OL , the 

lDcally trunca t es s ome or all of the stra t ~ be t ween the top of the Canton 

shale and t h e Springfield ( No ._ f\ ) coal . In some exposur es thi s trunca ti on 

:/IIJ or unconformity is pre s ent, but s1·1ale or poorly bedded cla y , r e., ther than 

s a ndstone , is t h e first s tra tum above it . The li mited area affected_ by t : ese 

unc onf orma ble reL::_. ti ons in the Havana quadrangle do e s n ut _prove clea 1·ly 

whether or n ot this trunca tion occurs a lo ng the channel of a stream ex cavc1.ted 

before t h e deposition of the Cuba sa nd s tone . Relations bet ~een the Cuba 

sandston e and und erlying strata in t iie Canton, Gl a sf ord and ? eoria quad­

r angles su@~ e st the prese n ce of stream channels in #I which' the coarse r 

·and thick~r ~ sand s tone w·:1 s deposited i-H tho ve ~¥@a~. The stra tigrap 1i c 

r e l a tions of the thin marine li mestone above the Cuba san d ;:.. to r~e a re dis ­

cussed on p . ~ The Brereton li n_,_e s t one is conforrnably ov erlain by gray 

shal e in the Canton quadrangle . This shale has been nar1ed the Copp eras 

Cre ek ~ •• ~., It is not expo s ed in the Hava na q_uadrangle , havi ng been com­

p ~ tely removed by pre - 7 ea stocene er osion . The Breret on f ormati on is 

everywhere u nconf ormable overlain by Pleistocene r::.iate r ials . 

Correlation . 

The Herrin (No . 6 ) coal i s the top of the Carbo ,dale series 1n I l l i nois . 

It is _p-01'@,bltr t h e c,,pp roxi nr.te equivalent of one of the coals i n the u1)per 

part of the llegheny for- me tion of Ohio and Pennsylvanie, , probably t he 

:Mi ddle Kittanning or Upp er F reeport coal . This coal and associ a ted stra ta 
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are probably equi valent to the upper part of the Henrietta fo r riation or 

tp.e l ower part of the Pleasanton for mati on of Mi s souri and Kansas. 

Post-Pennsylvanian pre -Pleistocene dep osits. 

No materi a l s a ccumu l a ted in the l a t er .Pennsylvanian or Perr ian peri ods 

of the Pale ozoic era , dur ing the ~esozoi c era , or duri ng the Cenozoic era 

previous to t h e .Pleistocene per iod have been :f ound in this quadrangle. 

Rounded pebbles of quart z ana cl1ert, which are of c om..1.vnon occurrence in tl1e 

gl a cial drj_ft dep osits, ar e s i milar to t hose occ urr i ne on the iancaster 

:re neplain of southwe s tern , i sconsin, a r·egi on w n ch wa s not gl a ci a t ed. 

These pebbles may have co me fro m s i mi l e., r deposi ts which forr.ter ::i y occur r ed. 

in t his region, but were l a ter worked over and i ncorpora ted in t he 

P l ei s tocene glacial deposits . T: e p r e -gla cial surface may be considered 

t r e princi ~Ja l p roduct of t h is long unreco rde d ti ne whe n er osion predominated 

over d ~position i n this rggion. 

Preglacial surfa ce 
I\ 

The general character of t 1 e pre-gla cial s v. r f a ce icay be d .t ermined. f rom 

t h e altitude s of co ntact betwee n t e Plei st oc ene and Pennsylvani a n deposits~ 

The surfa.ce thus out1ined is, h owev er, CO I".!plex , as t he olde s t Ple istocene 

depo s its i n various p laces belong to different s tates of t ·1e Pleistocene , 

and erosion during the i nt erglacial s tage s r emo ved locally not only the 

.eposits of the p receding glacial stag e, but soi ~ 

erials a s we ll. 

pre -Pleistocene mat-

The altitude s of the p r eglacial s urf a ce s ranged fror about 660 fee t 
· 1 

a bove sea level i n t h e vici nity of Cuba to about380 fe e t under part s of 
( ' 

t ~~1 e Illinois River flo od plain a nd the sa ndy terrace around Havana . The 

maximum knon. relief is thu s appr oxi ma tely 280 fee t. The al titudes of 

t h e present surface r ange fr om 686 feet a t Cuba to 427 f eet at water level 

i n t h e Illinois val l ey i n the s outhern pa rt of the .uadrangle, a relief of, 

approxi ma tely 260 feet. The charadter of thi s surf ace, a s de t ermi ne d 



(182) 

from ou tcrops or drill record s is p1otted graph ically in Ph te III. The 

n1ore i mp or t an t features s h o vn on t his contour map a re bri e. f l y discussed 

here . 
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.J ) ,·orthvrestt: rn pa.rt of the quadrane,le . T11e bed roc k urfe,c e 

see rris to decline gracua1. y or abruptly ·west of the ar e of highest 

~ ti tude near Guba • . mhe t wo st r ea1 ,· s near the northwes t f/r/lff#tJ. corne r of 

the qual-.rangle are cut to levels of abou t E,80 and 620 fe e t and sho - n o 

be l rock. e be_ rock lev e l aJong the head tributaries of Stuart Creek 

i s 580 to 600 f eet, but t h is deelines to t he sou t h i n sec . 2, T. L r. , R. 2 

• ( Bernacotte ) to 540 feet , a11d s outh of t nis no e- · osures are fou nd 
/\ ·. 

along t he banks , b ed or tributaries of the creek . n oil te s t boring 

i n sec . 24 , T. 5 ,T.,, • 2 E . ~ on t h e terrace north of Spoon ... iver a nd e as t 

of Stuart Creek show:=, n. bed rock 1 ti tvde of 430 fee t , 110 feet l o\7e -r 
sc1uare 

t ban t he lowes t exposure along Stuar t 1 reek . - n area of several miles 

i n t h e no r theast p ,rt of the Vermont c1uadrangJ.e and tbe sou thea._ t 1)art 

of t he ~von (:i.uadranele adjac ent to the northvver t p .rt of the Hava..na 

quc drane;le has a bed rocl snrface lo Ye r t han the beds of ravines at 500 

to 430 feet . Th.is area seems to be the loca ti on of the p r e -Ill inoian 

or pe r h;:-1-ps pre - Kc1,nsan valley of Spoon River . This valley may have had 
t wo or 

a -v'lidth of three -/hr¥·###. mi J ·es , while the present ve,l. J ey of 0poon River 

be t v1 t::· en :g er na dot t e and Se v i 11 e i n t he Ven on t (l ua d ran ·:, l e i s bounded by 

roc k exposures no t more Jb.han one half mile apnrt in several _plac es . The 

lac_ of well data in t h is area 1na:{es it i 1i:_pcJss i ble to ma,J the e"': ,ct lrn1ts 

of this old vall.ey . 

( 2 Slug Ru n val1ey east of Cuba . 0 everal mall buriea. val leys 

have been de tecte d in secs . 15 , 16 , 21. and 22, T. 6 T. , R . 3 E . ( :Pu t 1&w ) 

in connection wi t h coal mininet o)eratio ns an f/4J#I# te s t bori ng s in the 

Sp ri ngfi eld ( fo . 5) coal . These seem to be oc cupied at lea s t i n some 

( fl· g . i6 · pJR c es by wea t he r e gravels of pre - Illi no i an age see , ) . Such 

gravels con ti nue south a long , lug Run to its j unc tion ,vi t h Bi g 'iree k a n d 

u1)s trea1:1 abou t 2 miles along tl1e val. le of Btg Creek . Si milar gravels · 

been f ound a l ong Bie; Si. s ter Creek in s ec 8, T. 5 :i.;J" ., • 4 E . (L1verpo o 

but n one .nave been f ound along the lo1 1er )art of B· 
lt,; 

Tee v· - 1e·1.r .,>- "<{ <;__, , 1 J • 
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Thi s di s t r i but i on s ugg e st s that d n r i ng pre g 1c,, c i e 1 or ear 1 · r i 11 t erg J a c 1 al 

ti me a Vc,l ley may hn ve c rossed Bi g Creek and united w1 th on e of the oranc1 es 

of . Big Sister 

6 -r . , R . 3 E . 

tb,is branch. 

Cre e k, p robably he 
,tlN\f' 

(Putr,1an) , as t he r e . A 

branch her1,dine; 

Et re no out cr o~J s 

in the .SE . _l_ se c • 36, T. .;, 

t~ o .. t.ne bed rock a long 

( 3) Little Sister Creek Vc,ll ey . A p re gJ aci8,l ve,lley is re1Jor ted to 

c r o s s t he di vi d. e bet we en -i t t e Si r:.; t er Cr e e k and Bi g Cre ek near St • Davi d , 

cutti ne below the Sp ri ngfiel ~ coa Thio valley seems to mee t tne vall ey 

of Big Creek ne q r the po int ef er e- i t cmnves· fro m a s ou t ~e rly to a s outhwes t­

erly di rection, and sugge s t s that i n pregJacia l or p re -IlJi n oi n ti r~ 
u ppe r 

the drain2c,e;e of Bi g Creek continue d sou t h past St . David i nto the drainage 

b.0 s i n ofLi ttle Sist e r Cre ek . The bed r l ck altitudes 2, long Little 81 s ter 

Creek ere lcn er than along Big S i ste · o.r Bu ckHeart vre el s, indj. cat1 ne; that 

Litt e Si 0 t e r Cree ~r had t he l a r g e s t ""r eglacial vc1,l l ey of the three. 

(4) Drai nage c11 nges south we s t of LewiG town . 'rhe la.rge ravi ne weB t 

of Lewistown has a bed roc k level l owe r t h an 510 fee t in its u~Jer part, 

j uc t west of Lewistown In the lower mile## t his val ley is bounded by rock 

val ls rining to ~50 or ,60 feet . he l'owe r pa rt of t he val ley a.pp ea.rs 

t~u· to be of n ore rec e nt origin than ,~1e up Jer . 
0 1/L. ~«- L<;y1<.P.-t.4 - ,I~ , • ~ ~ , 
r t o_ the v~lley are not ~nown ~; be ~o e res1sta~ t t ha 

as the rocks 

th he other 

p a • It see ns likely tha t the drai nage of tne upper part of t ne va lleJ was 

carr ~eel ncro s t he p r esent d ivi de sou t hwest of Le Nistown to a southea s t 

flO¥ving tributary of 2a:_ t Creek, as show1 on t }e c ontour ria.J. rihe date of 

thi.3 d rc:i.i n .&, e ch nge is not J'·:no,r. n as p re - Illinoian deposits ·we r e not 1· ound 

along eitLe r of ti e s e Vc lleys . 

( 5) Valley of Coal Cr eek . 1l1he valJ ey of oal Cr eek is pre - Kansan 

i n a.e;e, at l east i n K,rt , as Kansan dri f t is fou nd in t hts v .vll ey, a n d the 

be d roe _ cppe 0 ,r , at mu ch 11i ghe r levels along it s lateral tributan.es on 

both sj_cl.es . 



( 6 ) Valley near -:ou nd Clic.l~)el , Isabe1 tm7nship • T' e east flovvine:: 
'µJi' 0 t 

stream in secs. 20 , 21 and 22, T. 4 N., R . 3 E . (Isabel) has no rock out ­
/\ 

crops ve 0 t of the point where its vaJley nerges with tha of Spoon Ri ver . 

#'!!rif# .. ~#-JJ1f$##i:fffi-#1/.####} This stilge;ests that th1 s strea1, fol] ows t11e 11 ne of 

a pr eglacial val J ey b e tween , poon Ri ver and Otter Creek . It may have car£ 

ried the dr inage of the North BranGh of Otter 'reek above the s1ar> bend 

in t his s trear1 in the Ii/ . ~ s e C . 19' T . 4 1\r. ' R. 3 E . ' and t .r1e s OU t.n f 10 1/4.­

i ng po r tion of t he Horth Branch JrJay have been a pirating brancn of Otte r 

Cre ek . 

( 7 ) Steep slopes of Ill inoi s i ver roe~ val]ey . Very steeJ slopes 

along t he ma rgi n of · Illi nois a iver valley are indicated i n t he straight 

sec t ions of the valley in secs. 26 and 3~, 1 . G N., R. 3 E. ~ · 
tr?f° 

( Isabel), 
1 

secs . 29~ 31 and 32, T. 5 rr . , R. 4 E . ( Liverpoo~) and secs. 14, 22 and 23 

of the same township . r 1.Le st rai e; 1tne ss and s te el)ness of t r, ese po rtio ns of 

t 1le valley wal l a.re ~)r obably the res 11 t of t he torrential flow of water 

whj, ch occu1)i ed this ,1 .lley a t the ti rne of the d.rai J1age of Lake IlJ..l no i s, 

or d JYi ng o:1e of the later ti 1 es when l, he VE1,lley -...vas occu1Ji ed by a to1·rent 

of e: J a c i a 1 V!Ft t er s • . 

(8) Spoon Rive r va,lley at Duncan Jtills . steep soutn wall for s· oon 

river is indicated ,t Duncan _Jlls, where the so t,th end of t.tie h1g.i:1way bri dge · 

rest s on bed rock and the north end of the bri ·ge rests on 60 feet of 

va 1ey fi11. 

(9) FJ oocl plains of Illinois a nd poon Rivers c1,n1the terrace 

area east of~ Illi nois ~.iver flood plain . r he level of the rock floor 

of - Illinois and Spoon Rivers is indicated by these uatum points . 

( a, l ( b -
(c 

( d) 

( e) 
( fJ ) 

... poon Rive r at Duncan 1Jills, 400 feet . ~ 
Spoon · iver t errace i -1 sec . 24 , T. t) 1; . , R . 2 J{; . ( Berno.dotte) 400 fe0 t . 
Ill1 n 1:is iver vn.J ley a t and nea.r Sepo (front 5 coal test bcr':i.ngs) 

430 , 406 , 409, 406 and 398 feet . 
I 1 7 . . R . 11 . 4 T L1. T R. 4 i:i7 • #:fJ.4 , JI.. ' f/11 

J-1. u -fil: ' ~1no1s ... 1_-ver ¼va ~ey 11 se c •.. , _ • " · . , .J..:J IPJr w N'Wll= 

(Waterford r ·403 fee t . ~I 
Ill~ no~ s R~ ver "terrace ~-t Ji[,vana . Bed, rockpot rea_~ J.ed c. t ~10 i. el.!t . 
Ill1 no1s River terrace 1n sec . 31, T. 22 N., n. 8 v. 381 feet . 



Tne f oregoi ng data i ndica t eB an averag e a1t ·i t u~ e of the ed rock SLArface 

of 400 f eet or a Ji ttle lov.rer . The level of the -#ihf#### rock fl oor bf 

t 11e terre,ce east of the r i ve r a 1n ears not to be 1 .... i g1 er t han t mt of the 

fl &od plain . Vari a ti ons in the rock level nea.r Se _p o are p robaoly due to 

t he ent r enchment of t:i1e ; regl . ci ,l valley o •·1ast Creek into 

al-one; t he. r ,c-i.rgin of the va ley# of , .e Il _i n ois Ri ver . 

rock terrc1 c 

( 10) r"' tri _p n ini n,. area sout11east of uba . 1\:1e bed rock to ... ocrd, ,).riy 
1AJl1:), 

p f pttrts of s e cs . 27, 2'.:.5 , 33 ~nd 34, T. 6 N. , R. 3 .E . (Put man) nas oee n 
"\ 

contoured from the data su JJ lied by s everal huntr ed clo s ely sJac ed ~nu 

c ..,uTa tely leve l led co<: l t 2s t b ori ngs . T1:1e con t ourimgi of th1 s surfac e 

rev eals many mi n or i rr e gu J Rri ti es such as doubt l e., s occur in alJ parts or ·: 

the q 1.;_adr ng l e . 1l1hese minor . irreg u }ci.rJ. ties can ,Je snown only Yv"1 ere t. e 

dn tum po L 1ts Rre rery c l_o s ely s 1_Ja c ed, . s in tne str1.,_) m1n · -1g area . 

j 
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Pleistocene system 

Introduction 
:J 

The term Pleistocene was introduced in 1839, but the original 

Lyell, c., Elements of Geology, French translation, ap ... 1endix, .P.P• 616-
621, Paris, 1S39. 

_______ , Charlesworth's Magazine of Natural History, vol. 3, 
p. 323, footnote, 1839. 

stratigraphic ~lication of the term was revised and def~nid in its present 

status in _ 1846. The Pleistocene system in America is_ divided i-nto five 

Forbes, .bd ard, On the connection between the distribution of t n e exist­
ing fauna and flora of the British Isles, and the geological c.tian e s 
which have . affected their area, especially during the epoch of the 
Northern Drift: Great Britain Geol. Survey 1-emoir, vol. 1, ~. 402-
~03, 1846. -

glacial 1-Jf- and four i·1terglacial aeries. (See table1 p. L:_.) All of these 

serie·s occur in Illinois, ff.fiI.fl ,tlihttJI !Pl.II but the Havana quadrangle con­

tai·; s gJacial deposits belonging o ly to the Nebraskan, Kansan ad Illinoian 
' 

series. Interglacial deposits belonging to each of the interglacial series 
train 

are pre.ent in the F.avana quadrangle. Valley~ slack water and wind ~ep osits 

#I belonging to the Wisconsin, and proba r)ly also to the Io,.an gl_acial stages 

The Pleintocene depca its overlie the 

Pennsylvanian strata unconf orr.n bly. 

Pleistocene deposits cover# the entire surface of the quadrangle, 

except wocally wher_e postglacial erosion has exposed the bed rock. 

The entire area was mantled with glacial deposits of Illinoian age, and 

the record of the older stages of glaciation is pre~.erved in isol~ted 

localities where the older drifts are separated from the Illino1an drift 

by loess, peat beds or lacustrine silts, and where the older drifts show 
_/ 

a profile of weathering, beneath unweatnered Illinoian drift. Localities 

cUscussion of profile of weat1 .. ering, P.i? • r' _ ----,-- , - \. 
• I 

---..,;.;; ____ _ 
-
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where the deposits of pre-Illinoian_age are exposed ben ·ath Illinoian 

drift are shown in fig. 71. 

Nebraskan and Aftonian series 
~ + .tBfrc.. 

Two glacial drifts older than the Illinoian were recognized in two 

r :::. vines in the· southern part of the Havana quadrang··e. Tne lower and older 

of these drifts is referred to the Nebraskan, the earliest Anown e_poch 

of glaciation, and the upper to tb.e Kansan, the second known glacial u 
stage. 

QT 
✓ 'Vanless, H. R. llebraskan till in Fulton County, Illinois. Trans. Ill, 

State Acad. Sci. vol. 21, pp. 273-282, 1929. 

One of these exposures is ffii# in the largest ravine in the NE. 4 

sec. 5, T.3 N., R. 3 E. (Kerton ·twp.). 

Geologic section 44. Cut bank on north s:i.de of ravine Ill/I 

near center ~TE • ¾ sec • 5 , T. 3 N. , R. 3 E. ( Ker t on t wt? • ) 

Thickness 
Feet L10hes 

Pleistocene system 
Illinoian series 

8. Till, calcareous, light gr~ 12 
Yarmouth series · . 

7. Calcareous concentration, white, in clay 
1 6. Silt, calcareous, bluish to dark blue [;ray, -"';? 

1~ I compact; fossiliferous (containing a loess, 
n ' or terrestrial fauna); not disti~ctly bedded; 

contains numere-oi; iron stained co·ncreti ons of 
irregular shape as large as one foot 6 inches 
diam ter; weB. thers to dark c1, ocolate brown; 
smoothed upper surface due to glacial erosion; 
shows a lenticu.ar mass of noncalc rt reous Kansan 
till thrust into it (fig. 73). For fossil 
list from this silt, see Appendix A 1Pa~ ~ 

Kansan series 2 or 3 
6 

5. Till, noncalcareous, grai (~ horizon~of buried 
profile of vrnc-.,thering); inc l udes three foot len-
ticular mas . .:, thrust into Yarmouth silt 6 

4. Till, calchreous, rusty colored (horizon 4 of 
buried LJrofi =e of weathering 

3. Till, calcareous, dark blue gray, to stream level 
3 

Aftonian series(?) 
2. Sand, calcareous, yellow brown, exposed at east end 

of cut 2 
TQbraskan series 

6 

1 

6 

6 

3 
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$ The l\febraskan series was originally called sub-Aftonian, because ## 

drift of this age was discovered below the Aftonian gravels of western 
Jj/ 

Iowa. Subsequently the name was changed to 11ebraskan from typical ex-

v 2£7 Chamber li n , T • C • t#.rhl#i#li/J##l#ffi#lltl#J.##l##.IH!Ht1ti1Mrl ftt1#ff.if 1 omen c lat ur e 
of glacial form~tions. Jour. Geol. vol. 4, pp. 872-876, 1896. 

q 
~~aUres along the Uissouri River in eastern Nebraska and westenn Iowa. 

i/ 0 
Shimek, B. Afto"nian sands and gravels of western IO\ a. Bull. Geol. 

Soc. Amer. vol. 20, p. 408, 1909. 
_____ • The Pleistocene of the -lissouri Valley. Science, N. s., 
vol. 31, pp. 75-76, 1910. 

The Aftonian series is named from exposures of gravels between two 

drift sheets near Afton Junction, Iowa. The gravels were at first consi ered 
_:_j/ 

te b~younger than the drift of the Kansan epoch, but it was later dis-

vjJChamberlin, T. C. l##t/Hii#HH####l#ill#iiff####lfi;l##$t1# lfifl#fwu~#fl~­
##ilJ/Nl#ll##i#Jfl#fMli' Tl_e classif i ca ti on of American glacial de_posi ts. 

Jour. Geol. vol. 3, p. 272, 1895. 

B~RE~ fliAf fli}j overlying drift is of Kansan age. 

✓ ifJCh ~ 1· T C N 1 t f 1 . 1 f t· J G ~-amoer 1 n, • • omenc a ure o g ac 1 a. orma 1 ons. our. eo.w. 
vol. 4, pp. 873-874, 1896. 
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_Fig. 11.,. 

r -'ise - ( I a ) 

1 ' Diagram of cut bank in tne liffi. ¾ sec. 5, T. 3 N., R. 3 E. (Kerton) 

sho-rring Illinoian till overlying Yarmouth fossilif rous loess ana. Kanban 

till. Due to lf/N#lil#;:/J glacial .overriding of t... ... is surface a we dge sl1ap e d 

matss of leached and oxidized Kansan till 11as been ti1rust f:nto the Yarmouth 

loess from the east. In the lower right i)artion of the cut bank is a mass 

of H#t#/.#1 oxidized c~lcareous sand of Kansan or Aftonian age, and near the 

w;_ .. ter level at the base of the cut is a rolled mass of brown oxidized cal­

careous till /#I surrounded by blue gray unoxidized till. This 1J.ass is 
~ 

interpreted as a rolled pellet from the upper surface of weathered Nebraskan 

till in this vicinity which was incorporated in the Kansan till. 



~he 

Kc 
.. -··-· ... . -- --.. .. ....... .. ................... .. ..... ~ 

i gure 2. Diagram of cut bank on nsrth 
s1 e of r~i~e near c enter 9f 1-m. 4 aec. 
5, • 3 N. !.~• ~ E. (Ke-~ton • 1 'A-r-eas i n­
clude in figblres 3 and ~ outlinea with 
d_otted iines. 

I I f 111inoian till, calcareous 

y Yarmouth foss i l i ferous loess 

~ Kansan till, noncalcareous 

f K~c I Kansan till , oalcareous,oxi dized 

~ Kansan till, calca1~eous 

~ Aftonian? s a.nd. , calcareous oxi~i~ed 

1 N \ Nebraskan till, calcareous oxidized 



Fig. U_,))er portio:ri of cut bank sketched in fig . -1 '2,,, , 

coi . act fossiliferou s late Yarmouti1 loess, l.J i,ne:; bet veen calcLl.reous Illi­

noian till above and noncalcareol,s till below . TYe Y r1 out 1 fr ;L ,,}j loe s 

is outline d.. 



( 192) 

1. Till, calcareous, oxidized, brown; a rrunded ball with 
projecting knob, sumrounded by d~rk blue gray unox-
idized till.(figs. 72 and 74) 

About 200 yards-east of the above cut, yellow-brown, calaareous Aftonian {?) 

sand is exposed above brown oxidized calcareous till, like the rolled baJ.l 

oMebraskan-t-i-±-3_ incorporated in the Kansan till. Fig. 72 is a generalized 
/\ . 

sketch of the relations in this cut bank. These exJosures wer-e studied in 

Au_gcst, 192?. ~1Jhen revisited in .Tune, 1928, extensive slur ping of loe ss 

and soil fro m the upper part of the sloJe had covered the ·Nebras~an and 

most of the Kansan till. 

The other exposures of Nebrawk~n and Aftonian deposits are in a ravine 

about one half mile Rorth-northwest of the ###1# exposure described in 

~eologic section 44. In this ravine the Pleistocene succession is a 

composite of "ta) a sharply cut gull~ on the west side of the ravine, (b) 

outcro~s along the ravine about 150 yards below the 0 ully, and (c) a nich 

cut bank on tht? southwest side of the ravine at the l ower end of the :main 

ravine outcrop. The top of the -exposure is 22 feet below the adjacent level 

upland. 

Geologic 
s 1 in the ffi • ]:-

section 45. Exposures in a ravine nest of Otter Creek 

SE. 4 sec. 32, T. 4 H. ,If R. 3 E. ( Isabel twp. h,-
' T1ickness 

Feet lncl1es 
Pleistocene 

Peorian 
17. 

16. 

system 
series 
Loess, noncalcareous, ray, buff above; with reddish 

spots along joints and root canals 
Loess, calcareous, gray; soa e ferru inous concretions 

and a few kindchen 
Sangamon series 

15. Loess,· noncalc ~reous, reddish; some carbonized ~ood 
- fragments; lov1er suri ace di s north 
Illinoian seri~_s) 

14. Silt, slightly calcareous (probably around local 
centers such as root canal~; pink and gray lam­
inated; pebble concentrate at top; thins and 
dis@ppears to north 

13. Till, noncalcareous, brownish-gray (horizon 2 of 
buried s-G4-l profi le}°'"f , ,, 7 · 1J, 

12. Sand and gravel, noncalcareous 
11. Till, slightly calcareous above, more calc¼reous 

below; reddish brm·m; (10 1 .. er part of horizon 
3 and horizon q..of buried profile of weathering) 

3 

7 

3 

1 

2 
2 

1 

4 

6 

3 

9 
6 

6 



Deta i l of lower portion of cut bank ske t ched 1n fi~ . 

rolled m· ss of ceder reous o:; .. idized rebraskan till incor_Jol'c~.te 

snowin 

1 n uno..,_i u i LJed 

calc .re uus KR. n ,)an · ti 11 . T11e ~Tebraskan ti 11 pellet is outlined . 



? 
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10. Till, calcareous, light gray 
Yarmouth series 

9.· Silt or loess, IMHt##calc c. reous, gray, u_1fossil­
iferous, not persistent 

8. Sand, noncalcareous, yellowish, v~ry f1ne; gravel 
concentrate at top 

7. Gravel,. noncalcareous, broriilsh; including some beds 

15 

l 

_ of coarse reddish sand 15 
Kansan series 

6. Till, calcarsi°us, dark gray, bouldery; deformed into 
sharp foletS (by shove of Illinoian glacier, see 
fig. 76); containing the following kinds of in­
clusions; (1) numerous large blocks of well pre­
served wood (fig. ?5); (2) la.rge blocks of thorou ·h­
ly leached and oxidized till (Nebraskan); (3) 
~s blocks of blue gray calcareous fossil­
iferous loess (Aftonian); and (4) rmma~ms 
blocks of dark forest soil, with small fragments 
of carbnm.ized wood; in cut bank on southwest side 
of ravine lower surfface is very uneven and in­
clined to west 

Nebraskan series 
12 

5. Till, noncalcareous, brownish ray; including a large 
mass 2 feet -6,•inches thick, proj ectin6 toward 
east into sand below; se arated by sharp contact 
from till above (figs. 77 and 78) 1-1½ 

4. Sand, noncalcareous, light buff; somewhat crossbedded; 
foreset beds dip east; includes several lens-
like Rsses of weathered coal 2 

3. Gravel, noncalcareous, lenticular 1 
2. Sand, noncalc~reous, to base of cut 4 
1. Till, noncalcareous, brownish; exposed by digging; 

6-8 

6 

may be lenticular 6 

The sections along this ravine were measured in August, 1927. In 

were buried to quite an extent by silt and sand wash of the ravine, so that 

the contorted till, inclm ing blocks of Aftoniar, loess and pre-Kansan soil 

could not be4 found easily. The lo in the .,.~ nsan till figured) had been 

carried a uay by the stream and the high cut bank h~d kilumped extensively, 

exposing the brow#n oxidized noncalcareous Yarmouth grafel in tne up~er 
~ 

portion. This had been covered>bY soil and slup!p previously. The Nebraskan 

till and sand were buried with debris from above. 

Pebble counts were made of the Illino1an, Kansan, and Nebraskan 

tills in these to ravine exposures to determine, H' ~essi~l@, H certain 

types of r ocks were characteri._,tic of a certain till either by their abund-

ance in one t· and ~ari t' in others, or by their presence in one ~ 



Fig.~Log of conif erous 

sw. __ ,_ cJi;:. 1 Se C • 3 2 , 
"1" ~..L!J ";l: T. 4 lT. , 

~- (.,~s) 

? wood in Kansan till in bed of 
tt41(' • 

R. 3 E • ( Isa be~) • 

./ 
ravine 1n 



19 2--- ( ( Cf b ) 

' 

-
/,1' • _?i g • b Kans\~ till contorted into sharp folds by ovcrriding~ an 

ice, in bank of the same ravine as shown in fig. 15. 



\ - J:S-5- ( t '11 ) 

Fig. 71. f#d# Diagram of ex~osure in a cut bank on the south ebt side -- . ~~ ~ . 
of a ravine in the sw. -~- SE. t sec. 32, T. 4 :T., R. 3 E. ( Isa be~), showing 

calc2, reous Kansan till overlying noncalcareous Nebraskan till and sailu&, 

which has been locally contorted so that one mass of till is surrounded 

by the sand. 



-HM- C \ i 

' 

' Jig. 1 i . Pliotoe;rai)h of cut bank shmrn by diagram in fig . 7; , sho .. 1ing 

Kansan and Nebraskan ti 11. · ii..t.. -£ ~ rA..-1!,"-'L,<~ ~ ~ 
~ ~' 



(199) 

and raritr in the other two. A pebble count is made by lining out an 

area of one or two square feet and picking up all pebbles larger than 

the size of a pea on the surface within this area. This g ives represent­

ative proportio_ns of the different kinds of rocks incorporated 1n the 

till. 

Fresh till in this region is calcareous. A noncalcareous till ·ms 

been leached of all of its limestone and dolomite _pebiJles, ~ ~ ny sand­

stone and stale pebbles have also become disintegrated, hence its pebbles 

consist_principally of the rocks which are most resistant to we c.. tnering, 

such as quartz, chert, igneous and metamorphic rocks. The Nebraskan till 

is noncalcar_eous in the only exposure found, white the other ti 11s are 

calcareous where pebble counts were made from them. 

The proportions of different k½nds of rocks in the peb)le counts 1rade 

is shown gra~hically in figl 79. 

A saTu~le of the noncalcareous sand from belou the Nebraskan till in 

the second ravine described was examined. It is principally quartz sand 

from 0.1 mm. to 1 nn ., with a few grains of chert, feldspar, muscovite, 

granules of quartz, gra1\g_te and greeBstone. The larger quartz grains ~re 

rounded or subrounded, but many of the smaller grains are angular. 

The wood included in the Kansan till in this ra,vine (fig. 75) was 

identified as • This wood is prob-·.bly 

of early Kansan age, representing forests which occupied this region when 
• c.::t 

the Kansan glacier covered the Fc~i~n. 

The blocks of loess included in the Kansan till contain a few fos­

sils, but the preservation of these is poor, as the lo·ess was greatly 

compacted and crushed first by the overriding Kansan glacier and later 

by the Illinoian g)acie~J The three species identified from the loess 
Pwi:t~. 

are listed in Appendix A Tney are all land shells and characteristic 

of loess deposits. The 1 · oess 1s probably of late Aftonian age. 
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Kansan series 
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( Chamberlin, T. C., in Geikie, James, The Great Ice Age, pp. 753-764, 
1894. 

T~1e term Kansan was proposed for t:i.1.is series of glacial deposits because 

it has wide surficial distribution in the State of Kansas, where it is free 
0 

fro m complication witb! other drifts. 
.. 2-f . 

✓ Chamberlin, T. c., The emassification of American @lacial 
Jour. Geol., vol. 3, pp. 270-277, 1895. 

Deposits: 

The Kansan series is repreoented by dar:i( blue gray till in a few 

exposures in the quadrangle. It is distinguished fror._ the overlying 

Illinoian till only in exposures where a weathered zone of till or inter­

glacial deposits of Yarmouth age were preserved ~bove it. Kansan till has 

been recognized with more or less certainty at thirteen exposures in the 

Havana quadrangle. In six of these exposures it is separated from the 

overlying Illinoian till by interglacial loess or W(.tterlaid silt or slbil 

of Yarmouth age; in four exposures it is separated by oxidized and leached 

sands and gravels of Yarmouth or late Kansan age, in one exposure it is 

separated by 1###1 one band of Yarmouth fos iliferous loess, several. feet of 

sand and gravel, and a band of Yarmouth fresh wc:. ter silt wnich is also 

fossiliferous. a.aEl _ n the other two exposures it is di stingu1s1.1ed fror.u 

the Illinoian Mrl7 by a weathered zone developed on the Kansan till 

underneath calcareous and.unoxidized Illinoian till. 

The relation of the tor:1ography of Kansan time to the plaees ihere 

Kansan till is preserved is well illustrated in outcrops along Coal 

? Creek in the SI.¼ sec. 30, T. 5 N., R. 4 E. (Liverpool twp.) where the 

Kansan till is limited to a belt closely paralleling the-creek valley. 

In the upper portions of lateral tributaries the Pleasantview sandstone, 

the bed rock of this a rea is exposed at altitudes higher than those where 
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t~e Kansan till is preserved nearer the valley. The preservation of Kan ~an 

till here is probab1y related to·the trend of this valley, which drains 

abouts. sm, 0 E., while the direction of Illinoian ice advance was a:t:1_proxi­

mately N. 60° E., nearly at right angles to the trend of this valley. 

#41:tJ#ff##/JThe exposures described in g~ol 1 ,gic sections 44 and 45 show 

typical sections of the Kansan drift undl::'r fossiliferous Yarmouth loess in 
section 44 
i~e first ~vi a o aoseri~ea and under weathered sand and ~ravel in #~~section 

45. It is noteworthy that the Y'.I.B.nsan till immediately below the fossil­

iferous loess has been considerably• Vveathered, with the development of 

a profile of weathering, vn1ile the Kansan till below the weathered gravel 

is comparatively fres~. The significance of this difference will be 

mentioned further in determining the ages of various Yarmouth deposi t_s. 

The best expesures showing Kansan till directly beneatn Ill1noian 

till are in several branches of a ravine south of Spoon River, described 

in the following section. 

Geologic section 46. Exposure in the east branch of a r ~vine in 

the NE. 4 SW. ¾ sec. 16·, T. 4 N., R. 3 E. ( Isabel twp.), about 100 

feet abov~ its juncti~n with other branches of the ravine. 

Pleistocene system 
Illinoian series 

Thickness 
Feet Inches 

3. Till, l##l#lff##i calcareous, dark blue gray 8-10 
Kansan series 

2. Till, noncalcareous, brownish gray, clayey, 
with polygonal fracture, containing a few 
pebbles of chert and dense igneous rocks, 
nearly a gumbotil in texture 1 6 

1. Till, noncalcareous, reddish brown along frac-
ture surfaces, bluish gray in centers of frag-

- ments# bounded by fr cture planes, hard, 
exposed to level of creek 2 6 

The Kansan till here probably represents torizons 2 and 3 of the profile 

,;eat,hering developed during Yarmouth time. In other forks of the ravine 

the exposure differs from that described in that the reddish brown till 

(1) immediately underlies the calcareous Illinoian till. Pebole counts 
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graphically in fig. 79. 

From the small number of pebble counts :made)it appear~ ~t the 
and 

contain$ more chert,~ shale,Amuch more 

The thickness of the Kansan ·drift 1n the exposures in which 1t was 

recognized does not exceed 15 feet, but the original thic1-ness ·i; s prob bly 

much greater. l#/I.-1 fhicker sections may now be ex_posed \,hich are not se1J~ra.ted 

frofl the Illinoian till by a weathered zone or by interglacial deposits. 

Yarmouth series 

The name Yarmout~ was proJosed for this interglacial series because it 
& 

was first recognized in a rell ne rl r Yarmouth, Des ioines County, Iowa. 

Leverett, Frank, The weathered zone (Yarmouth) between the Kansan and 
Illinoian till sheets: Proc. Iowa Acad. Sci., vol. 5, pp. 81-86 1 
1898; J"our. Geol., vol. 6, P :..1• 237-243·, 1898. 

The str~ta belonging .to the Yarmouth series in the Havana quadrangle 
CL. 

--@eponits 0£ sandit- and gravel, water laid silt, loess, some of ,:hich is 
.J-

fos.siliferous, buried swamp soils containing some wood, oert~i.n silts of 

uncertain origin.##I./1.### In addition to the deposits representing the Yarriiouth 

series, this interglac~al epoch is represented by profiles of wer.thering 

developed upon the underlying Kansan drift and an erosional surface, inai­

cating that the ltMI## Kansan till was removed from much of the area before 

the beginning of Yarmouth deposition. 

The profiles of weathering which were develo ped upon the Kansan till 

during the Yarmouth interglacial epoch were subsequently so modifi~9- by the 

pressure of the Illinoian glacier that the various zones are less~d~tec~ed 

than more recen~ profiles of weathering, forrred since the last glacial 

invasion of the region. The profiles of weathering are discussed more 

fully in· connection with Sangamon intergla.cial materials on p, ~ ~ 1f""~ d.l 



I 
( 

(204) 

I 
l 

See also geologic sections 44 and 46. 

Yarmouth deposits have been reco _.;,ni zed in 39 or more exposures in•the .. 

-IB,vana quadrane;le. The most co -'lylete r ecord of this 1::itage is a fforded in an 

exposure in a cut bank on the east side .of Big Sister Creek. (Fig. 80). 

Geologic section 4?. Cut bank_,on the east side of Big Sister Creek, 

l'if\V. -¼ NW. ¾ sec. 8, T. 5 N. 2 R. 4 E. {Liverpool· twp.) 
Thicknes·s 

Feet Inches 
Pleistocene system 

/ 

Illinoian series (profile of weathering) 
Horizon 1 

13. SiJt, noncalcareous, grayish brown to dark gray, 
loose 

Ho:cizon 2 
12. Gumbotil, noncalcareous, brownish gray, with dark 

brownish stains on fracture surfaces, c~ntaining 
sdattered quartz and chert, and a few igneous 
pebbles, mostl~ small 

Horizons 3 and 4 
11. Till, noncalcareous to slightly calcareous, ru~ty 

brown along fr ~cture surfaces, bluish eray in 
centers of larger masses 

Unweathered 
10. Till, calcareous, gray 
9. Sand, ir#H.ihltitt fl}! Fttflllcalcare ol· s, reddish or yellow-

ish . 
8 •. Silt or fine sand, calcareous, blue gray 

Yarmouth neries 
?. Silt, carbonaceous and calcareous, dark bluish gray, 

with numerous carbonized wood fraements, earthy 
or bituminous odor (late Yarmouth soil) 

6.. Silt, #.#4H/.#--/i#l#fll calc 2. re ous, dark gray, brownish 
gray below, slightly fossi~iferous, with a loess 
fauna · 

5. Sand, 'fl#tl###:/ft/i## sli~htly calcareous, yellov i sh to 
reddish brown, gf~i#li#lft/Jffi##ffi## fine grained in 
upper foot, grading down into coarser sand 

l 

8 

l 

7 

l 
1 

1 

1 

6 
4. Gravel, #lhtfl.ihJf, 1/fi1WFI/J.ff calcareous, reddish brown, 

thickening toward north end 11:JIIJ of cut from 
2 ~ to 4 feet l/h,,..~) 2-4 

3. Silt, calcareo·1.s, blue gray, laminated, ~tossilifer­
ous, with a typical fresh water fauna, corr.pact, 
standine; out as a hard ledt.;e on face of cut 
bank, thickening froM !I# feet 6 inches near 
center of cut to 5 f.eet at northern end, wavy 
lower surface 

2. Sand, calcareous, reddish, grading into gravel, 
~artly cemented, with uneven lower surface 

1-/l##r#Ji###J.#f#t:Jf lllJI . 
Kansan series 

1. Till, da·:tcareous, dark blue gray, gouldery, with 
uneven upper surface, exposed .to water level 

5 

5 

8 

6 
4 

6 

3 



Fi • ut bank on tie east si~e of 3 i L c i s t er 1 re ek i n 

sec . 8, .1. . _\j . ' • 4 r . (Liv er_pool , "s ov· i n I llinoian til l in t e u_ppL r 

1)art of t _e cut ov erlyL.e, Ya rmout L deposits, i.~i th '"8.n ,:i,n ti 11 ex1JUsed near· 

tj1e v ate I' l ev e l at t e 10-~ er ric:_;ilt . T1w rominent Yc,,nuout ... bed ar t v o 

band , of silt whicn stand out as harde lede;e~· i n tl11 s cut bc,,nk . m e 

u )er one, at the i: of the pick, near the c enter of t.he _picture , is 

a loess d e 1)o s it of l ,te a r rriout.r1 8. •e, n ~ t1.1.e lov .. -e r one , ell S.J. u1·n 1 ·1 the 

ri ght · alf of the p icture is a w ter 1 i a ilt of e~r l or ddale Yarrroutn 

tlle /~~ / ~~ ~ / t 1· e;e . _.ote 1;;.-rriJ ,t l/-rr-,1= ua.v y l ower su1·face of r band of s ilt . 

see se c t Ib nn on p • , • 
'-
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The fossils collected from members 2 and 6·in the foregoing section are . 
listed in Appendix A, Pcv-,::b'7Ir · 

The Yarmouth record in this section includes a sand and gravel 

deposited shortly after the melting wway of the Kans · n glacier from this 

area, as the surface of the Kansan till is unweathered. Tne accurrru.lation 

of fine silts in a pond or a stagnant part of a river channel followed, 

when the clin:a.te had become sufficiently mild to permit the return of 
. . 

life to the area. This water laid deposit was later· buried by coarse 

gravel, probably formed in a stream channel, w.nich litlftfJ.fl.f:f,li:v later de­

posited fine~ sand as its flood plain was aggraded. The surface was 

finally 1~ntled with loess. The loess formed the surface soil long enough 

to permit the concentration of much carbonaceous matter or humus in the 

soil. The position of this surface was probably near the level of the 

water table, for the loess and soil vrere not leached of calcareous m ..... terial. 

The surface was finally buried by silt and later by sand, probably advance 

outwA-sh :material in front of the Illinoian glacier. This cut affora s a 

ner rly continuous record of the events of tl.i.e lon Yarmouth e.11 och. 

Brown, oxidized and leached gravel is exposed in 15 or 20 outcro ~,s in th 

north centre.I and northern parts of the quadrangle. It varies from 2 to 

10 feet in thickness. It is commonly overlain by two to ten feet of blv.ish 

gra) silt or fine sand. This se~uence underlies calcareous Illinoian till 

and overlies Pennsylvanian strr ta directly in ~•~ all exposures. The 

gravels appear to be streaM channel deposit~ formed dur ~ng et rly or mid­

dle ffil Yarmouth age, which were oxidized during later Y~rmouth ti~e. Fig. 

8~ shows the distribution of exposures of this material. The relations 

of these gravels to adjacent strata are well exhibited in a road cut section 

east of Slug Run. 

Geologic section 48. Road cut east of Slug Run near the middle 

of the west line of sec. 26, T. 6 n.,_R. 3 E. (Putrnn twp.) 
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• Sketch map o:f part of the Havana quadrangle shov1i n the location 
of exposures of brown weathered gravels buried lJelow tJ:.l.e_ Illinoian urift. 
These gravels are .1:n·obably of early Y rr outh a ..;e. The approxim. ... te thick­
nesses of the gravels are indicated u1er~ tnese ere ·determined 
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Thickness 
Feet Inches 

Pleistocene system 
Peorian series 

~. Loess 
Illinoian series 

4. Till, gray, we ~thered in upper portion 
Yarmouth se-ries 

5. Silt, noncalcareous, gray, weathering buff 
2. Gravel, noncalcareous, brownish, deeply weathered 

at surface, consisting of concretions from 
Pennsylvanian, chert fragments, and a few peb-
bles of pre-Cambrian rocks, locally cemented 
to a conglomerate 

12 

37 

2 

8 
Pennsylvanian system 

Carbondale series 

7 

Sunnnum formation 
1. Sandstone, buff, thinly bed~ed (Pleasantview sandstone) 

16 
Dark humus soil occurs between two bands of fossiliferous Yarmouth 

loess in an exposure in a ravine along the bluff of Illinois River just 

north of the south end of the quad~angle. 

Geologic section 49. Exposures in a ravine in the lr.E. ¾ SE. ¾ 
1 

6 

sec. 8, T. X N., R. 3 E. (Kerton twp.). 
7 Thickness 

Feet Inches 
Pleistocene system 

Peorian and Sangamon series 
12. Loess 

Illinoian series 
11. Gumbotil, brownish gray 
10. Till, reddish brown and gray 
9. Sand, calcareous, yellow 
8. Silt, calcareous, blue gray, unfossiliferous 
7. Covered 
6. Silt, gray, similar to (8) 
5. Till, calcareous, gray 

Yarmouth series 
1 4. Loess, calcareous, gray, not laminated, fossil-

iferous, containing pipe stem concretions 
3. Silt, not generally calcareous, dark gray, con­

taining many fragments of carbonized ·wood and 
some small gastropod fragments; somewhat lam­
inated; resembles horizon 1 of profile of 
weathering; has ~itum nous odor, like humus 

2. Loess# or silt~~t~', interbedded with some sand 
and gravel, slightly fossiliferous 

Pennsylvanian system 
Pottsville series 

Seahorne formation 

11 

1 
10 

1 
8 
6 
4 

15 

5 

3 

, 1. Limestone, gray, fossiliferous(.Seahorne Hmestcmtj 

9 

6 

8 

9 

6 

Fossils collected from beds 2 and 4 in the foregoing section are listed in 

.Appendix-A, All the species from both horizons are land mollusks typical 
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of loess deposits; 

Yarmouth strata are al~ well exposed under Peorian, San~amon and 

Illinoian deposits in the cut bank described in the following section. 

(Fig. 82) 

Geologic section 50. Cut bank on the east side of the ravine in the 

SW.¾ NW.¾ sec. 26, T. 4 N., R. 3 E. (Isabel twp.) 
Thickness 

Feet Inches 
Recent system 

9. 
Pleistocene 

Peorian 
8. 

' ? • 

Soil, dark gray 
system 
series 
Loess, non9alcareous, light brownish 
Loess, calcareous, gray, fossi:iferous, espec­

ially in lower portion; containing calcare­
ous concretions or ki ·~.dchen 

Sangamon series 
6. Loess, noncalcareous, pinkish in upper portion, 

gray in lcwer 6 inches 
Illinoian series 

5. Gravel concentrate at top of till 
4. Till, calcareous, gray 

Yarmouth s~ries 
3. Silt, carbonaceous, noncalcareous, gask gray 

to black, full of fragrents of carbonized 
wood including recognizable stem fragments; 
cut out by Illinoian till in northern portion 
of cut bank 

1 

l 

5 

2 

2. Sand# and gravel, noncalcFreous, brown, a lenticular 
IRSS in central and southern part of cut, 
absent in northern portion · 

1. Silt, noncalcareous, bluish, micaceous, rising 
toward north end of cut, where it directly 
underlies Illinoian calcareous till, with 
very uneven upper surface 2 

8 

8 

8 

6 

8 

The bluish noncalcareous silt at the base of the Yarmouth section 

is similar to rraterial found in other exposures where the overl ing dark 

soil is noncalcareous. A sample ·of i"!: which wa-s exanined was composed 

principalJy ...,~ grains of quartz fr-om the size of silt particles to 
_,. 

very fine ( grains, fresh flakes of muscovite fror- silt size to 0.5 mm. 

diameter, and numerous smaller flakes of a dark gree·nish to black mica­

ceo t1s mine1al, probably c 1lori te. 

Along this same ravine about 100-200 feet upstream Yarmouth silt) 

with numerous gastropod shells and fragments of wood under Illinoian 
I 



I 1/i'rloia \\ till 

Fig . ~"2.- Diagram sho,1in~ the relation5 of Pleistocene deposits 

in a, cut bank on the east side of a ravine in the Sl{. ¾ l vl. ~- sec. ,c,,6, 
-l""fl• 

T. 4 JJ., R. 3 E. (Isabel) . The basal surface of the Illino1an arift 
. A 

cuts unevenly into the thin Yc:.rmouth mcr1bers belov1. Cori..)are the 

section of Peorian, SanGamon and Illinoian de~osits here with those 
6-t'<.,)Oj\ (.... . 

icfl--d000J!'ibcd section ~. 2J--• froT'! ex,iosure about 300 yards south. 

2 
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till. It may corres·pond in part to the dark soil in the exi)osure described 

in geologic sec ti on 50, but it is calcareous i nstead of being leac.ned. -The 
~~~ 

gastropods collected from this silt are listed in Appendix Ar The species 

are all land mollusks typical of loess deposits, hence the surface v.zhere it 

accumulated was probably a somewhat forested area near the marg_in. ?t a 
and 

flood plain in vihich the sandt\gravel of t .. ~e cut bank deacri bed above were 

depo bited. 

Fragments of wood ranging from the size of sticks a fraction of an inch 

in diameter to logs 6-8 inches in diameter are not uncommon in the Yarmouth 

dark soil. The specimens collected h~ve been identified as follows: 

~ 

On the bedding surface of a fine fsilt ~Yarmouth~ exposed in a ravine 

in the NW. ¾ 1TE. -;j;- sec. 23, T. 4 N., R. 2 E. (Pleasant twp.) about one 

quarter nile east of the rrargin of the Havana quadrangle, imperfectly 

preserved traces of fern leaves were :exposed. 

Fossil collections were ma.de from fossiliferous floess along the 

banks of the ravine described in geologic section 44, member 6. ±hese 
(.J~ 

are listed in Appendix A1 The gastropods are all ·land shells, except the 

l####ffffi##~$# species Pomatiopsis scalaris and Fossaria parva tazewelliana, 

which are amphibious and breathe air. They are found in loess deposits. 

T,-.e l' 1'-e--f e ttl'la-in a. d.d;i ti.Q t 0 ~ . ~ , he 1 e c.1 pod s11 e 11 s ~e-

p resenting Pisidium abditum and Pisidium concinnulum in thisH deposit. 
( 

>'I" 
These are typical fresh water and~ rrrust have been introduced into 

A, 

this deposit by foieign a gencies. 

In the bed and banks of a deep narrow ravine north of Spoon River 

in the ff SE.¾ SW.¼ see. 3, T. 4 N., R. 3 E. (Waterford twp.), from 
Yarmouth 

five to eight feet of light blue gray calcareous l\sil~, many s ecimens 
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of a fresh water gastropod Stagnicola caperata were collected, along with 

2 specimens of Succinea ovalis pleistocenica and l s_t-lecimen of Strobilops 

virgo, both of which are land shells typical of loess deposits. Tl1is 

deposit lies~ about 5 feet above the present flood plain of Spoon 

River, and probably started as a lacustrine deposit in a ##1/Jliff flood 

plain of the ancestral Spoon River, which was 1-:~ter drained or silted up, 

becoming the site of ·lowland loess deposition. 

Fossiliferous loess of Yarr1outh age is exposed in two cut banks on the 

south side of a ravine east of Coal Creek in the SE. ~ SW. 4 swc. 30,- T. 

5 N., R. I E. (~iverpool twp.). In one of the exposures the loess under­

lies oxidized Illinoian till, and iri the other it overlies greenish till of 

Kansan age. The species collected from this loess, vn11ch ar e listed in 

App endix A, are all land s11ells except Fossaria parva tazew·elliana, wlnch 

inhabits stagnant wooded pools. 
In 

"Many exposures the Yarmoutn:, deposits rest directly on tne Penn-

sylvanian strata. In .others they rest on Kansan till, and in several 

others their base is not exposed. The Kansan till was re n:oved completely 

from a large por~ion, probably half or more, of the region, before the 

accumul-:.tion of the late Yarmouth sediments. ]Jany of the longer ravines-

were partly excavated at this ti r:e, as Illinoian till co1ph:tely 

fills some valleys and the lower portions of tributary valleys, while it 
• 

is much thinner in the up)er portions· of these tributaries. Sepo Creek 

in Hhe N\V. 1 
4 sec. 36, T. 5 N., R. 3 E.· (Lewistown twp.) is probably 

such a Yarmouth valley. 

Yarmouth silts and soils are normally very co1~act, and the fossil 

remains in them somewhat crushed, as the result of their later burial by 

the Illinoian 6 l a cier. The upper surface of the YarP1outh deposits is 

smooth or slightly wavy, and in a few exposures the Yarwouth sil .• have 

been contorted into s 11 folds\· . r est l.t of t 1rei r 1'urial oy tne giaci er. 
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Illinoian series 

.J1)I 
The name Illinoian, which was first used in 1896, vms assigned 

/31 Chamberlin, T. c., Editorial: Jour. Geol. vol. 4, pp. 872-876, 1896. 

to this series of glacial deposits because it is most extensively expostd 
J.!Y 

and best developed in the state of Illinois. 

\) 

V Leverett, Frank, The weathered zone (Yammouth) betv,e-en the Kansan and 
Illinoian til~sheets: Proc.· Iow.a Acad: Sci., vol. 5, pp. 81-86, 1898; 
Jonr. Geol., vol. 6 ., pp. 231}-243, 1898. 

The Illinoian series is represented in the Havana quadrangle by till, 

sand and gravel, bedded silts and finely laminated oand and silt probably 

representi ~e varve deposition. 

Illinoian till underlies all parts of the quadrangle in rulton County, 

r:est of the bluff of Illinois River, except the vall~ys of str~ams from wlu ch 

it has been removed by post~Illinoian erosion. It may underlie p~irts of "f;fte 

Illinois River flood plain and the terrace and sand dune region of .il..Qson 
• I 

' ./.-;-
County, but in those region£ it is entirely covered by Wisconsin and 

recent deposits. 

The thickness 0£ the Illinoian deposits ranges from about 6 4e~t to 

80 or 90 feet in the available records. The thickness may be great~r than 

this maximum in some of the forested slopes adjacent to Illinois or Spoon 

Rivers where the relief is 120 to 140 feet and no Pennsylvanian exp osures 

are seen. The minimum thickness of the till is well shovm in the vicinity 

·of Cuba, a pre-Illinoian ridge which was but ~lightly veneered with till 

by the Illinoian glacier. 
0) 

The Illinoian deposits eeem ~~ represent outwash sep s ai~ in front 
) "\ . 

of the advancine; ~gla cier, ~e.eia. l.., dep osits formed by tnis glacier 
~ ) 

during its first ·i,dvance over the region,Adeposits forr1ed in streaLs and 
4 

perhaps lakes during a temporary recession of the gl· cier, §'1"Rrg:;:~~ deposits 
L-

formed during a second advance ~ rHl'<-t~~ J and outw&sh deposits in 
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streams and lakes formed during the final recession ef the gla:cnr. 

In add1 tion to the deposits formed during the 111:inoian a.poch\1
) the 

compacting of the underlying .Kansan and Yarmouth ·de_posi ts, 4J./local warping 

of t ~e pre-Illinoian loess, silt and till, and of Pennsylvanian strata, 
J 

and in one exposure a stri a ted surface on the underlying Pennsylvanian 
). 

record this glacial epoch. T~1e drainage pattern of the quadrangle 

also seems to be related to the glaciation during the Illinoian e~och anQ 

the drainage courses of streams supplied by the melting _ice. 

Gla cial strmae are preserved on the surface of Cuba sandstone above 

a local mine drift on the southe~st bank of a large ravine in the SE.¾ 

SE. i- sec. 24, T. 6 N. , R. 3 E. ( Put:-iw.n tw1).) The striae i ndi ca te a local 

directio1 of ice movement from N. 60° ~. 

Sand and gravel deposits probably formed in front of the advancin~ 

-Illinoian ice are· well ex osed in three cut banks on the south side of 

the North Branch of Otter Creek in the n·. i- NV • ¾ sec. ~4, T. 4 N. , R. 2 

E. (Pleasant twp.)• .Id.ere_ coarse cross--: bedde-d gravel ..and sand includin ·· a 

feu s rn.all rmsses ,of till sbarp]i}f trun9ate loess, soil and silt of Ya1·mouth 

a g e. The relations s11own in one of these cut banks is illustrated by sketch 

in fig. 83. T.Lle gravel bed ##ffi#/J7 ik '# vrhich rest v dire ..; tly on stratified 

sand and under Illinoian till is shown in fig. 84. /j:; 
Much sand and gravel below the Illinoian till and interbedded~is 

exposed in the west central portion of the quadrangle. Exposures of .. such 

sand and grav~! are principally found in secs. 12, 13 and 14, T. 5 N., 

R. 2 E. (Bernadotte twp • ) and sec s • 7 and 13 , T • 5 N". , R. 3 E • ( Lewi st own 

twp.). The sand is calcareous in most exposures except wnere the over­

lying till has peen removed by erosion, and ranges from gray or buff to 

recldi sh brown in color. In .aft ex1.J osure.s, in a- small ravines east of Stuart 

Cre'ek in the sE· ¾ NE. t sec~ 14, T. 5 N., R. 2 E. ·(Bernadotte twp.) the 

following section wi s measured: 



-23:Qa,..- ( '2.. ' & } 

Fig. '?li • Bketch of cut bank on south side o~ North Branch ~ ,n__,t~e 1~. ¾ 
NW.¾ sec. 24, T. 4 N., R. 2 E.,Pleasan{ 'showing sand and gravel which are 
prob:...bly adtwash deposits formed in advance of the Illinoian glacier resting 
unconformably on loess, soil and silt of Yarmouth age. Sand and gravel of 
similar age underlying Illinoian till in a cut bank a short distance east 

miff c-a--t-baRk is shown in fig. (~. 211). 
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_i ~X)oLm e in a-J,;ii'ft c , t J ~n.v. on the c•o1;. th sic~e of the 

-nr,.nch o ot er jree< ~n the ., 
- _J • • • -;_· sec. 4 -~ . , R . 2 :, _J . 

(P er-: s ,nt , e.no r' ne; I inoian t · Jl in 11)., ,.__ r t1,.ird. of c11t ove r ·.) i ' l., 

To l ._ 1 - c,, or .i... ' ,, : r.., ,.., f i n c r : 1 2 o ··\ion of c1i t, overl:'i "'1.L ffffo ;i ~ 

cEos bed.c]ec~ Sc,n~s,contc,,inin nL-rnerous fr L.,n-.nt c of co2 ,i nt" e Jo e r 

)ortio:1 of the cut , 

e,_rn s i ts forned in 0, vc::,nce of the IlJinoian c)c cie1· in c,, c:.1.anncl c"Ll.t 

dnri ng c-.te ~o,r J out} tine . In an ou tcro_1 ,., b ou t 200 feet re ..... t of tni s 

c cl · 1e l r 3e e f i ~. ) . 
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Geologic section 51. Exposures in small ravines east of Stuart Creek 

in the ji. + NE. ·y. sec. 14, T. 5 N., R. 2 E. (Bernadotte twp.) 
Thickness 

Feet Inches ----Pleistocene systeM 
l#IINiffi#ffiDS/1.ffijl#JIJffi#D#il### 
Peorian and Sangamon series 

5. Loess, noncalcareo s, pinkish, to gray 
Illinoian series _ 

4. Till, basd ortion calcareous, reddish, with 
sand lenses, gr~vel concentrate at top 

Illinoian (?) or Yarmouth series 
3. Sand, noncalcareous, reddish, c9ntaining some 

pebbles, upper surface uneven 
2. Gravel, #r/1#;'1/I.#i'ifi#:ft#-##-iJi/I. calcareous, with large 

centration of cobbles, partially cemented 
Illinoian (?) or Kansan series 

1. Till, calcareous, gray 

15 

s or:1e 
15 

small 
3 6 

con-
5 6 

7½ 
In other ex)osures in the vicinity of thesE.f.ravines·the reddish sand is 

... 
calcareous below the upper till, suggesting oxidation by ground watc:r --a:p; 

o-P 
during a brief period <iu~ing the Illinoian glacial stage when the area ~ s 

freed from ice, but the leaching of t 1J.e sand_ in the foregoing sac ti on may 

furnish evidence that the sand and gravel were outwash deposits from the 

Kansan glacier w~covered1later by Illinoian till • 

. The best exposure# of interbedded till and nasses of sand and gravel 

is in a high cut bank among a ravine east of Stuart Creek. (Fig. 85)~ 

Geologic section 52. Exposure in a hi@ cut bank on the south side of 
~ ").-

a ravin~ in the NE. f NW.¾ sec. 13, T. ~ N., R. ~ E. (Bernadotte twp.) 
Thickness 

Feet Inches 
Pleistocene system 

Peorian series 
17. Loess, noncalcareous, buff 6 

Sangamon series 
16. Silt, noncalcareous, reddish brown, with numerous 

carbonized ~lant traces 2 
Illinoian series 

15. Till, noncalc reous, erayish brown, not plqstic, 
with pitted surfLces ~nd blackish coatin son 
joint surfaces; pebbles few and small, con­
sisting of CHert and quartz (horizon 2 of well 
drained #gff profile of we~t-erin~) 3 

14. Till, noncalcareous, yellowish brown lhorizon 
~ of profile qf weathering 4 

15. Silt, very slightly calcareous, buff (horizon 4 
of profile of weathering) l 

12. Ti 11, strongly calcareo1 ls, gray, sandy at top 5 

6 

6 

6 

6 



~,i ~ . • 

ravine 1n 

( 

)O l re of lei ~·toe en, cle)os l, i 1. cut oank 0 1 b ut1.1. 610.e of 

fi .. • -:;.· sec . lo , . ~) Jr . ' t • 

Jw 

( ncr 1c,c.o t tc / 

Illin :.an till,inte··o··dted .it1 ands and L..,r ... ,vels . J. .1.L Etb,n 1 o - ta ic..i r t;; 

at lev .1 o! on Il i o_an t 1l . 
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11. Sand, strongly calcareous near top, slightly cal­
c~reous below, yellowish, with 1 foot gravel 
band near base, including fra0 ments of cal-
careous ti 11 - · 2 6 

10. Sand, yellowish, almost entirely free from 
gravel, distinctly bedded 3 8 

9. Coal concentrate at base of sand 2 
a. Gravel, well assorted, slightly cemented 6 
7. Till, calcareous, gray 4 
.6. Gravel, calcareous, with some lenticulaa masses 

of sand 10 6 
5. Sand, calcareous, white 2 
4. Sand and silt, blackish, iron stained 6 
3. Sand, reddish brown 3 
2. Till, calcareous, gray, with limestone pebbles, 

lenticular, not persistent 3 
1. Gravel, calcareous, coarse, to base of exposure 8 

In the foregoing section the oxidation of sand and gravel lenses may have 

been accomplished by ground water after the deposition of the overlying 

till, although the even bedding of certain of the sand lenses suggests 

channel deposition during a period when the region was fre e-4 from ice. 

Part of the sand and gravel may be of subglacial channel accumulation, and 

the blocks of till may have been detached from the banks of such a sub­

glacial stream. The distribution of sand between tills in several ravines 

in the vicinity suggests that.a drainage line here was largely filled 

with sand and silt during a temporary recession of the Illinoian ice, and 

obliterated when the area was again covered 

may have discharged into Spoon River. 

This drainage line 

·The Illinoian till is commonly lighter gray in color than the Kansan. 

It is also less compact, and shows llQ evidence of contortion such as was 

described i~ exposures of Kansan and Yarmouth deposits. Summaries of pebole 

counts are given in fig. 79# in comparison with those from the Kansan and 

Nebraskan tills. Large blocks of Pennsylvanian rocks are found in several 

~laces in this drift. The commonest rocks represented by these fragments are 

the Brereton limestone, the Lonsdale limestone from the McLeansboro form­

ation in the Peoria district, and in the southern part of the quadrangle 

the Seahorne limestone from the Pottsville series. The largest fragment 

incorporated in the till observed in the quadrangle is a block of eoal 4 
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feet thick and 15 feet long, attached to some roof, which 

The coal is evidently from the Springfield 

(No. 5) coal. This block o-1- coa-1 is ex~osed al ong the north side of a 
,;)~ 

ravine in the NW.¾ NW. t sec • .as-, T. 6 N., R. 2 E. (Cass twp.), near the 

northwest corner of the _quadrangle, about 2½-3 miles wast of the outcrop 

line of the ~ringfield coal. Many fragments of coal, black hard roof shale 

and over a dozen large calcareous concretions from the foof shale of the 

Springfield (No. 5) coal are exposed in till which is probably Illinoian 

in the bed of a ravine near the center of the SW. ¾ sec. 6, T. 5 N-. , R. 4 E. 

(Liverpoml twp.). Among the rocks which are foreign to this vicmnity 

the following types· -were recognized: ( 1) Jliagaran dolomitic limestone 

probably from noetheastern Illinois~~imestone beds from the Maquoketa or 
? 

Richmond shale, amygdaloidal basalt, quartz porphyry, and jasper conglomer-

ate. The last named rock is probably derived from the ·Lorraine quartzite 

(Huronian) from the vicinity of Cobalt, Ontario, northeast of Lake Huron. 

Evidence that the Illinoian glacier receded from this area for a time 

and later readvanced across it is afforded by a rather widespread blue gray 

calcareous laminate~ silt between two masses of ca~areous till. The ex­

posures of this silt are principally in the quthern part of the quadrangle, 

in secs. 5 and 8, T. 3 N., R. 3 E. (Kerton twp.) and sec. 24, T. 4 N., R. 

2 E. (Pleasant twp.). Two or three exposures in the northern part of the 

quadrangle seem to represent the same silt, but there is a possibinty that 

this may have been confused wit$ ate Yarmouth~ The Illinoian silt is 

calcareous in all exposures, and no fossil remains were found in it. It 

is well exposed along the south bank of Seahorne Branch where the following 

section was measured: (Figa.86 and 87). 

Geologic section 53. Cut bank on south side of Seahorne Branch just 

southwest of the sharp bend in this stream in the SW.¾ NW.¾ sec. 5, T. 

3 N. 1 R. 3 E. (Kerton twp.) 
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Ex ... iobtffe of Illinoi n d .)o~i ts alon 0 tr ... so lt 1 a...,t bank oi ..:>t:t1.110rn 
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t 1e unC:.erl ii t·11 . r1.l e thin be. nd of • 1 till r 1 n u t1 ~ i r c.: car .:.':.e ..; 0 

- c~; .. .J G. b t C ,,le ~ E:. l1 J. C i t rr if7'f1f [ [..,CCU: I late( :u. 1. 1 i a . t,.) 

J )0 r-r r ,._J ;..) .: o·ri of th l ...Lino1, 11 c. r,cier f t ' ii s -+- rat l, l., : ... om l' (,; bl ,.1 . l, ·'I' 

. 1 cle ':_i:) r r < in the southe rn _.)' t of .L ... a- an ... l adr n ·· l c . • IJ 
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Fig . i. Dio.::;ram of cut bank sL.o~;.·n by ~hotogra . ..Jh in fig. Ji.. 
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Thickness 
Feet Incues 

Pleistocene system 
Illinoian series 

5. Till, calcareous, blue gray 
4. Silt, calcareous, blue gray, laminated, 

weathering yellowish brown on surface 
3. Sand and gravel, calcareous, lenticular, 

in small pocket, which seems to be a 
depression in the surface of the under­
lying till 

2. Till, calcareous, reddish brown, oxidized, 
uniform in thickness on uneven surface 

1. Till, calcareous, gray 

5 

6-10 

0-1 

3-4 
6 

In exposures about 300 yards east of this cut bank the lower till (1) of 

the foregoing section, 11 feet thick, rests on a glaciated surface of 

compact brownish gray Yarmouth loess. The silt reaches a thickness of 18 

feet fn a ravine along the bluff of Illinois River near the south edge of 

the quadrangle described in geologic section 49, beds 6-8. The presence of 

an oxidized zone in the till under this silt and the irregularity of its 

lower surface, suggests a short period of erosion and weathering between 

the two advances of the Illinoian glacier over the Havana region. In 

areas where the till is thin and no such silt is present/the till may 

represent only the second advance of the glacier. A deposit formed in a 

lake during the recession of the ice after its first advance or preceding 

the second advance appears to be exposed in the following outcrop in a 

strip mine cut, now destroyed by mining operations: 

Geologic section 54.- Strip mine cut near the middle of the west line 

of sec. 28, T. 6 N., R. 3 E. (Putman twp.). 

Recent system 
. 9. Soil, dark gray 

Pleistocene system 
Peorian epries 

a. Loess, noncalcareous, buff 
7. Loeas, calcareous, gray 

Sangamon series 
6. Silt or loess, noncalcareous, brownish gray, 

with numerous carbonized fra~ents of wood 
Illinoian series 

Thilckness 
~ Inches 

1 

4 
1 

2 6 



5. 

4. 

3. 

2. 
1. 
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Silt, brownish gray, gumbo-like, plastic (horizon 
2 of poorly drained profile of weathering) 

Till, slightly calcareous, yellow brown (horizon 
8 o~ profile of weathering) . 

Till, calcareous, brownish gray (horizon I of 
~rofile of weathering) 

Sand# and gravel, calcareous, reddish brown 
Silt, calcareous, blue gray and sand, buff, finely 

laminated, susgesting seasonal or varve de­
position in a lake, base concealed 

2 

3 

2 
l 

5 

8 

11 

10 

I# No difference in color, texture or constituent rocks is noted between 

the upper and lower till members of the Illinoian, and the two cannot be 

distinguished where they are not separated by a silt. 

The final recession of the Illinoian glacier from the region is re­

presented by outwash sands and gravels in numerous ex~osure °) and by 

laminated sands and silts accumulated in a lake in at least one locality. 

The beds of sand and gravelf resemble those formed during the Illi­

noian glacial stage and during the temporary recession of the Illinoian ice 

in coarseness, cross bedding and~ lenticular character of most beds. 

In several places large fragments of coal 10-50 times the mass of the 

other larger pebbles are embedded in the gravel. Fig. 88 shows such a 

block of coal 2½ feet long and about 15 inches thick. Such fragments were 

probably ice flo::-,ted from the margin of the glacier. The fragments of coal 

are relatively unweathered and have been extracted and burned by farmersl 

in the vicinity •. 

A finely laminated deposit of silt and sand overlying beds of 
, 

crossbedded sand and gravel seems to represent annual deposition of glacial 

outwash in a small pond or lake. This is exposed in a ravine north of 

Big Sister Creek, described in the following section: (Figl 89) 

Geologic section 55. HHH#H Cut bank on east side of ravine in 

the NW.-¼ SE.¾ sec. a, T. 5 N., R. 4 E. (Liverpool twp.) 

Pleistocene system 
Peorian aeries 

3. Loess, noncalcareous, buff 

, 

Thickness 
Feet Inches 

6 



" ,1 - ( ) 

~ -..posure r.lone the '!fini w .,t b[,,nk of a, rL,vi ~1. r urt1 
wP, 

Jreek in the_-, . ~ 31.!J . 
1

• ~ec . 8, T . 5 =-. , ... . L1 ~ . ( Li Vt:'l'P o 01) , s110\,1i n 6 
/I 

b ~ , d 1-J. I ,' ,)1.. ,· ... ~ .11-.-' - .JI.,' ,4 .. c r o s ,:. e o o. e 1f I{- -'f/Of/1)-f gravel, n out\:ash de1)osi t :f ron the I l lino1an 6 lac1er 

i n cluding a fra,t;ment of coal 2 feet 6 inches l one; b y 1 foot 3 inc11es t1.t1ck 
y\ ~ 

e1 .bed.dee. in tne T ve 1 [, t i..1 e left . e d.a k c;.v1ty at t11 ~ is 

rhere a 1~.=-.,u r j ·-c: ...... ~ e.1.'"l c oi COc,l "tl 

f1J ev ~~ere ; I'OOctbJ " ft'.-i!.,.{., 4rl ~ntiI -i:r=;.,: '::t !-e"'d Cc1, rried to t e1r .,I'eue 1t .)0.., 1 t1on -- .... .... ri if h' n I h'T ,.., , t f'f t·, 11 rr l1' , 1 , r, t,.... , 11' - .J,,,--

on f loa ·1n · cakes of ice . 
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}Expo sure in a cut ban1~ on the east side of a ravine nort1. ... of' 
t-wr. 

Bi G s i st er Cr e e k i n the m . ¾ SE • -,r s e C • 8 ' T • 5 lif. ' R • 4 .G • ( Li Ver .J O O 1 ) 
ti 

a.hawing finely laminated silt and sand overiliying Illinoian outwash gravel~ 

at the base of the cut and unc.erlyin•· Peorian loess at the top. The 

sands and silts _probably represent annual accumulations of uinter anu sum­

mer layers in a lake or ond a fev1 miles fro1 · the 1ce frdmt. T1. ... ree jaruinae 

of thicker sand, 2½ feet, l¾ feet and 3 inches in tinckness respectively 

are shown near the center of the ~icture and in the upper portion of the 

cut. Thes€! probably represent seasons of unusually rapia. Lel tine. The 

base of the pond was irregular at first, but was filled to nearly an even 

bad# by the first two thick sand la1~linae. The section shows 234 alternat­

ions of sand and silt or annual varves. 



r 
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Illinoian series 
2. Silt, gray to brownish gray and sand, yellowish, 

fine, finely laminated, with regular alternation 
of sand and si 1 t, total number of laniJ. nae count-
ed 234; average thickness of laminae¼-¾ inch; lowest 
54 laminae dip## ~into depression in gravel 
surface near base of cut; above these occurs 2 feet 
6 inches of sand in one lamina in northern part of 
cut, thinning to less than 1 inch near south end of 
cut; above this sand~ 10 laminae dip slightly 
toward center of cut, overlain by another sand lamiaa. 
about 15 inches thick at a maximum, thinning toward 
both ends of cut; above this aminae are nearly hori­
zontal, giving a boardJ..¼:ke ~ructure to th~~o..9ut 
bank; 123 laminae above last mentioned sandµlaminaj 
2-3 inches thick · ) ·13 

1. Sand and gravel, cross:)edded, to base of exposure 6-8 
6 

The laminae of silt and sand are interpreted as ###H alternate winter 

and summer deposits in a lake supplied in part by glacial outwa.sh. The# 

three thick laminae mentioned probably represent years of unusually rapid 

melting of the ice, supplying much coarse sand. The fine silts represent 

finely divided silt and colloidal matter which would settle~ durine the 

winter months. This record points to a period of at least 234 years during 

which the meltine ice discharged into the ancestral Big Sister Creek. The 

present dr'ainage divide at the head of the valley is about 4 miles north 

of this exposure, but the drainage conditions at this ti1 e may have been 

spmewhat different. 

Certain drainage changes seem to, have resulted from the occupation of 

this region by the glacier. The glacial striae mentioned above indicate 

a local direction of ice movement :/lrfrom N. 60° E. in the northern part of 

the quadrangle. A number of the streams ~lie qtt-a:d1a11gle -flow in a 

direction nearly parallel to that of ice advance. The most important 

of these streans is Big Creek, but the east branch of Stuart Creek and 

In the southern part 

of the area a general parallelism between the direction of streams such 

as Turkey Branch and the south fork of Seahorne Branch to the bluff of #fl 

Illinois River suggests that the ice movement here may have been about 

N. 30° E. In the west central portion of the quadrangle a number of small 
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streams flow nearly east or N. so0 E. These may be related to the 

movement of the Illinoian ice, but the evidence is not clear. 

shows stream courses which seem to have been determined by the direction 

of the Illinoian glacial advance over this area. 

Sepe Creek, which flows from H. 20° W. to·straight south, a direction 

not parallel to the local direction of ice movement
1

is evidently pre-Illi­

noian,~ ge, ~ Illinoian deposits fill its valley in some parts of its 

course, and bed rock appears at higher altitudes in its lateral tributaries 

on both sides. Evidence has been mentioned of the pre-Kansan age of a part 

of the valley of Coal Creek, another stream whose course is not parallel to 

the direction of Illinoian t;lacial advance. l.,t appears ~ 'lnany of the 

larger streams whose courses are at a considerable angle to the direction 

of Illinoian mce advance belong to an earlier period of stream erosion than 
• I 

those with courses wW ca.parallel~ theJdirection The area 

in which pre-Illinoian leached gravels are located in the northern part 

of th4quadrangle ~ be related to the direction of the present 

Slug Run, but not definitely r-el&a e d to the direction of Big Creek. · f--t--
'/' ~ 

i_s pJU>baMe that'Jhe stream in which these gravels formed .crossed the present 

valley of Big Creek and joined one of the branches of Big Sister Creek, 

draining through it to Illinois River. 

The development of a profile of weathering on the Illinoian till 

occuF:ped after the vd thdrawal of the Illinoian ice from the re~on, and 

~~~~~~ discussed in connection with the Sangamon series. 

Sangamon series 

·The name Sangamon was proposed for this interglacial series because 
JJ]/ 

it was first described from Sangamon County, Illinois, and Aas its most 

V 1n 
Worthen, A.H., Geology of Sangamon County: Geological Survey of 

Illinois, vol. 5, pp. 306-319, 18?3. 
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~ 
conspicuous development in the drainage basin of Sangamon River. 

~everett, Frank, The Illinois glacial lobe: U.S. Geol. Survey 
Monograph.38, p. 125, 1899. 

, 
The Sangamon series is represented in the Havana .quadrangle by 

( l.) ,/ 
the weathered zone on the underlying Illinoian till,~ deposits of 

'-"' ) loess in many places, .oy a d~g:e~~~ water-laid silt in at least one place, 

and by the formation of a profile of weathering on the Sangamon loess in late 
I 

Sangamon time. Fossil rem~ were found in the \.,ater-laid silt, but not . 
in the loes~. Sangamon deposits are distributed over oat of the quadrangle 

west and north of the edge of t.ae-..Illinois River alluvial plain. The 

thickness of Sangamon deposits does not exceed 11 feet in any observed. outcro 

The maximum tl.dc -ness of ~ Sang~mon loess is 7½ feet. 

The formation of a profile of weathering is the result of l~#ti#I 

l hemical changes ~~~ ~ by the soil water and substanced dissolved , 
t I 

in it) a c t i ng on the materials of the soi 1 and subsoi-1, combined with the 

mechanical c:nanges brought about by the transfer of material of the soil, 

or products of chemical change to new positions by descending#### waters 

and~the changes brought about by bacteria living in the soil and subsoil. 
J; 

The results of these processes are different according to the porosity 

of the soil, the composition of the mineral and rock fragments con~osing 

it, the topographic position of the soil with .reference to drainage by 

soil waters, and~the length of time during which weathering has taken 

place. The principle of the profi j e of weathering has i/:H#/1#.#il# been 

r~~q. applied to the IIHll##lffl wea theredi zone on the Illinoian 
~ . 

till over an extensive area~. Several exposures in the 

✓~ 
This study has been carrj_ed on by Dr. M. JiiI. Leighton, \hO has explained 

the principles involved to the writer and aided in the interpret~tim 
of the sections described here. 
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Havana quadrangle illustrate the development of the profile of weathering 

under different conditions. The profile~ wea-t-her~ff is divided into 

4 zones or horizons, the characteristics of which are be.r:e separately 

described: 

Horizon 1. The top soil. This is the zone of accumulation of 

humic compounds from the decay of vegetation. It is dark gray to black 

where the surface is level)~nd the soil waters are deficient in oxygen 

necessary 

much of the carbonaceous matter is removed by oxidation, and the color is 

light gray or pinkish. The texture of the silt in this zone is fria.ble. 

The upper part commonly shows a fine horizontal lamination suc,;gesting 

stratification.#1#1 The lower portion of this zone seems to be composed 

of minute granules, and there is no lamination apparent. 

Horizon 2. The zone of silicate decomposition. In horizon 2 the 

ground waters have leached out all of the calciu~ qarbonate and other 

soluble compounds present, and organic acids have ,caused the decomposition 
l (). ) ' 

of many si ~ i cate fr~gments. ff###ffil#JIJIJ# ~ formed on glac.1al till 

the pebbles are almost entirely leached, except for some pebbles of quartz, 

chert, quartzite and dense# igneous rocks. The texture of this horizon 

varies greatly according to the natu~e of the ground ~ater drainage. Where 

the drainage is poor fine silts and collaidal material carried down from 

above are concentrated in this zone, making it plastic and sticky when wet. 

The name gumbotil is applied to such material formed on glacial till, and 
. . 

corresponding names gumbosand,@Umbogra.ve1 and gumboloess have been applied 

to this #Ill horizon developed on sand, gravel and loess. Where the drainage 

is good
1
the col:oidal material is removed from this zone, and~ has a 

. loose and triable texture like· H~rizon 1. The name silttil is applied 

to such material formed from glacial till, because of its resemblance to 

#Ill# silt or loo ss. The name mesotil is app j ied to horizon I formed 

from §lacial till under intermediate drainage conditions. The color 
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is commonly brownish gray. When broken it shows mmnutely pitted surface&. 

//;.=/i#i/r/1,#Joint faces are commonly coatecl 1 ,i th blackish or brownish films 

of some iron compound. Small concretions of limonite and of calcium 

carbonate are commonly found in the lower portion of hli>ri zo_n 2. Around 
~ the edges of root c,pals some calcium carbonate has~ bee#n precipitated. 

The silttil may be distinguished ~rom tmue loess or silt by tl1.e presen~e of 

small pebbles of chert and quartz scattered along the line of its outcrop~ 
p 

Horizon 3. Oxidized and leached. Below horizon 2 in a profi _e of 

weathering formed on glacial till1 the number of pebbles showing along the 

outcrop increases mc;,rkedly. Limestone pebbles are absent, except for #t#I 

some largely decompos_ed pebbles in the lower part of this horizon. Silicate 

pebbles are common, but coarse grained pebbles of grammte and related rocks 

may be somewhat decomposed. ~ne color, especialiy of the upper portion of 

horizon 3, is rusty brown. 

Horizon 4. Oxidized and calcareous. This zone is altered only by 

the oxidation of the iron compounds, es~ially along the edges of joint 

blocks. Bebbles of calcium carbonate in it are con~paratively fresh and 

the matrix is calcareous. The color# is buff or mottled buff and gray. 

Horizon 4 grades down into the unaltered material, w1iich in lac"ial 

till is light to dark gray and strongly calcareous. The contact bet·ween 

horizon 4 and the unaltered IIH# till is not sharp b,ecause oxidation 

has proceeded to a greater depth along joints than in the mass of the till. 

The profile of we~thering on the Illinoian till is considered a part of 

the Illinoian , since the materials were deposited at that ti me, but 

the alteration by weathering occurred during the Sangamon interglacial epoch. 

The limits of the upper zones of the profile of weathering on Illinoian 

till cannot be easily determined where the overlying Sangamon loess is 

noncalcareous and the subsurface drainage is good. The Sangamon loess is-

eludes a calc- reous zone· in only one outcrop in the quadrangle. In nany 
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otn r exposures the upper part of the profile on the Illinoian till grades 

up without apparent break into the overlying Sangamon loess.. The prof1 le 

on the Illinoian till underlying an incowplete profi-e on Sangamon loess 

and a# lffi#ll/rl#I.### profile on 

the road cut of State Highway 
• 

Geologic section 56. Road 

on the south side of Otter 

sec. 302 T. 4 M. 2 R. 3 E. 

Peorian loess is 

31 south of Otter 

cut on east side 

Creek 2 near the 

(Isabel tWP. l. 

excellently exposed in 

Creek. (Fig. 90). 

of State 

center of 

nighwai 31 

the SE. t 

Thickness 
Feet Inches 

Pleistocene system 
Peorian series (profile of weathering) 

Hoiizon 1 . 
11. Silt, brownish, not c ri mpact 

Horizon 2 
1 

10. Silt, noncalcareous, brownish, con~act, 
gumbo-like, sticky, breaking into irreg­
ular polygonal blocks · 1 7 

Horizon 3 
9. Silt, noncalcareous, reddish brown, less 

fractured than horizon 2 
Horizon 4 

a. Loess, calcareous, gray# to yellow gray, 
weathering with a smooth surface, only 
smightJy gullied, somewhat fossi l iferous 

Sangamon series (profile of weathering) 
Horizon l · 

7. Si 1 t, noncalcareous, mottled gray and buff,. 
distinctly laminated, containing numerous 

Horizon 2 

root canals which are calcareous and iron 
stained 

6. Silt, noncalcareous, brownish, more compact 
than horizon 1, with w.u.itish markings on 
fracture surfaces; small subspherical lime 
concretions generally less than 3/8 inches, 
some attac 1ed to rootlet cana1s, lined with 
calcium carbonate. Also some irregular 
concretions, ranging from elongate ·to coID.f} 
plexly ramifying and united, root canals. 
Near the base of horizon 2 in a few p]aces 
minute pellets of iron oxiee are found. 
In some places these are broken up and 
oxidized to reddish pellets, but they are 
nqt numerous enwgh to affect the color 

2 

9 

l 

of the loess 3 appr. 
Horizon 3 

5. Silt, noncalcareous, brownish, more loosely 
aggregated than horizon 2, showing less 
numerous fractures l 

6 

9 

6 

.,_ 



' ,/ 
Fig • .fl4_• Exposure of Pleistocene deposits on the east side of the 

hut of state Route 31, south of otter creek in #### t n e SE. ¾ sec •. 30, 

T. 4 N., R. 3 E. ( Isabeltrt showing --~profile~ developed ~n the 
A 

Peorian# INl#ffi### loess, Sangamon lo~ss, and the Illino1an till. 
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Illinoian series (profile of weathering) 
Horizons 1 and 2 

4. Silt, noncalcareous, brownish red 1n upper part, 
brighter red in lower, a few small pebbles 
scattered throughout, the ailice·ous type only, 
con:;parable in size and lithology to those of 
the gumbotil. One large granite boulder on 
the west side of the road cut is cor.apletely 
disintegrated and granules are falling around 
its edges. Large concretions of lime, es­
pecially in the lower part up to 2½ inches 
across, most of them irregular and etched. 
Upon brealiing open they show rootlet can~ls, 
and the material is pinki.~h red oaiheium 
carbonate. Shoulders o 1 and 2 g.g.a.e.s begin 
about 2 feet 6 inches below the shoulder of 
late Sangamon loess. Texture of material 
is silty, open ~d f[anular with some clay. 

QY\~ ].. 

In the base of e and the top of "Ml.e~ 
occur pe~bles and cobbles WL lCh are bein 
decomposed. Some of them C[n be broken up 
with the hand, others readily with the 
hammer 5 appr. 

Horizon 3 
3. Till, noncalcareous, buff to yellowish, with 

limestone pebbles leached, otherwise normal 
till, with large and snBll pebbles promis­
cuously scattered and much more numerous 
than in horizon 2. The lower 3 feet of 
h8mizon 3 is leacped sand and gr~vil, which 
account for #j# greater leaching than in 
most well drained profiles on Illinoian 
till. The gravel is rusty in color. In the 
lower end of tl.Le cut horizon 3 is much more 
plastic e .. nd te~aceous than the overlying 
horizon 2, resembling in this respect 
gumbotil, but tHe pebbles are of nor:mal 

Horizon 4 

size for horizon 3, and apparently some 
eolloidal material has been concentrated 
here. This part fractures on the surface 
like gumbotil 

2. Till, partially oxidized and.calcareous, reaching 
a thickness on the downhill end of the cut 
of 10 feet, mottled and cut to some extent by 
vertical and horizontal seams of calcium 

5 appr. 

carbonate 10 
Pennsylvanian system 

~arbondale series 
Summum formation 

1. Sandstone (Pleasantview --sagdt: tene) 

The illustration of this road cut section shows tHat horizon 2 of each of 

the three #profiles forms the top of a shoulder.· ~.b.e- --n~~~ 
t, 

~ Illinoian till shows typical~y a well drained profile, as this road cut 
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is~ through a slope toward a ravine lying west of the road. 

A somewhat similar succession of profiles of w\,;athering is 

shown in a road cut north of East Creek, where the following section 

w·i.s measured: 

, 

Geologic section 57. Road cut on north-south road north of East 

Creek, in the SE. T SW. 4 sec. 2, T. 4 N., R. 3 E. (Waterford twp.) 

Pleistocene system 
Peorian series (profile of weathering) 

Horizon 1 
9. Si 1 t, dark gray, •with s oine humus 

Horizons 2 and 3 
8. Silt, buff, noncalcareous 

Horizon 4 
7. Loess, calcareous, gray, containing 2 inch iron 

stained band 10 inches from base which cuts 
across the bedding and slopes toward a gully 
east of the road, cutting into the Sangamon 
1-1ess below 

Sangamon series (~refile of weathering) 
Horizon 1 

Thickness 
htl Inches 

2 

3 

17 7 

6. Silt, pinkish, loosely a ggregated 6 
Horizon 2 

5. Silt, noncalcareous, pinkish, compact, with 
numerous whitish Markings on bedding and join~ 
surfaces 11 

4. Silt, noncalc~reous, pinkish, compact, without 
whitish markings 9 

Horizon 3 
3. Silt, noncalcare0l1s, pinkish, calca reo·s around root 

ca~als, which are also iron stained 2 
Illinoian series (profile of weathering) 

lil-FIHJ. 
Horizons 1 and 2 

2. Si 1 t, noncalcareo:~s, pinkish, containing srt..Jall 
fragments of carbonized wood in up~er portion, 
and occasional pebbles of ~uartz and cnert 5 

Hotizon 3 
1. Till, noncalcareous, reddish, with abundant pebbl-es 

on the surface of outcrop 6- 8 exp osed 

The profile of we· ~thering above is also formed under ~ood drainage co.a­

di ti ons since it is on the north slope of the valley of East Creek. 

Profiles of#,-# weathering developed under conditions of poor drainage 

are ex~1osed in many places, especially v.rell in soi e of t h e cuts in the 

strip mi nes southeast of Cuba, w1ich are in the level upland. The 
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f 1 ~ . . t. d . t . . ?,( . ) o wowing sec 10n was measure 1n as rip m1ne since destroyed: 
I\ 

Geologic section 58. Strip mine cut near the ----
sec. 27, T. 6 N., R. 3 ' (Putman twp.) 

Pleistocene system 
Peorian series (profile of l$1eathering) 

Horizon 1 
8. Silt, dark gray, with some hurrus 

Horizon~2 and 3 
7. Silt, noncalcareous, buff 

Horizon 4 
6. Silt, calcareous, Mottled and gray 

Sanga~ on series (profit~ of we~thering) 
Horizon 1 

5. Silt, noncalcareous, pinkish gray, loosely ag­
gregated, with root canals 

Horizon 2 
4. SiJ t, noncalcare ous, bfowni sh gray, plastic, 

gurrb~ike, possibly reprecenting lower part 
of Sanga~on loess profile of weRthering 
and upJer part of Illinoian tiJl profile 

Illinoian #/ll11 series (profile of weat:r1ering) 
Horizons 1 and 2 , 

3. Gumbotil, noncalcareous, brownish gray, plastic, 
weath#ering to gumbo-li~e surface, contai~ing 
small pebbles of c11ert and quartz _ shows min­
utely p:ttted surfaces wnen frr,,cture& 

Horizon 3 
2. Till, noncalcareous, reddish brown, containin~ a 

few deeply weat ... 1ered limestone pebbles and 
abundant silicate pebbles 

Pennsylvanian system 
Carbondale series 

St. David f orma, ti on 
1. Shale, gray (Canton ~e) 

Thickness 
Feet .Inc.hes 

1 

3 2· 

2 8 

10 

l 7 

5 8 

2 10 

This exposure is typical of a profile of weat:iiering develo.i:-)ed under 

conditions of poor drainage. It is located on the pre-glacial upland 

near Cuba, which was onl~ thinly veneered with Illinoian till, and 
. $.eo+,9.~ic 

Sanga~on and ?eorian loess, in ~ontrast with #d!* sections 56 and 57, ~ 

which are nearer the bluffs# of Illinois River, in areas of thicker depositio. 

Sangamon loess is widely distributed through tne quadran le. it is 

invariably thin, ranging from 2 feet to 7 feet 6 inches in 18 measured 

sections. It is comr!'.lonly pinkish, in contrast with the overlying Peorian 

loe ss w ... ... i ch is gray w11ere it 1 s calcareous, and buff wnere it is leac11ed. 

The distinction of this loess from the underlying Illinoian t 111 is more 
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difficult, especially u.aere a -ffi#tll profile of weathering bas been formed 

on the latter under good drainage ~onditions. The loess is of •middle to 

late Sangamon age, because its deJosition followed fhe develo~ment of a 

profile of weathering on the Illinoian till, a process.requiring more 

time than that which has elapsed since the deposition of the early Wisconsin 
u. 

till. The loess is noncalcareous in all except one of the exposures sutidcd. 

It is thickest in the area near the junction of Spoon and Illinois River 

v~lleys, and~ is believed to have been suppJied by wirtds frok these 

flood plains. The thickest measured section shows 3 feet of calcareous 

loess at the base, suggesting t~nat all the loess was calcareous wn.en 

it wFts deposited. Because of its slight t .~ickness it W'J. S completely 

leaci.ied in most exposure_s before it was buried ·by younger loess during the 

Peorian epoch. The thickest ~xposure of the Sangamon loess is in a 

gully v~ recently b-e'err deeply entrenched, with n.early vertical 

walls p~rtly due to recent smumping (fig. 91). 

Geologic section 59. Exposure in small east draining gully 

southeast of a farm house near the west line of the m • ¾ NV/ . 4 sec. 

26, T. 4 N., R. 3 E. ( Isabel twp.) 
Thickness 

Feet Inches 

12. Interval between top of exposure and level up-
land 18 

l#IJIIIJI 
Pleistocene system 

Pe-orian series (profile uf weather1ne;) 
Horizon 1 

11. Soil, dar~, moist, loessial 
Horizons 2 and 3 

10. Silt, noncalcareous, buff 
Horizon 4 and un...-;ea thered material 

9. Loess, calcareous, mottled, grayish yellow 
in upper 18 9nches, gray below, very 
fossiliferous, with liwestone kindchen. 

SAHgam0njseries ( )refile of weathering) 
Horizon 1 

8. Silt, noncalcareous, grayish brown, fine, 
sandy, loose 

2 

8 

6 

3 

9 



s_1nll gull:- on the wes t ti i(e of t w~ n -.vi ne in tie S . 

sec . 26 , T. 4 - . ' 3 - • 
}. wp. 

(I sm>heJ ,just ea;.:it of a f ..... ·1 _ _._.1.ou e J.l '! 

i t· e c e: t er bLckurouncl . Tr 

of t he _p · c ture is a ra s s 1.1l11 ch slw 11) ea. t o~J°' -

on t 1e r i l t . ii a occ t rre( everal ":'.alb b fore Lie ... ) i c tur · i. ,E s tc: .Ke l , 

a the sll'- ~) e scar.)1 nt r d alrer,dy b e xt nsiv 1~ Ci ~bectec by 

c;ulli =-r3 . T 1. UJ1Je r _y-,rt of t e \~-L." ful of t111 s t.,Ul ~y is ,. orian lo s ., 

T e l ouer .:J ,r t, r e)rese ntccl 1.) St rJ: .r arc on t- e f c ce o · tnE... lu 1 et 

b loc .. : i 1 t: e c cnte- for .erolff.c~ i sangL. on . Jo.::ss , 11 
~ b f r, 

\ it .1. a ,. ell aevel c_pe d :.1 ... Jr·o i lef 
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Horizon 2 
? • Si 1 t, noncalcareous, ·13andy, pinkish, f i-ne, com­

pact, with root canals having limonitic dis­
coloration, massive structure, having band 
of carbonized fragments· one inch from top 10 

6. Sil't, noncalcareous, drab colored, fine sandy, 
root canals with limonite colorati~n; second­
ary concentration of calcium carbonate along 
root canals 8 

Horizon 3 . 
5. Silt, #11#1##-/hl.## noncalcareous, sandy, gray, fine, 

with streaks of pale pink, canals with limonite 
coloration, few conc~etions and segregations of 
calcium carbonate along canals 4 

Horizon 4 
4. Silt, calcareous, light gray, fine, sandy, with 

some secondary concentration of calciu~ carbonate 
along root canals, aa ~ with limoni te· colorati un, 
unfossiliferous . 1 9 

3. Silt, rusty brown, noncalcareous, except for cal-
cium carbonate along tubules, contains fragments 
of carbonized wood 6 

2. Silt, calcareous, pinkish, fine sandy, loessial, w1th 
tubules and canals with rmsty coloration · 1 

Illinoian series (profile of weathering?) 
IH##S###IH##l#lll#I 

Horizons 1, and~ 
1. Silt, pinkish in upper 4 feet, changing to grayish 

in lower part, nancalcareous except for concretions 
of calcium carbonate in one part of cut bank, 
contains a few scattered small pebbles of chert, 
quartz, rhyolite and feldspar up to½ inch,with 
plant tubules and canals throughout and some 
some carbonized plants and wood 6 

T'ne lowest silt exposed in the foregoinB section may be horizon 2 of 

a well drained profile on the till, or it nay be reworked Illino1an till 

which had formed a layer of washed. silt on the lower slo.)es. The Sangamon 

loess section showed distinctly a break in loess accumulation a short 

time after the deposition of the first loess, during which it became weath­

ered to a depth of 6 ·inches. This ma ter"ial, included above in horizon 4, 

really has the character of ff imperfectly developed horizons 1 and 2. 

The Sangamon loess is much thinner in the northwestern part of the 

quadrangle, near Cuba and Bryant, than in the foregoing section. It is 

there. commonly weathered to a dark soil. This is well shown in cuts along 

an abandoned railroad northwest of Bryant. 
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Geologic section 60. Cut t,ffl along abandoned railroad track lfHe~tffeg 

northwest of· Br,ant, near the NW. car.· SW. ¾ S 'I. ¼ sec. 00 2 1'. 6 N., R • 

. 4 E. (_Buckheart twp.) 
Thickness. 

Feet Inches 
~##111##/1.#### 
Pleistocene system 

Peorian series 
6. Soil, dark, loessial 
5. Loess, noncalcareous, dark brown 
4. Loess, calcareous, gray, with iron stained pipe 

stem concreti9ns; no fossils present 
Sangamon series 

3. Silt, noncalcareous, banded dark brown and black, 
with light gray, loessial silt; abundant small 

fragments of carbon1zed wood in dark brown silt; 
apparently a soil i 1terbedded with loess 

Illinoian series 
2. Gumbotil, noncalcareous, gray, very fine silt, 

with polygonal fracture, plastic, containing a 
few pebbles 

1. Till, slightly calcareous, red~ish brown, base 
concealed 

1 
2 

3 

4 

2 

In a ravine east of Buckheart Creek near the north line of sec. 1, 

6 

3 

6 

T. 5 N., R. 4 E. (Liverpool twp.) near the east line of the quaurangle, 

numerous large fragments of wood and a slightly indurated femur of an animal 

were found in a dark brown si J t or soil a~parently underlying Peorian loess. 

Although this exposure did not clearly show the relation of this material to 

the overlying loess, it seemed to represent a swamp fore,.., t soil or peat bed 

of Sangamon age. 

A fresh water silt apparently of late Sangamon ~ge 1s ex~ osed along the 

northern edge of the valley of Spoon River, as described in the f?llowing 

section: 

H 
Geologic section 61. Road cut on west side of State Highway 31, 

just north of Spoon River flood plain in the NE. ¼NE.¾ sec. 8, T. 

4 N., R. 3 E. (Wa~erford twpl) 

Pleistocene system 
Peorian series 

4. Soil, dark, loessial 

Thickness 
~ Inches 

1 



r 
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3. Loess, noncalcareous, light brown to buff, ffi#I 
becoming mottled with gray loess toward.base 4 

2. Loess, calcareous, gray, fine sandy, with a 
fracture showing a semblance of lamination, 
abundantly fossiJiferous, with a typical 
loess (terrestrial) Gastropod fauna 14 

Sangamon(?) series 
1. Silt, strongly calcareous, light pinkish more 

clayey apd compact than loess above, fossil­
iferous, with a fresh w· ter, rather than a 
terrestrial fauna; contains a few chert pebbles 
in l Jwer portion 10 

The road cut deseribed here extends from the 500 foot (early hsconsin l 
I 

8 

6 

8 

terrace down to the filood plain of Spoon Hi ver. Immedia tel·· we .;i t of the 

road an isolated hill tiees to 560 feet altitude. The hill is mantled 

with Peorian loess. · The road cut appears to be against the lower slope 

of the hill, rather than on the terrace. Tn e fauna collected from the 

upper loess contains species whihh are not known to have survived to a 

l·,ter date than the Peorian, and the pinkish fresh water silt is thus f#:}-rp-fl 

assigned to an age earlier than the early Peorian. It may be of earliest 

Peorian, 1.-.te Iowan or Sanga1, on age. As loess deposi t1on is known to h &.ve 

started duri 1g the late I<Dwan in many places an __ continued without ·1nter­

rupti on into the early Peorian, it seems more li ~<ely that tlu s 1ater laid 

depc().t is of late Sa.nga-n-> on age, _perhaps equivalent to ·the late San -·a1uon 

loess, which it resembles in color. The fossils collected from tne silt a-re 
0' 

listed in Appendix A., Thes are all fresh w;:.1,ter forms, but tne IJ#t1wt/t s~ecies 

Fossaria. parva tazewelliana and Stagnicola caperata are a . phibious and 

s0Meti1-es live in dar·p meadows where loess may acpumulate. The calcareous 

ci1aracter of this si }t indicates that it was not exposed to weathering , 

but remained m>t or below the level of the ground uater table. Similar 

reddish silts have been found at other localities und1..' rlying early Wisconsin 

fresh water silts. They may be si E .. ilar only in color and texture, or t:r1ey 

may be late Sangamon silts of flood plain origin, not b ried by later 

sedi Ments until the early lisconsin. 
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The record of the lE,ter· part of the late Sangamon ia the Havana 

quadrangle is one of weathering and erosion, rather than of de_position. 

The Sangamon loess _ is absent in many exposures, and the Peorian rests on 

Illinoian till. The profile of 1.,reat.i1ering on the late Sangamon loess is 

also of this age. The clirratic changes during the Sangamon epoch are 

discussed in connection with its hiistory, p.~L.t~, ~~ Jr .. 

Iowan and Peorian series. 

The name Io.,an was prof)osed for the fourth glacial series of th . 
·19 

Pleistocene syste1n because it has its best known expression 1n eastern Iowa • 

V /0 
vChamberlin, T. c., in Geikie, Jan es:: ?ne Gren t Ice ..: .. ce :• }P .. 75 3-?64, 

1894 
, The classification of American glacial deposits: 

Jour. ~~-o-1-. - v-o-1. 3, pp. 2?0-2??, 1895. 

The name Peorian was proposed for. the subsequent interglacial deposits 
Jc:!::./ 

because they are best displayed in the vicinity of Peoria, Illinois. 

v ' 
Leverett, Frank, The Peorian soil and weathered zone: Jour. Geo1·., vol. 

6, pp. 244-249, 1898. 

Loess deposited during late Iowan and ~arly Peorian time, mantles 

the uplands and gentler slopes in all parts of the Havana quadrangle 

west of the bluffs of Illinois River. · It is not exposed east of Illinois 
j, 

River, where the surface materials are/\later age. 

The loess ranges in thickness from 5 feet in the northwest part of the 

quadrangle, to #, 30 or 35 feet near the round Chapel in the angle betwwen 

the valleys of Spoon~r and Illinois River~, The thickness is greatest 
.__ 

within a mile or less of the margins of IU-~,,(;oloj~~er valleys, 

the probabJ@. source of much of the loesa. 

The loess lies on an uneven surface. It was observed on the Sangamon 

loess and soil, Illinoian till and Yarmouth loess. It may overlie the 

Pennsylvanian strata directly in some plac~s, but such a contact was not 
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found. The basal surfi1,ce of the loess slopes toward the larger valle: s, 

especially Illinois River, Spoon River, Ott rand Big Creek ~a¾ - s. 

Fig. 92 shows the loess sloping toward the valley of Otter Creek over­

lying Sangamon loess. 

s 

The loess is a fine silt, which commonly shows no sign of stratification 

It is somewhat coarser in texture where it is thicker near the bluffs of 

Illinois River than in exposures several miles from the river. Tests of 

two samples showed th?,t the percentage of silt passing the 200 mesh sieve 

ranges from 95.46 to 99.84. The coarser rt1a~terial in the first sample 

consists principally of hollow tubes lined with calcite to which aggregates 

of silt adhere, a few grains of quartz sand to 0.3 :rm!;•, and a few flakes 
~ ~ -.A.A., ~ ,, ~ (... A '- 0- ' 

of muscovite and bi o•ti te /4-' ~ ,. "" P· 0 s~. 

Althou~h -the loess is not cemented to any considerable extent it 

stands easily in steep p;c tt0 srJ,: ,.-,.-, :h bra--} -faces~ a nd possesses a 

distinct vertical jointing. The topography of the loess is best exhibited 

in road cuts t~12,gh::::the. loess in the southern part of the quadrangle, 

where its thickness## is 20-30 feet (Fig. 93). 

The loess is calcareous when unweathered. Much of the calcium 

carbonate is in fine particles. When a specimen of loess is tested with 

hydrochloric acid the evolution of carbonl dioxide causes the loess to 

swell quite noticeably. Numerous large calcareous concretions or kind­

chen#il## which are very irregular in shape and may be several inchen in 

length are also found in the loess. The cavities formed around root 

canals ais-o have so:r1.e sec-ondary calcium carbonate. Small concretions 

of limonite are al~~ present, but princi_r.=>ally in the weathered zone of 

the loess. 

Fresh loess is yellowish gray in uolor or mottled gray and buff. 

When weathered it changes to a light yellowish brown in r1ost exposures, 
'}'i.,, ' 

althou8h it i-e reddish brown 



' / 
Fig . __ • o~d cut ecti on o he eat i Ce of q t ~ te ro u t 31 , on the 

nor th s i de of t t . r I re e k n e c1• r t 1 c e t . r of t1 e 1' .-,· . -::- s ~ c. "'· 9 , T • 4 
t 

R . ( Isabel,,) howi g Peor i an oess over J i nc; s nc Lon l u--. s and 

r . ' 

IJ linoic1n t i lJ . The Peorian l e f, Ji er-· on a. s1· ·fac . c lo ... Ji lG t .-~ 1·c .. t He 

v c . 11 e y of ct t L: r r, re 81< about l f o t in 8 i n tI1i s ~ 1 c.; tu 1· e • le ., 1 Ht ul'&.y 

zo!1. c, )O e he cen · r of the ·) i c ur e 1 s the ~, a lcare ou s l oesf· 

0 t,118 s 0.L ..l iJ ro1.1 .l t:' uJ.J.v yerti cal l y furT O'\ Je zone ju s t a ove "t.tu s l s t 1e 

,1,->-...:..:.,..f--e , and the C Oi pa, r c tl vely S 1100 h 'lI'f ciCe a bove tn1 1 S 

h => ncr-.1 on l o .sh 1 s h re 1 -- s e rod - by Lul1i es than t · e eorian ~e s 

c ove. 

1t i . .,_J,~.rt JJ cmh~ out,: _J r e - .J.?c.oric:1-n t:ro i or . 



/ 

Roa.d cut exposure along north south road just south of 
/ 

the Ot to 

school and State Eighway 31, in the SE. } sw. ¾ sec. 30, T. 4 lT., R. 3 :E . 
\ir-rf"' 

(Isabel~ showine calcareous Peorian loess in the lo;, ·er .._Js,rt of the 

cut under noncalcc reous Peorian loess above. The typi:cal smooth-v:eJ.:..t--Ef:;aJ 

faces of the looss, the vertical jointine, ano. the absence of any semb­

lance of fJ.##fl#f}fft#~,)= stratification are brouglit out in this _picture. 
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valleys where the weathering has taken place under conditions of good 

drainage. Profiles of weatliering developed o_n Peorian loess are described 

in geologic sections 56, 57, 58 and ~9. 

E~mination of samples uf Feorian less undeP1e binocular icro- / 

scope show that it is co osed principally of subrourded ~angula~ 

quartz grains, about 0.05 mm. 2,n dial!eteI'J.h a sn>~mber of grains 

of muscovite and pyrite. 

Calcareous Peorian loess is fossiliferous in many plaees, and fossil 

rerriJ::1.ins are abundant in some localities. The fossils collected from the , 
loess at 11 localities are listed in Appendix A, 'They species are all 

terrestrial gastropods except tp.ree sp:a:eii.e-s, Stagnicola caperata, ],ossar-ia 

~~rva tazewelliana and Pomatiopsis scalaris. These species inhabit moist 

meadows which are covered by water during some seasons, and where loess 

might accumulate at other seasons. They are com ion in the loess in many 

exposures. Turee of the species, Columella rlticola, Vallonia gra..cilicosta, 

and Succinea grosvenori are now found only in the drier western states, Uta.iti 

Colorado, Wyoming, Nevada and Arizona, suggesting that the Peorian loess 

in Illinois was degposited under semiarid cliratic co'J1)fiitions. Tne fauna 

affords little inforriation regarding the terr~erature prevailing during loess 

ueposition. The early part of the Peorian was probably colder than the late:r 

part. 

All of the fossil collections were made from localities within 2 miles 

of the bluffs of Illinois and Spoon Rivers. Fossil rerr.ains are not commonly 

found at distances greater than 3½ miles from the river bluffs in this 

area. The exposures from which collections were made include loess de­

posited on uplands, valley slopes and along the margins of valleys. The 

amphibious species Stagnicola caperata ~nd Pomatiopsis scalaris are limited 

to those collections made on 'lower slopes adjacent to valleys, but the 

other amphibious species Fossaria parva tazewelliana occurs abundantly 
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The later part of the Peorian epoch is not recorded in this area by 

sediments. It was probably marked by the beginning of the weathering of 

the loess, as an exposure. in East Bureau Creek, He e r Princeton, Illinois, 

shows leached Peorian loess underlying till and gravel of Early ,iscons1n 
101 

age. 

c:f 
t/ Leighton, M. M:. Personal comnru.nication 

Wisconsin series 

The name Wisconsin WAS Applied to this series because glacial drift 

of this age is well exposed in eastern Wisconsin. 

was at first proposed, but it was later abbre.viated 

fhe name East Wiscoasin 
IE!./ 

v JO 
###Iii,, Chamberlin,. T. C. in Geiki e, A. 

1894. 
The Great Ice Age, pp. 773-774, 

• Classifi ca tfon of American glacial d.e_pos1 ts. 
~J_o_u_r_.~G-e-o~l-.-vol. 3, pp. 27#0-27?, 1895. 
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No glacial deposits of Wisconsin age occur in the Havana quadrangle, 

as the glaciers did not reach this area during the Wisconsin i 11vasion. 

~ Illinois River carried a great deal of outwash from the glacial margin 

during the Shelb)yille and Bloomington stages, when the Wisconsin glacier 

extended down~Illinois River valley to Peoria, about 35 miles northeast 

of the Havana quadrangle. ##..#Spoon River carried outwash from the Blooming­

ton stage of the glacier from the ice front in eastern Stark County. The 

d_eposits formed during this part of the Wisconsin glacial epoch are called 

Early Wisconsin. They now form terraces which are widely distributed 

throughout the quadrangle. 'Other .. and lower terraces are referred to the -
Later Wisconsin stage of glaciation. T1e Wmdiments of the Wisconsin 

series in this area were formed 1n# streams, on flood plains, in lakes, 

and on land where loess deposits and dune . sands accumulated. 

Early Wisconsin subseries 

The outwash IJIIIIJIJll#IJ and slackwater deposits of Early Wisconsin 

age form a terrace averaging 500 feet in altitude in this region. This 

terrace has been preserved along Big Creek, IUJ#gj Otter Creek, Spoon 

River and many smaller valleys.## rt seems to have been largely removed from 

t.r.1.e edge of Illinois River valley, as though by torrential scour. The 

deposits i~ the smaller streams are slackwater deposits, formed because 

of the silting up of Illinois River valley with glacial outwash. The 

deposits composing this terrace are well exposed along East Creek (Fig. 94) 

Geologic section 62. Cut bank Hffll##ffiff against terrace on south­

•ast side_ of East Creek in the NW r N'/t; ¾ sea. 11, T. 4 N., R. 3 E. 

(Wa ter:toi,d twp.) 

Pleistocene system 
Wisconsin series 

Thickness 
Feet Inches 



sec. 11, T. 

/ 

C~ on the southeast side 
twp, 

'ct: N., R. 3 E. (Waterfor~), _in 

' 

/ 
of East Creek in the NW.~ 1~ ¾ 
early Wisconsin terrace deposits. 

The section exposed includes three disti 11ct members, an upper gray loess, 

showing in the upper left portion, a middle laminated fresh water silt and 

sand, and a lower red fresh water silt which is not laminated. The bound­

ary bet\1een the lower and middle members is shown beaow the middle of the 

picture. Fossils are present in. the lcess and middle laminated silt in 

abundance, but are rare in the lo\1er silt. 
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3. Silt, calcareous in lower portion, upp r portion inaccessible, 
blue gray, massive, mlightly laminated, resembling loess, 
lower surface uneven, fossi-iferous, with terrestrial 
gastropods typical of loess fauna 8 

2. Sand and silt, calcareous, consisting of laminae of 
bluish gray sand and brick red silt, and some 
bands of gravel; some laminae show cross bedding 
in coarser materials; distinct alternation of 

_ colors suggestive of seasonal deposition; contains 
fauna of fresh water gastropods and pelecypods 9 6 

Wiscons i n series(?) · 
1. Clay or silt, calcareous, brick red, not distinctly 

bedded; contains a few poorly preserved fossils 7 6 

In this exposure the lower silt or clay· seems to be a lake or flood plain 

deposit, not clearly related to outwash of the ~iscons1n glacier. The 

middle silt and sands were accumulated in a sluggish stream or lake durin~ 

a period of marked seasonal terqperatures, probably at the time of the 

melting of the Bloomington stage of the Wisconsin glacier at Peoria. 

The upper silt is evidently a loess forr1ed after the recession of the 

g~acier from the Bloomington moraine. 

The fossils collected from the loess (3) in the foregoing section, 
~ I • 

are liited in Appendix A)ft·"TJJ.e most abundant forms, Fossaria £arva 

tazewelliana and Pomatiopsis scalaris, are amphibious in habit, suggesting 
that 

,,{the loess accumulated on a flood plain occasionally inundated by the stream. 

The middle laminated st!ts contain a fauna of 6 fresh water species, 
listed in Appendix A, Pt ~ · 

~ amphibious species and 5 terrestrial species~ The fresh water and 

amphibious species exceed the terrestrial species in ab~ndance of indi­

viduals, suggesting that this locality was a flood plain commonly 

inundated during the period of deposition of the silts and sands. The 

small number of terrestrial snells present were either washed into the 

deposit~, or invaded the area duri r, g sho:rt periods when it was free from 

water. 

The exposure described in the foregoing section is along East Creek 

a bout half a mi le bafk from Illinois River valley. The 1#1#1, sedirnenta ti on 

here was related to that in Illinois River valley, becauee a similar 
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succession is found in other 

River. The followin6 section, me ~sured along Otter Creek, about 5½ miles 

southwest of the section above, illustrates this parallelism. 

Geologic section 63. Cut bank in 500 foot terrace on southeast 

side of Otter Creek in the NW.¼ SW.¾ sec. 33, T. IN., R. 3 E.(Isabel twp.) 
Thickness 

Feet Inches 
Pleistocene system 

Wisconsin series 
4. Silt or loess, noncalcareous, brownish gray, 

grading up into soil · 5 
3. Silt or loess, calcareous, gray, not laminated, 

no fossils seen 10 
2. Sand, gray and silt, pink, calcareous, in alter­

nating bands with thicknesses ranging from 
one quarter to several inches; some bands of 
the sand are coarse with numerous pebbles; 
gray bands are commonly fine silt and reddis~ 
bands clay; slightly fossiliferous; lamination 
is sug~estive of seasonal deposition 10 

isconsin series l?) . . 
1. Silt, calcareous, reddish, very fine grained~ 

not bedded, fossiliferous, base c~ncealed 6 

The middle laminated layer in this outcrop and the lower unlaminated reddish 
the corresponding beds have 

layer have nearly the same thicknesses asAin geologic section 62. The 

greater thickness of the upper loess may be due to erosion of the former 

exJ osure. The East Creek terrace remnant is about 496 feet in altitu~e, 

while that on otter Creek is about 500 feet. The fossils collected·from ---
lower red silt are listed in Appendix A1 a.mphi bi ou's 

... / 

'They are all fresh water species, 

excep t Stagnicola caperata, an##IDl#I~#~# species, indicating that the bed 

was deposited under water. This . lower reddish bed resembles closely the 

reddish calcareous silt underlying Peorian loess which was referred to 

as Sangamon silt in geologic section 61, member 1. Reddish silt under-

lying Visconsin laminated silt outcrops only #i#.#'1/I.#.ff##f/1#1 three quarters 

of a mile northeaot of the exposure described as Sangamon silt, and at 

the same altitude. 

Geologic section 64. Road cut of secondary east-west road near the 

center of the east line of the SW.¾ sec. 4, T. 4 N., R. 3 E. (Waterford 

twp.). 
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Thickness 
Feet Inches 

Recl'ent system 
4. Soil 

Pleistocene system 
Wisconsin series 

8 

3. Loess or silt, noncalcareoue, brownish 2 3 
2. Silt,#il#J# calcareous, gray, not well 

stratified, . contaiming a few calcareous 
kindchen, very fossiliferous, with 
fresh water gastropods and pelecypods 

Wisconsin series (?) . 
1. Silt, Hffffi#lf###i calea.reous, brownish red, 

unstratified, slightly fossiliferous, 
containing principally fresh water gastro­
pods 

12 3 

The fossils from beds 1 and 2 in the foregoing section are listed in Appen-
~ . 

~..t,,\)), 
dix A'- Those from the gray silt are all fresh water forms, including 

5 species of pelecypods of t~e genus Pisidium. #.#l#l##IH###l ~I The 

fauna is typical of quiet bodies of water such as flood plain lakes 

or slakk water deposits. The fauna from the lower reddish silt includes 

three fresh water HH###I, #Iii two a mphibious and two terrestrial species. 

This fauna might have lived along the margins of a flood plain often 

inundated, into which lapd shells were washed fron the slo~es of the valley, 

or else during occasional low water stages the land species 1nvaded the area, 

Similar c_onditions of deposition are indicated for the re.ddish Sangamon {?) 

.silt three quarters of a mile southwest of this locality, so the lower bed 

here may be of Sangamon, rather than Early Wisconsin age. Other unstrati­

fied reddish qalcareous silts exposed in terrace remnants Lay then also 

be of Sangamon age. The absence of leaching of this silt, if it is of 

Sangamon age, can be ex,lained because it was adjacent to the river valley, 

and below the water table. The .presence of gravel#, and sand near the 

base of the laminated silt above the red silt r£y indicate that it is 

the first outwash material from the ~.-iscons;in ice front deposited in 

this region. 

In the upper portions of some of the streams ponded by outwash in~ 

Illinois River valley, part of the ter·race r-.1B,terial was proaalbty contrib-
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uted by wash from the streams themselves, as coarse sediment is commoner 

here than in the lower portions of these streams. This is illustrated· 

in the following exposure along East Creek, about l½ miles upstream from 

the terrace cut desctibed in geologic section ~2. 

Geologic section 65. Cut bank against terrace remnant on southwest 

side of East Creek, in the NW. ¾ SE. ¾ sec. 3, T. 4 N., R. 3 E. (Waterford 

twp.l 

Recent system 

Thickness 
~ Inches 

7. Soil 1 
Pleistocene system 

Wisconsin series 
6. Loess, noncalcareous, buff fl 
5. Silt or loess, calcareous, gray, not laminated, 

weathered into vertical faces, fossils un­
common 

4. Sand and gravel, atrat1fied, slightly fossil­
iferous 

3. Silt, calcareous, pinkish, lamin··, ted, with 
fine sand, containing so1e kindchen 

2. Silt, calcareous, gray, #1#1 stratified, with 
· some pebble bands 

1. Silt, calcareous, gray and sand, buff to gray, 
in alternate beds; some pebbles scattered 
through the sand; fossiliferous 

4 

3 

1 

2 

7 

6 

3 

3 

6 

In the exposure further down this creek described in section 62 the laminated 

silt (member 2) is 9½ feet thick, with very little gravel. In the foregoing 

section corres;:Jondi:ng beds are 14 feet thick and are much coarser in texture. 

~ne species collected fro~ the lower silts and sands here are 1 - sted in 

Appendix A,~1-~ey inc/ ude 3 fresh water ffl##ff, 2 amphibious and 7 ter­

restrial species. This mixed assemblage is probably representative of 

a flood plain, where the channel frequently shifted its position. The 

interbedding of sand and silt in the section is~ typical of flood plain 

accumulation. 

Another terrace exposure which contains abundant fresh water shells 

is in a large ravine north of Spoon River, described here: 
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Geologic secti on 66. Cut bank on south side of south branch of 

large ravine tributary to Spoon River, 75 feet ea.st of junction of 

main forks of this ravine, maar middle of west line of sec. 29, T. 

5 N.; R. 3 E. {Lewistown twp.) 
Thi c_:nesa 
,ouoe 

Feet Inches 
Pleistocene system 

Wisconsin series 
3. Silt or loess, noncalcareous, brownish 4 
2. Silt, calcareous, gray and yellowish brown 

mottle(j.,° chiefly gray in upper portion 
and yellowish below, fossiliferous in 
lower yellowish portion; upper portion 
may be calcareous loess overlying fresh 
water flood plain silt 22 

1. Si 1 t, calcareous, d .... rk blue gray, with 
numerous small fragments of carbonized 
wood, fossi lifero ~:.s, with fresh water 
fauna similar to that of (2) above, 
b~se concealed 3 

6 

The species collected from beds 1 and 2 are listed in Ap~endix A 1 The 

species greatly predontinate over amphibious and terrestrial 

The terre s trial shells may have been washed into the de.osit 

from adjacent valley slopes whieh c1,tr-e0 covered wi til. Peorian loess. 

The sediments of the 500 foot terrace are excellently exposed along 

the west side of the North Branch of Otter Creek near the center of the 

SW.¾ sed. 19, T. 4 N., R. 3 E. (Isabel twp.). Here fossiliferous Wisconsin 

loess with a terrestrial fauna overlies fossiliferous fresh water silt, 
and alll)hibious 

cantaining fresh water~gastropods and pelecypods. 

The most extensive 

north of Spoon River on 

west of Lewistown. T.he 

renmapts of a terrace at about AOO feet are s~naten 

eac ~ the channel of Stuart Creek, about 5 Illlles 

" following section describes an exi)osure on this 

terrace, near the western line of the quadrangle: -

Geologic section 67. Cut bank on east side of small ravine in the 

NE.¾ SW.¾ sec. 14, T. 5 N., R. 2 E. {~ernadotte twP.) 
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Pleistocene system 

Thickness 
F~et Inches 

Wisconsin series 
8. Silt, noncalcareous, brownish, sandy 
7. Sand, noncalcareous, yellowish brown, fine 
6. Sand, calcareous, bluish gray to brown, finely 

laminated, suggesting seasonal deposition, 
brownish in irregular streaks and around root 
canals 

5. Silt, calcareous, brownish, sandy 
4. Silt, calcareous, blue gray, slightly sandy, light 

brown along joint fractures and root canals, 
containing scattered pebbles of quartz and chert 
to one half inch diameter, and poorly pre ~eryed 
fossil gastropods, and some small camcareous con-

8 
5 

3 

cretions in the basal portion 6 
Wisconsin series(?) 

3. Silt, light sray, plasti9, brownish in small spots 
along root canals, with 1 inch band of brown 
highly calcareous silt with abundant calcareous 
concretions at top, underlying silt very slightly 
calcareous, effervescing only after repeated 
treatments with acid 3 

2. S.i 1 t, noncalcareous, pink, slightly sandy, containing 
fragments of carbonized wood and in basal portion 
scattered pebbles to¾ inch diameter, thickening 
In from 2 feet at north end of cut to 3 feet at 
south end . 2-3 

1. Silt, noncalcareous~ dark bluish gray, sandy, with 
numerous pebbles, absent at south end of cut 2 

7 

8 
2 

The members of the foregoing section cannot be easily correlated with the 

widespread terrace sequence des6ribed in sections 62, ~3 a~d 64. No. 

4 is probably equivalent to t:ne laminated silt and sand carrying a fresh 

·water fauna in the other exposures. The material above this silt is coarser 

in texture than most of the loess elsevniere. It may be of eolian origin, 

like the loess, but nearer the source of sand. Noncalcareous silt below 

calcareous silt and sand is not found in the other terra~e sections. 

Members 1-3 may be interpreted as fluviatile deposits of Spoon River formed 

during tne late Sangamon or early Peorian, or during the Iowan glacial sta ·e, 

which were weathered before the dep 1sition of the overlying Wisconsin silts. 

It is not possible to determine which of these stages is represented. 

A somewhat different type of Barly Wisconsin ~epositi'#I is exposed 

in a ravine just north of the Illinois River bluff, described here:(~;~_ q S) 
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Geologic section .68. Cut bank on southeast side of east fork of 

largest ravine in the NE.¾ sec. 33, T. 4 N., R. 3 E. (Isabel twp.} 
Thickness 

Feet Inches 
Recent s:: stem 

6. Soil, noncalcareous, black to brownish gray 
Pleistocene system 

WisBonsin series 
5. Gravel and sand, slightly calcareous in upper 

portion, strongly calcareous below 
4. Silt, calcareous, carbonaceous, gray, with 

many small fragments of carbonized wood, and 

8 

some gravel 2 
3. Gravel, lenticular masses, containi ng fragments 

of wood 2-0 
2. Silt, calcareous, gray, surrounding c oncentra tion 

of logs (fig. 95), inclu4ing logs over 6 feet 
in length and 9 inches in diameter; silt con­
tains fauna of terrestrial gastropods 1 

1. Silt, calcareous, gray, interbedded with gravel, 
containing fragments of wood and blocks of 
calcareous till, bituminous odor 1 

7 

6 

6 

This exposure is in a smal~ravine just north of the bluff of Illinois 

River, which · had been only slightly excav~ted before the alluviatior1 of 

this p.orti on wi .th terrct.ce deposits. Illinoian ti 11 is ex_posed a short 

di stance upstream from. this outcrop and some of the gravel may .imve been 

derived from the erosion of this till. The wood may have been drifted 

into this val'ley from the river during times of iJ.ighluater and become 

e1~edded in the fine flood plain silts here. The wood is identified as 

and 9elecypods ~ l • 
The fossil gastropods t ollected here are listed in Appendix AJ They 

include 12 terrestrial, 1 amphibious and 1 fresh water species. Some 

of the species of land shells may have been washed down from the adjacent 

slopes to this deposit, or this flood plain may have been inundated only 

occasionally. 

A Wisconsin terrace deposit of somewhat different character is exposed 

in the central brancu of t .u.is ravine, about 200 yards north of the preceding 

exposure. 
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Geologic section 69. Exposure in central branch of ravine in the 

1m. 4 gee. 33, T. 4 N., R. 3 E. (Isabel twp.) 

Pleistocene sy stem 
Wisconsin series (Profile of weathering) 

Horizon 1 

Thickness 
Feet Inches 

9. Soil, dark, with laminations 11 
8. Soil, dark gray, granular 5 

Horizon 2 
7. Soil, dark gray, compact 1 3 
6. Silt, dark gray, compact, with iron coatings on 

m:'1.ny faces, grading down into 1 
5. Silt, noncalcareous, saturated with limonite, brown­

ish to dark blue gray, becoming more deeply iron 
stained at base, ~robably a bog limonite~eposit 1 6 

Horizon 3 (?) 
4. Gravel, yellowish brown 3 

Horizon 4 
5. Gravel, calcareous, buff to gray 4 
2. Silt, calcareous, gray, slightly fossiliferous, with 

carbonized wood fragments, black at base, mixed 
with gravel 3 5 

Illinoian series 
1. Till, calcareous, gray, base concealed 3 

The foregming profile of weathering may hav.e been developed on a loess, but 

it was probably developed under marsh conditions. The silt saturated with 

limonite has the appearance of a low grade bog iron ore. 

The alluviation of the many tributaries to Illinois River valley w1th 

slack water deposits during the filling of the main valley sesulted in 
J . 

the checking of erosion by even the minor tributaries. In some pJaces the 

present flood plain is nearly at the level of the early Wisconsin te~race, 

and in other ~~t "1e entrenchment below this surface is so recent that 

both the level surface in the streams and the sloping surfaces extending 

up lateral tributaries are apparent. The Horth Branch of Otter Creek 

-illustrates various phases of terrace development. In the SW.¾ sec. 

19, T. 4 N., R. 3 E. (Isabel twp.) the terrace remnants are about 30 

feet above the present flood plain and are discontinuous. Furtner up 

the stream in the NE. f sec. 24, T. 4 N., R. 2 E. (Pleasant t wp.) the 

terrace remnants are only 5-10 feet above the present narrow flood plain 
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and are more extensive. In the NW .¾ of the aamv section the broad ~laod 

plain seems to be at the same level as the 500 foot terrace, still uri­

dissected. The sloping plain of a tributary joingng this terrace surface 

is shown in fig. 94. This tributary has recently entrenched itself 

into unconsol1dat.ed sand of Illinoian age so rapidly that some of its s1de 

gullies now enter it as hanging vallmys. 

In exposures along the north side of Big Creek and the west sid~ of 

Slug Run in the eastern portion of sec. 34, T. 6 N., R. 3 E. {Putman twp.) 

the terrace remnants are narrow and locally almost entirely cut away, but 

the former existence of a terrace is clearly sh?wn by high level alluvial 

fans at the mouths· of several gullies. The outer edges of mome of these 

fans have been somewhat dissected since the erosion of tne terrdce. Similar 

high dissected fans are found at some places along the edges of Illinois 

and Spoon River valleys. 

An interesting drainage change related to Early_ Wisconsin alluviation 

in this region is exhibited in the southern parts of secs.? and 8, T. 4 N., 

R. 3 E. ( Isabel twp.), just south of _the rt'@=W paved road west of :tfu.ncan ~.tills 
is a 

(S~ate highway 98). This~wide flat floored valley apJroximately 70 feet 

below the surrounding uplands which is not now occupied by a stream. T11e 

eastern part of the valley is drained east·1u ard toward Spoon River, and the 

western part f#### northward to Tater Creek. Fi g . 97 shows this relation. 

Tater Creek evide-ntly flowed through this valley before the formation of 

the 500 foot terrace, entering Spoo_n River valleJ! nen.r the eastern edge of 

section 8. T.1. e silting up of the valley ·to the 500 foot level diverted 

the lower pA.rt of Tater Creek t.arough a low col in the divide in t_ie NE. ¾ 

lr l . ¾ sec. 7 to the valley of Spoon River, abandoning its former valley. 

The early Wisconsin terrace .materials of the west side of Illinois 

River valley have been largely removed by erosion by the main stream, but 

they are preserved extensively on the east side of the valley. The terra ce 
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valley of Spoon River become aggraded to a level 
40 feet a bove that of the high terre.ce of the 
early Wisconsin. The abandoned valley is now being 
degraded to some extent by the waters of some trib­
utaries on the south side 9f the v~lley. 
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area on which Havana is built is lower than this terrace and is of later 

date. A large area in the southeastern part of the quadrangle in secs. 

4 , 7 , 8 , 9 , 16 , 1 7 , 18 , 19 , 2 O and 21 , T • 21 N. , R. 8 W. ( Havana twp • ) i s 

level, a~d ranges in altitude from 485 to 491 feet. Numerous sandi~~ dunes 

rise to altitudes over 500 feet in th1s area. The surface soil here is 

sandy loam, which may be equivalent in age to the loess which commonly 

caps the 500 foot terrace in Fulton County exposur2s. There are no natural 

cuts in the terrace materials in this area. 

Later iisconsin subseries 

The record of the Later Wisconsin in the Havana quadrangle consists 

in ( 1) certain terr~tce ~~fille-e remnants along the west bluff of Illinois 
along 

River, /\Spoon River, Otter Creek, and other smaller streams, 15-30 feet lov, er 

in.altitude than the 500 foot early Wisconsin terrace; (2) a broad terrace 

area along the east side ~f # Illinois River, aver ~gi ~ 2-2½ miles in width, 

up_on which the city of Havana is situated; ( 3) sand dune deposits on this 

terr .. ce, between it and the hi gher terrace in the southea~tern part or the 

quadrangle, and on the higher terrace; and (4) a terrace area in sections 

15 and 22, T. 4 N., R. 3 E. (Isabel twp.) abo8t 458 feet 1n altitude, 15 

to 20 feet lower than the other areas of Later Wisconsin terrace, and 

probably later# than them. 

The Later· Wisconsin terrace is . ell exposed along the south side of 

Spoon River valley across the quadrangle to within 2 miles of U1e western 

edge. The village of Duncan jfi lls is situated on this terrace, which has 

an average altitude of 475-480 feet t~ tere. It is partly a terrace of 

erosion, as Pennsylvanian strhta are ex- · sed almost continuously along 

this terr--!, ce east and west of Duncan -- · 11s, very t _ ... inly veneered w1 th al­

l vial silts. 
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Two terrace levels are preseived adjacent to each other in several 

places in the quadrangle. The best exposure of this sort is north of the 

hamlet of Enion, in sec. 33, T. 4 N., R. 3 E. (Isabel tw:p.). Here the 

upland is about 560-570 feet in altitude, the higher terrace a few feet over 
~.J~ 500 feet, the lower ~±aye 465-4" feet and the flood plain of Illinois 

River 445-450 feet. The preservation of a wide terrace area here seems to 

be related to the situation behjnd the projecting point of the bluff of the 

river in sec. 35. This~ may have caused this to be a somewhat 

sheltered b"1= where the river would be widened and decreased in velocity 

during floods. 

Another place where two terrace levels are preserved adjacent to 

each other is north of ~ter Creek along the road in the SE.¾ SW. t 
sec. 6, T. 4 N., R. 3 E. (Isabel twp.). Here the upland is about 560 feet 

in altitude, the higher terrace 506 feet, the lower ~e 495 feet and the 

flood plain of Tater Creek 460 feet. 

Along the north side of Otter Creek 2 terrace levels av-e represented in 

the SB. t sec. 26, T. 4 N., R. 2 E. (Pleasant twp.), about one half mile 

east of the quadrangle line. The level of the upland here is about 585 

feet, the upper terrace 530 fe~t, the lo er terrace 495 feet and the 

flood plain 481 feet. 
V Two terraces are preser"ed a-¼e-o at several places near the Louths of Big 

Sister, Little Sister, and Bucl<l1eart Creeks. 

The lower terrace in many places appears.to be almost entirely a sur­

face of erosion, with the Pennsylvanian strata exposed under a thin ~eneer 

of #1##1 terrace materials. Inspection of the rrap shows many outcrops of 

the Pennsylvanian in road scrapings along the edges of this terrace. Else-

where t en FJ.RrJ<:ed ~ , tBe eroii ei, of the upper _po~rti on o_f the 
~ ~ L 

early_ terrace materials, the silts remaining containing a mixture of fresh 

water and terrestrial mollusks suggesting a concentration of# shells from 
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the overlying loess during this erosion period. This isl illustrated in 

the faunal assemblage collected from silts in the lower terrace along 

Dickson Creek in the SE.¾ SE.¾ sec. 1, T. 4 N., R. 3 E. (Waterford twp. ) , 

about 200 yards north of the east-west read bridge across this stream. The 

fauna collected here, consisting of 5 terrestrial, 1 amphibious and 5 fresh 

water s~)ecies, is listed in AJpendix A. (].:;t,. rrc-
It• appears possible to discriminate between deposits of Early Wisconsin 

and Late Wisconsin age in exposures alone a sharply entrenc11ed ravine, 

cutting across the lower terrace (altitude 471 feet) for a distance 

of about one quarter mile along the ea3e edge of the SE. 4 NE. i sec. 34, 

T. 4 N. , R. 3 E • ( Isa be 1 twp • ) • ( Fi g. 9 8 ) 

Geologic section ?0. Exposure along ravine at the east edge of 

the SE. 4 NE.¾ sec. 34, T. 4 N., R. 3 E. (Isabel# t~W 

Pleistocene system 
Wisconsin series 

Later Wisconsin subseries 
?. Silt, noncalcareous, yellowish, fine, bleached 

Thickness 
Feet Inches 

surface,soil 1 
6. Silt, noncalcareous, dark gray, with hunru.s, and 

a few pebbles 1 2 
5. Silt, noncalcareous, buff, with scattered peb-

bles, not distinctly bedded 3 4 
4. Silt, calcareous, yellowish gray, slightly foss-

iliferous 2 ? 
Early Wisconsin subseries 

3. Silt, noncalcareous, brownish gray, dark, 
with_ some humus, shvwing so i.Ile lamina ti on, 
as in horizon 1 of profile of weathering 9 

2. Silt, slightly calcareous in upper portion, 
strongly calcareous below, yellowish gray, 
containing a mixture of terrestrial and fresh 
water mollusks 3 

1. Sand, calcareous, with so n~ beds of gravel, 
fossiliferous 5 6 

In this exposure it seems probable that the noncialcareous silt (3) 

HIJ:iJ#iMJ is a weathered zone developed during a brief period of mild clima.te 

between the time of the formation of the higl1er terrace and the depo-

sition of later silts on the lower terrace level. 

abundant in the silt and sand below this weCc...thered 

Fossil rermins are 
?l"!'~..t- • 
tR-H. (1 and 2) in 
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the southern part of this ravine, but rare and poorly pres~rved in the bed 

above ~~~a~ (4). In the northern part of the ravine cut an extre~ely 

-f t>~.s ..... 1 . f s 1· 1 t . th . 1 2 f t f th t f th t . t ~~1 1 erous occurs w1 1n - ee o e op o · e errace 1n 1at 

position. This is probably a continuation northward of the later \!is0ons1n 

silt described in the foregoi11g section, although the weathered zone 

was not observed there. If this interpretation is correct, ooth .Later 

and ~~rly Wisconsin silts are very fossiliferous in this ravine. 

The Early Wisconsin fauna from the lower part ·or the ravine contains lw-u.J:.. , 0 
19 ~r, 1 amphibious and 4 fresh wRter species. The Later lisconsin 

(?) silts from the up1)er part of the ravine contain 17 terrestrial, 1 

amphibious, and 2 fresh water species. The fossils collected in this ravine 

are l;J.###djg# listed in Appendix A f · -', 

The interpretation of these deposits is confused by the presence of 

a mixture of fresh water, amphibfous and terrestrial snells. The situ­

ation may have been the margiJnal postion of the flood plain, which was 

inundated only during seasons or years of unusually high water. At other 

times loess may have accumulated here. The mixture. of terrestrial and 

fresh water forms in the lower beds may have resulted from the reworking 

of the silts during.the erosion of the high terrace. The s Jecies listed 

as later Wisconsin Iii# in age are characteristic of these deposits else­

where, except Fossaria parva tazewelliana and Polygyra multilineata 

wanlessi, which have not heretofore been reported in deposits younger 

than the Early Wisconsin. Thus the ~ge of this upper deposit is not 

clearly determined by the fauna. 

Sandy deposits which are apparently of later Wisconsin age are 

preserved a long the outer margin of this.terrace about 1t miles southwest 

of the ravine section described in geologic section 70, , where they are 

exposed in a road cuttiH§ near the middle of the east line of the S1!. 

sec. 33, T. 4 N., R. 3 E. (Isabel twp.) 
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A terrace area several hun~eg,-d acres in extent occurs north and north­

weot. of Wild Goose school in secs. 15 and 22, T. 4 If., R. 3 E. ( Isabel twp.) 

The levels of this terrace range from 45S to 458 feet. The adjacent 

flood plain is 441 to 448 feet, and the later 7i s.consin terrace a short 

di stance west is about 475-480 fee.t. There are no exposures of the 

:t-e1.1~ce materials of this, which is apparently a·younger terrace. Tnere 

are three terraces along Illinois River near Peoria, and this may be equivalen 

to the lowest of the three terraces there. 

The area east of the flood plain of Illinois River in this quadrangle 

is large.ly a terrace area correlated with the lower ( or middle) terrace 

on the west side of the river. Sand dunes are present on some parts of 

this terrace. The altitudes @,f ~e -e.a-a-t of t ...re r i-v~r range from 

459 to 479 feet. This occupi~s a belt II two to three# miles wide between 
• 

the higher terrace to the southeast and the flood plain of the river. Along 

the inner _border ~ there is a belt of sand dunes ranging 

from one half mile to one and a half riles in width. This S'fbftd ~tttte belt 

is continuous across the quadrangle# except for one break near the diagonal 

road southeast from Havana in #IH sec. 7, T. 21 N., R. W. (Havana twp.) 

The surface material of this terra.ce area is commonly sandy loam, but it 

is loo.ally sand. Beoiaes :t;he-4y..ae.s a,.t. the :ner ~ ~j s j:rp"Jj;- t--ez.: ··aee 
'-I (J:.o D 
~here ar~ scattered dunes or dune ridges on the hieher terrace in the 

southeast corner of the quaurangle and on the lower terrace near Illinois 

River. Such a dune ridge or branching ridge passes t 1.Lrough the eastern part 

of Havana. Undrained depressions an which Hater gathers after periods 

of heavy rain are also found in this terrace. A large depression of this 

sort became filled with water, forming a lake following the heavy rains 

of 19ij7-28. This lake is in the SW. ¾ sec. #B, T. 21 N., R. 8 w. (Havana 

twp.), including the intersection of two ro~,ds and ·the rie;ht of way. of 

the Illinois Central Railroad. 
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A 
Sieve analyses of the surface sandy loam from the level terrace~ 

~0 'c· I 
elf sand from the top of a dune, and~ compact sandy silt from an un-

drained depression in the dune areafare shown graphically in fig. 99. 

On the surface of the low terrace in the SE.¼ sec. 36, T. 23 N., 

R. 8 W. (Q,uiver twp.), about two mi-es east of the quadrangle, a ranite 

budlder is exposed, surrounded by sandy s1lt. A smaller boulder liks near 

the larger one. These boulders are probably ice floated 1 o.P ~ q other eo.ula-ers 

are known from the surface of this terrace. 

The two terraces which are recognized along both sides of Illinois 

River in this quadrangle are prob~.bly equivalent 1n age to two terraces 

along Illinoi~ River in the Peoria quadrangle. ill/ 

✓ ifff 
r Udden, J". A. Geology and mineral resources# of the Peoria quadrangle, 

Illinois. u. s. Geol. Survey Bull. 506, pp. 60-61, 1912. 

---- ----. - -~ -
Th.e earlier terrace i"s ;?robably co11_.,Josed of fresh wat.:-1· s ilt and .·ana_ 

accu:rrm .P,t ec~ a,s 0 ' 1.t-,- sh an . sl:1c:_ · r ter __ e_10si t :_- .~.t '\,.J}ro:.:i:.·.i:-. tely the time 

of the building of the Bliomington moraine in the Peoria region and near 

the headpa#ters of Spoon River. The outwash deposits at this time are 

known to have formed a great dam at Peoria across the Illinois valley, 

r-e-su.Jting in tb€ formati"lO~ ~ a lake eAtending over 100 miles up~ Illinois 
~ 1LU 

River. This has been named Lake Illinois. The loess deposits on th_e 

Leighton, M. ~[. Unpublished paper resenbed before Na ti anal Academy of 
Sciences at Urbana, October, 1927. 

fil~ft t:srrace may have accumulated during the low water stage wnen the 
b 

Abundant._ ,"Taters Bf Illino ~s River were confined by this dam. evidence 

111#1.#i/I. in the physiogra ... hy of lfason and Tawewell Counties that t11e .Jack­

inaw River, which now enters the Illinois from the east near Pekin ( se·e 

f ie;l 123) forr11erly discharged its waters t~irough a wide valley southwest-
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word -into#¥# Sangamon River~ and it seems likely that Illinois River itself' 

~J.ay have occupied this valley at some time previ c,us to the building of the 

outwash dam at Peoria holding in Lake Illinois. If this is the case the 

breaking of the dam which finally drained Lake Illinois may nave diverted 

the waters into drainage channels other than that occupied previous to the 

building of the dam. The altitudes of towns in the broad valley connectin5 

the Sanga~on and 1fackinaw are near 500 feet, an altitude corresponding to 

the early \ isconsin outwash deposits in. Fulton County~ suggesting that tlJiis 

valley was agandoned after the building of the outw sh dam. The flood of 

waters fro1: L:.t~re Illinois must have occupied most of the present flood 

plain area of - Illinois River and the lower terrace areas adjacent to it. 

Other channels may also have been occu1Jied at this time, as ~uiver Creek 

valley and other level valley areas east of Illinois River form a somewhat 

anastamosL1g drainage pattern, obstructed in p.chaces by sand dune ridges. 

The· greater art of the sand deposits in the Mason County area may be _de­

rived from the outwash dam, as de osited qy torrential streamo from Lake 

T" l1inoi s. T.1.:i.e age of the many duaes along the eastern margin of the low 

terrace alon ~, Illinois valleyj and other drainage l1nes of th1s 

period may be the low water stage following the ##ll#Hffii# draining of 

lake Illinois. This low water stage may perhaps be equivalent to the 

time when the upper Illinois River was held in by a dam formed by the 

rseilles moraine at 11arseilles, La Salle County. During this ti11e the 

smaller valleys formed by the torrential streams fro~ Lake Illinois were 

.. blocked at many places by sand dune barriers. The abandonment of the 10 1,er 

terrace by Illinois River see1Js to be related to another torrential flow 

of water, because of the. comparativ-e straightness of the margins of this 
.'-2::/ 

t.errace ._ This ~t::r;il!!~n:; 1:iay have been the Y~nkakee torrent, wni ch drained 

Ekblaw, G. E.and Athy, L. F. Glacial I<;ankakee torrent in Northeastern 
Illinois. Bull. Geol. Soc. Amer. vol. 36, pp. 417-428, 1925. 
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a glacial lake forned by the :Ja.rs~illes moraine barrier across Illinois 

River. The level of Illinois River valley at this time _probably about 

. 31 

400 feet or lower, as alluvial deposits are reported 30 feet or more~ 

in various parts of the flood paain. The age of.the sand dunes on the 

low terrace surface near Havana may thus be subse~uent to the 1\8.nkakee 

torrent, or perhaps subsequent to the time when Illinois River served 

as a drainage outlet for Lake C1ii cago. A )art of the alluvial de_t> sits 

underlying the present flmod plain may be of Later 1scons _._ n age, fori:.ed 

during the lake Chicago stage, but these cannot be easily distinguished 

from the recent flood 1)lain deposits. Gravels which ..... re deedged fror. the 

c-i1annel of Illino1s River may be of late Yisconsin age, as the present 

gradient of the· river is too low to permit the transportation of gravel 

except during flood times. 

Recent system. 

The deposits formed since the close of tli.e 1Nisconsin glacial epoch are 

referred to the .recent system. #1##:/M####lil Posgglacial time is recorded 

in the Havana quadrangle by (1) erosion by the smaller streams, (2) the 

formation of profiles of weathering on the surface materials of the rea, 

(3) the deposition of alluvial fans and slope nash along the margins 

of most of the streams, (4) the deposition of flood plain deposits along 

Illinois River and other larger streams, (5) the formation of §jg some of 

the sand dunes Df the .Jason County area. Indians inhabiting this area 

before its settlement by white people ouilt numerous mounds along the 

margins of Illinois River flood plain on both sides. Drainage ditehes and 

levees have been constructed for land drainage and flood control. Strip 

mine debris covers many acres near Cuba, and the area is increasing annually. 

Natural surface drainage has been obstructed in some places by the slumping 
t 

ng the removal of coal by underground mining. 

The extensive outcro,_)s of Pennsylvanian strata indicate that large 
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amounts of Peorian loes~ and Vi sconsin terr·ace deposits have been 

eroded since the close of Wisconsin ti me. ilany small gullies snow 

exJosures of 50-75 feet of pre-Pemrian deposits. Fig. 100 shows a 

gully typical of the many s:nall gullies along the bluff of Illinois 

River. New gully systems have developed on deforested slopes of some 

of the stream. valleys, with a corresponding formation of alluvial 

fans along the lower slopes (Fig. 101). 

Along some of the .larger valleys like Illinois and Spoon 

Rivers · .. lluvial f,an and piedmont alluvial deposits farmed a gainst the ma.rgi n 

of the lower terrace are still preserved, although the terrace has been 

cut away from !~hese porti ans. These -remnants resemble narrow terraces, and 

may be confused with them. Such a fan is situated alons Illinois River 

bluffs east of the center of sec. 26, T. 4 1J., R. 3 E. (Isabel twp.). 

Profiles 11##:fM of weathering forrued on Peorian loess are ex_..Josed in 

many road cuts and stream banks. T1-e formation of these profiles is 

largely of postglacial time, as the Peorian is only slightly weathered 

where it underlies~ isconsin till. In the Havana area the loess is 

we, thered to a depth of 6-8 feet. Wisconsin terrace de osits are also 

leached to· depths ranging from 5 to 13 feet in the early Wisconsin terraee 

silts and to 52 feet in the later lisconsin silts. The sandy terrace and 

sand dune accumulations east of Illinois River are leacned and oxidized 

to a depth of 10-15 feet w11ere subsurface drainage conditions are good. 

The finer silts have largely been removed from the sandy loam in aa!fCt' 

dunes and carried by e round waters toward the centers of depressions, 

where a co1t.i.pact plastic mixture of aand and clay accumulates. The fol­

lowing succession is desdribed from an aug:Q:r: boring near the center of 
> 

an undeained depression in a sand dune area: 

Geologic se_cti on _7j.-! Auger boring in un9-raineo. dep~ession _!).e§,r the 

SE. _~or. 1-IB. ¾_sec. 5, T. 21 N., R. 8 W. (Havana t wp.) (fi~~ ~ 



\ 

' / 
F i g . \ l)---b . S. arply entrenched gully along the bluffs of ~the Illinois 

+w- I 
River i n the SW.¼ SW.¼ sec. 14, T. 5 1 ., R. 4 E. (Liverpoo11, eroded 

into the Purington shale member of the Carbond le series. This is typical 

-0f the steep walled gullies adjacent to the larger streams eroded in 

post-Peorian or post~Wisconsin time. 



- !t-5- ~, 

Bicanch 
East slo_)e o the .orti-1 ### 0.1 utter Creek in the SI . ,f 

~ 
s e c • 1 9 , r.1 • 4 l . , ? • 3 • ( I s ·~, b ~ 1 J , s 11. o , , i ng the de v e 1 o ~men t of n e I sys t -

e s of e;ullies on c.er'ore ~ted slopes adj ,cent to stre ,m<"' . r,he mower slopes 

belo" t G ullies are 1antled \vi th alluvia l 12,ns 1Hlw co_,_ ose0 of debris 'IHN~ 

b ou-=:ht do m by t11ese gulli ..;,.J . 

Il ·r1oian tiJ.l . 

he ; gttilles re e.A:c_.vated in loess and 



Pleistocene system 
Wisconsin series 
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Thickness 
F@et Inches 

4. Loam, noncalcareous, sandy, dark brown, pla stic, 
with considerable clay, clay concentra t el 
increasing slightly with little color change to 
about 3 feet_ s~ lighter color from 
3 feet to 4 feet 10 inches 4 10 

3. Sand, noncalcareous, reddish, moist, less 
clay than above 2 2 

2. Sand, noncalcareous, mottled yellowish and 
reddish brown, lighter colored than above, 
less tlay than (4) 6 

1. Sand, yellow to light brown, soft, without clay, 
caYing easily, to base of aug~r boring 8 

I 7 

The upper me1.~ber probi::,bly corresponds to horizons 1 and 2 of the pro­

file of we ..... thering. The rest of the boring belongs to horizon 3, as the 

sand is noncalcareous to the ba~e of the hole. The cor pact si i t near the 

surface holds the vva ter in these depressions after rains, forming small 

lakes and marshes. Fig. 103 shows a plant succession in a small blow 

out in a sand dune district, illustrating the elfifect of concentration 

of clay near the center of the depress1on in holding the water nehr the 

surface. On the more level portions of the sandy terrace there i9 co;1u,1only 

a zone of concentration several feet below tne surface. Along tne outer 

edge of the terrace about l½ miles south of :r. ... ava:ria the depth to this com­

pact zone is 4 feet 6 inches, and t ~n e sand is so tightly compacted with 

clay that it oan hardly be penetrated with an aug~r. An aug~r boring 

near the north end of Chautauqua Park on this terrace level shows marked 

concentration of fine silt and clay at a depth of 8½ to 9 feet. This 

augQ.I' boring is described.as geologic section 73, p. ~qJ. 

Years of very heavy rainfall like 1~26 and 192? have caused extensive 

slumping on the slopes of stream valleys. This causes the slopes to 

be~ poorly drai?ed, with standing water trapped here and t~ere along 

them. Fig. 104 shows t- e result of such slumping along the. margin of a 

large valley. 
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/ 
Fig. A blow out or wind excavated depression in a sand dune•dist-

4-wP 
rict in the NE. ¼ sec. 16, T. 21 N., R~ 8 W. (Havana). The presence of 

/t 

a hard pan or clay concentrate#. in the sand holds the~w ter near the 

center of the depression giving rise to a growth of mosses and other plants 

growing only in moist places. Around this center the w~ter is farther 

from the surface, as indicated uy hands of vegetatj_on of drier habitats, 

until the borders where scattered stems of bunch grass are alon~able to 

grow. The outer slopes of this blo~~ out are completely devoid of vegetation. 
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...?ic . n ortheast slope of a r a vine in the 'Y. -1
- ':::I: . ·1

• sec • 

5 - . , ... . 4 ~ . (Liveri.) OO~) sllO"iinu the ef .... e cts O.L sl wnping. The ba re 

~ ite area along the midtle 01 t he .lo pe is an exJosure of the# uring ton 

sh ... 1 e membe r of the Carb ondale r:--er ies OI\1ed b y the s lurnpi n 0 away of 

the soil cover ram the lo~e r s l op0s . 
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Flood plain deposits have been formed in the valleys of Illinois 

iind Spoon Rivers and many smaller streams. Records of borings in the 

flood plains !bf Illinois and Spoon Rivers show depths to bed rock ranging 
' mostly postglacial 

in age. The deposits of fine silts which stand on ti:1e flood plains until 

they are dried o t become extensively mud cracked. Fig. 105 shows a s l.1rfc ... ce 

in t •·1e flood plain of Spoon River showing cracks formed-<.. .fter two stages of 

inunda tion. Fig. 106 shows the same part of Spoon ~iver valley during a. 

f lood in July, 1929. 

The highest flood level of #I# Illinois River in recent years was 

approxin·-1tely 447 feet, 17 feet above low water stage at .havana. Tl.Lis 

v;as during the winter and sprin of 192t-2r . Tne flood waters reacHed 

the/#! western bluff of Illi~1ois River at one ·place, in the S • t NW. ¾ 

sec. 35, T. 4 N., R. 3 E. (Isabel twp.). This high stage is record _d by 

a wave cut notch one to two feet high along the edee of the bluff and 

by masses of driftwood piled against this beach. (Fig. 107) Simi lar cu t. s 

along the sandy terrace east of the river are found at several places, 

notably Baldwin Beach, 3 r,,iles n_orth of Havana. Along the margin of 

the terrace in sec. 10, T. 22 N., R. 8 I. ( ui ver twp.) driftwood has ac­

cumulated to a de~th of 2 feet (Fig. 108) 

Wnere the natural forest cover h,~ s been destroyed in the sand 

QUne areas in Mason County renewed drifting of the sand has formed 

low sand dunes and blow outs. This has also happened where crops 11ave 

been grown in sand dune areas and tle cultivated-fields subsequently 

a~andoned. Piles of sand 1 to 3 feet high are common along rrany of 
5 (i 

the hedges a--t the M@flr3 er roads. These piles have been collected by 

wind from the roads and cultivated fields. 
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' low / 
Fig. \.!LL• A/\Portion of the flood plain of Spoon River just east of 

State i:toute 31, near Duncan Ji lls, where the overflow w:1.ters remain until 

they are evaporated. Two sets of des#iccation cracks are shown here, 

the larger ones formed HH##H after overflow in the sprins of 1927, and 
t . ,L 

the smaller ones after one or two days of inundation in the fall of ~.r• 
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Spoon I'iver valley in flood sta-e norti1 of Duncan ~11s , 

.Ju - , 1929 . ud craci:s f orrned in t- ii s s ame lo0al ty after a flood are 

s 01n in fig . 105 . 

Uote . Anot. er flood _picture of Spoon ... 1ver s1 ... owi .l t11e river , 

as well as the flood p : ain i s ava ilable . 
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~- The edge o.f the bluff of ~ Illinois Ri vcr 

sec. 35, T. 4 N., R. 3 E. (Isbel~ , where the flood waters of ~llinois 

River extended to the bluff, · A scarp or notch one to two feet in height 

was cut by the waves at this time and boards and drift logs were piled 

up r/##14/####tfo## along the beach of this flood area. 
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3 

/ ' 

L Fig. Edge of the late Wisconsin sandy terrace in sec. 10, T. 22 N., ,---

·h1vr, 
R. 8 TN. (Q,uiver). The flood waters of ttre- Illiriois River extended to this 

/1 

bank and the great masses of driftwood shown were piled here by this# 

flood. The bark is absent from the lower partsof the tree trunks up to 

the high w~ter mark. -
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Indian mounds. 

Records of the activities of the mound builders, predecessors of the 

modern Indians in , 1li ssi ssi1)pi and Illinois River valleys are abundantly 

distributed through the quadrangle. Indian mounds are found i •1 many pJa ces 

along the outer margin of the late Wisconsin terrace, north and south of 

Havana, and along the bluffs of #fl Illino_s River near Sepo. Other mounds 

are reported along the bluffs of Illinois and Spoon Rivers r'rom ound 

Chapel southward. The position of some of the mounds is shown in fig. 

14. · The larger mounds are 20 to 25 feet in height and 100# feet to several 

hundred feet in Eliameter. Large mounds are situated along the ede; e of the 
ea8t 

terrace between Chautauqua Park and Q,uiver Beach about ll miles north~of 

Havana. 

Interest in the exploration of Indian mounds in this area was greatly 

increased in the spring of 1927 by the discovery of a burial mound with 

several hundred skeletons and an abundance of implements and ornaments on 

the bluff of Illinois River near the SE. cor. SY/ . ¾ sec. 1, T. 4 N., R. 

3 E. ( aterford twp.) about 300 feet northeast of tr1e _._:ast T.Taterford sc} ool. 

The excavation of this mound hRs been undertaken by Dr. Don F. Dickson of 

the public. This is the largest~ burial of the mound builders 

k~, so far as the writer is aware. Fig. 109 is a view of part of this 

excavation. 
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J'ig . Vie , of t:_2 interior o~.' t he exc .. v tion of the Dic:-son round 

u i 1 de rs i1 o, 1 b s , o ~J e 1 a l f -ri i 1 e nor th o _,_. Sep o • family b uria l is ween 

to t11c ~·i ~ht in t_~e b_, c_-0 i-·ourn , t: e skJ_1...eton of b, c iilc"_, bet cen two acly.'.al ts . 

In the ·ore rou 1d the skelet,on was _· er ovecl ,),ncl .notrier s.,.<:e .... eton under-

1 - n it v.u c ::.:c_.va ,,cd , then the UJper s .'"elcton ,··as :eplaced on o, p i e ce oi 

~JL:.te clL1,s:.., , .ihic _ is c.m in the .1. ore-round . mr e i c c es o .• : _1ottery sho·.111 
lJ J- t . C ~ ~re -
a re )1 ced e -~, ly w. tr;-•,~ · t s discov I'-~ . 

( 
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i.A. 
:-1.nother rntere5'"t1r1p---lrlound 9u,+-ial is tI1at in the Ot,:;den mound (fi~. \, 

L ~ 'l, / J I --1 
a f J.a t topped Foundo- si tn~ ted near the outer ed;e of a lov1 alluvial fan ap-

parently built by ~ast Creek at the margin of the present flood plain of 
f~ 

I 1 J i no L Ri ve r •. It i s i n the _ ~ • ~ S. • -1- sec • 12 .i T. 4 N. , R. 3 E • ( ', . t Pr .f' or~' 

in the southerl1 nart of the vi llR{;e of Sepo. It is. a bwa:t !e fact bi {b, ~ -

te-ppe.d a-t1~ ~ residence was constructed on the to) of the mound 25 or 30 years 

ago . The flat· top is said to be the result of levelling at the time the 

residence was constructed. Only one skeleton was found under this rc.ound, 

and it ~as in a log tomb. #ffil.ff#ffil#I#~##~ ##Id A necklace com~osed of sever,1 

hurdrecl shell beads w~ ':1 t•nri ned a bout the neck. A la.rce r,_ound of clay under 

the cert er· nf the rriouY!d was interpreted by the excavators as a cere1.·,onial 

:-yrarid .• The m~,teriaJs :Pr,r the rt1ot1~d are r-roc_,t.-y derived·from tbe adjacent 

f'"'n and flood .._1lcdn. The r . .iYin~ of nteriale fro:_ various depths in t 1.e 

soiil f-.nd E:ur:soil gives a mottled a_ppearance to th mound clay . The s ·tj,}e 

of the r'ouy,r cuc;best~ that a definite _p_an ,.rnc follo:1ed in its co rn-'.ruction. 

T"'erP n.,re 15 to ?O lo1N ron~_cs -r!ithin 400 feet of thiE: -f.HJ#--#..IJ.# large 
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During the late fall of 192? and the spring of 1928 excavations 1..ere 

made in 16 mounds along the margin of the late isconsin terrace within 

1½ miles north and south of Havana by the University of Illinois under the 

direction of _rr. Vl. K. ~:foorhead and. Mr. J'. °L. B. Taylor. These included 

a group of 9 mounds in the~.½ of sec. 11, T. 21 N~, R. 9 .(Havana twp.) 

all within 300 feet of the river bank and a group of 7 liounds in the vi­

cinity of Chautauqua Park. They m~were ex ... >lored by lines of aue;;Q.r 

hol s alone the north-south and east-west axes of the mcunds, and by a 

series of pits along these axes where objects v-1ere found. Fig. '111 shorn 

the pits excavated along the nort .1_-south axis of mound 13, in the south 

part of Shautauqua Park. Skelet~l remaings , ere found in several of the 

mrunds and coppe~, flint and bone L .1plements and pottery or pottery frag­

In a mound-southwest of Havana sev~ral skeletons 

were buried on flat chipped slabs of flint averaging? x 10 x 1 inches,· 

di S'·on:. :o rock of this ty e is known in the Havana~quadrangle or its 
' 

vicinity, nor are large boulders of~e. found iri the glacial drift. 

In a mound near this o.J.te-a layer of river clam shells s ,1 rrounded by char­

coal seer1s to represent a kitchen riridden dep osit. In ·ane of the mound.s 

in Chautauqua ~ark several large fra ments of sandstone of Pot ~sville age, 

representinG the basal sandstones of the Seahorne and "Liver)ool" forr..ations 

of the Pennsylvanian were found. These rocks outcrop along the west bluff 

of Illinois River about 4 miles ~est of here, and they were probably 

brought from that vicinity. The excavators noted a zone of very coLpact 

sandy loam or hard pan in many of the mounds explored,. and a similar com­

pact material below the mound in one excavation. The uriter was given the 

opportunity to examine several of the .mound trenches to determine whether 

this ·compact zone 

in horizon 2 of a profile of weathering, formed since the buildiug of the 

mound, or whether it was simply m .. ore compact material used in c nstruc.ting 

part of the mound. 
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- ig. n In i&n oundf( no . 1: oi tl oce expl0~3· by 

I 11 in i s i L 1 _. ..: ... >r i of 1c 8 } i n the sout-_ern p ,rt u' c ... ~UL.:.uqu. ,_ark . 

his s1-u'.:s the moc.e of c .. :J)l r ,tion u;.rnd in t __ e.Je 1oun s • :..ucur holes 

.1er~ ,Jun ... - ·~long the north- south ~nd cast - ~"e t a x es OJ.. ... the 1<1oun(._1 , ,ncl i.;here 

n~ s oun ~ O.L t .. eGe c;,.:; s s to t .. ~e moun b· .sc, 

la tcr 1 e . .-1tr,J,iJC es J.·r011 t ie. e its were used to e c v:,, te 

ot 1e., re ,ins thus f ou 1cl . Tnis ·,10u_.d is a::_,pro.1:i 1a t, y 10 · eet in heit Lt 

and O by 100 ·eet in o.L.lcnsivn . 

,nd 
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The most significant excavation bearing on the antiquity of the mounds 

was that in :Mound 16, just north of Chautauqua Pfat·k. 7he followine; section 

was 1 easured in the deepest pit made, just sou. thwest of the top of the 

...... ound: 

Geologic section 72. Section of pit face in ffound 16, 50 feet north 

of Chautauqua Par. : and 250 feet west of road e,lon,; e.aBt# edge of park, in 

the 8\/. ¾ sec. 30, T. 22 N., R. 8 f . (Havana twp.) 
fl Thickness 

Feet Incnes 
Recent system ( !found material) 

7. Soil, with leaf muuld 
6. Silt, noncalcareous, sandy, brownish eray and cark 

gray, loose to _slightly con:..pacted, moist, with 
a few scattered bits of pottery · 

5. Silt, noncalcareous, sandy, dark gray, dry, compact, 
with scattered. bits of charcoal 

4. Ash t,ed , noncalcareous, very loose, :ri th scatt t:' red 
r;eathered clam shells in upper portion, llhJ human 
skeletal nateriaJ. below up )er part of ash, fraf;-­
ments of sandstone in upper portion; bas~l layer 
of mound 

Pleistocene system 
\' i s cons i n s er i es 

Lat er 1:'"i sc onsi n subseri es ( Terrace material) 
3. Sand, noncalcareous, gray to yellmish, very loose at 

top , grading down into more compact at base 
2. Sandy loam, noncalcareous, reddish brown, cow~act, 

ffi#ffi#lllil##ffiffii plastic when wet 
1. Sandy loam, noncalcareous, light yellow., rather loose , 

4 

6 

1 

3 

1 

oorly assorted, to base of pit 1 

6 

8 

6 

6 

4 

8 

6 

Hieeve analyses were made of 4 sarrples fron the ound and four sa11,ples 

from the terrace m. terials bel _ w the mound base. The results of t11ese anal­

yses are iven in fig. 112. These analyses show a concentration of silt 

and clay 6 to 10 feet below the top of the mound and approxir.:a tely 3½ 

feet below the bE;se of the mound. Each ~e seens to represent 
!!! 

horizon 2 of a .profile wf weathering, but the amount of concentration 

below the mound is gre ater than that in the mound itself. The proportion 

of silt and clay in the zones of concentration is higher than that indi-

c ted, because ny of the fine sand particles consist of tightly compacted 

ag regates of clay and silt. The very loose sand just belo; the mound base 

may have been a wind blown deposit, for the topography in the vicinity 
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show.Sa faint sug estion of dune forms, and the mound may have been started 

., on a low dune. The coLpact zone in the mound may be tl1e result oi')con-

centration in the formation of profile of weatherinb, com-

pacting of a part of the mound surface before another part was added, or 
13) bf.vr~ 

t~ rcBu3:t of materiRls differing in c01q)-actness in constructing diff.erent 

levels of·the mound. 

An augur boring was made about 50 feet east of the mound to con~are 

the profile of weathering under the mound with the ~refile developed -0n 

the terrace away froTI the mound. (See fig. 113) 

Geologic section ?3. Record of augur boring on late isconsin terrace 

abo'-.-. t 50 feet east of Lound 16, Chautauqua Park. 
Thickness 

Feet Inches 
Pleistocene s~·stem 

Wisconsin series 
Later •i sc onsi n subseri es (prof i 1e of wea theri nL) 

Horizon 1 
9. Soil, dark, loose, with stecs, leaves, etc. 
8. Sandy loam, chodolate brown, loose, changing 

to light brown at cepth of 3 feet 8 inches, 
and increas1n& slightly in pl stic1ty 3 

7. Sand, yellowish, in streaks through redu. ish bro\n 
sandy loam 1 

6. Sandy loam, light yell owish brown, more cor.·pact 
than above, more clay 

5. Sand, light yell ow, looser than above 
4. Sand, ~ellowish·brown, loose, alrost no clay 

Horizon 2 (~) 
3. Sand, darker than above, more plastic 
2. Sandy loam, yellouish brown, com!)act, plastic, with 

· more clay tlan any level above 1 
Horizon 3 

1. Sand, yellowish browng looset than above ,1. 

10 

11 

3 

4 
4 
4 

11 

6 

10 

This boring shows the zone of greatest plasticity at 6 feet 8 inches to 8 

feet below the surface, while in the section belo,., the mound it is only 

about ... 1 
,Y2 feet below the surface on which the mound wa.s buiit This may 

indicate a considerably longer tire than the time of formation of the sub-

mound profile. Several mounds show evidence that pits were cut into the 

top or sides of the moernd at so e ti . e and subse~uently filled with looser 

sand. Fig. 114 shows such a section in mound 131 in Chautauqua Park. 
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Fig.~. Section of trench pit about 15 feet north of the center of Mound _ 
13 (University of Illinois explorations) in Chautauqua Park showing sand (5) 
which was apparently #HH#l#lffi# placed in a pit previously excavated in the 
upper part of the mound. This may have been done by the mound builders, 
but it is more likely of meoent origin. The materials shown in the diagram 
are described here: 

6. Sod, loose, reddish sandy loam 4!nches 
5. Sand, loose, reddish, with some pebbles to 3/4 inch diameter_, with 

very little silt and no clay 
#4) Sandy loam, reddish, loose, containing no clay or charcoal 
3. Sandy loam, reddish brown, containing bits of charcoal, carbonized 

roots, and irregular shaped masses of bluisn gr~y to black clay or 
fine sand; more compact than overlying layers; has a spotty ap~ear­
ance wrnch is probably due to the mixing of materials during mound 
construction 4 feet 3 inches to 3 feet. Q 

2. Sandy loam, reddish, without clay and charcoal 1 foot to 1 foot 4 inct 
Base of ]found. 

1. ·sand, loose, yellow, noncalcareous, containing some gravel, surface 
material of the low terrace on which the mound is constructed. 

No. 2 may be the soil formed on the low terrace materials, slightly worked 
over during the beginning of mound construction. The material~ for 3, es­
pecially the dark ma..±eTi-a,.l, was probably taken from the bJack soil of un­
drained depressions in the vicinity. Nos. 4 and 5 are much more recent ad­
ditions, and contain no charcoal. No. 6 may be the soil formed after the 
addition of the Jast material to the mound. 
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The hard pan or cowpact zone in the mound itself is lenticular in shape, 

7;hinning to a feather edge near the ~the mound, but its presence in 

many mounds both north and south of Iiavana~ n:akes it seem probable that it 

is not a different 1oaterial used during different stages of the mound 

building, but t.11e result. of a c01 -;pact1ng of the mound surface durinJ its 

construction, or a concentration brougnt about by soil ,raters. 

Summarizing t1.1.e evidence regarding the age of this mound building 

culture, ##### the surface on w~li ch the mounds are bui 1 t is a sandy ter­

ra.tre, for 1ed peri1aps "t the time of the draining of Lake Illinois during 

the earlier part of the later \ isconsin. Subse ~uent to the de osition of 

the terrace sands, sand dunes were accumulated by wind on some parts of the 

terrace, a.s sorc.e of the mounds a re on low dunes, and the terrace materials 

rnre leached 0f ca lcar n:.eria:hto a depth of several feet. A zone of 

concentration was foDmed by soil waters on the sandy loam terrace deposits, 
(,, 

which probably represents ha:if -oI n101 e t ..... a:n half of the time since the 

be innin6 of weathering of these sands. This weathering and concentration 

of clay and silt was probably n : t started to any extent until postLlacial 

time, because of the cold winters during the tine of recession of the glacier. 

Hence the indian mounds exa ~ned 1n this area are not_~ikely to be more t ~n 

10,000 years in age, and they are probably much youn er. 

The Indian mounds on the west side of the~~iver are on Peorian loess 

(Dickson mound) and •he outer edge of an alluvial fan of Eas e J reek of 

p·ostglacial age ( Ogden mound and other small mounds near it). 

Drainage ditches, levees, mine dumps, etc. 

The larger tributaries of Illinois River are drained across its flood 

plain through drainage ditehes protected by levees on each side • ..... ig. 116 

shows one of these dpa"'f!1'$ge ditches about 3 miles west of Havana. The 

rord fr m Duncan .i.li lls to Havana is on the levee on the left side. Spoon 

River is just the other side of this levee near here. Fig. 2 shoJs the 



7 

/ 

~· ig . --· drainage ditch and levees aoout three miles west of Havana . 

The ro 'J,0. rom Havana to #r/# Duncan Hill is on the levee at the left , and 
southwest of Havana 

S •J oon -:.i ver i s to the left of this ro2.d. large t ract of lan ':✓as flooded 

in t :1e frdl 0..1.1 92 ~ when the wz., ters of Spoon ~ i ver broke across th · ron.d 

into this dr-in ~e ditch in the area shonn b y this picture, and the com­

bined va ters CJ.Used a bre _. k in the levee to the right, flooding i--< ll of the 

Langellier dfainate district , ., 

... 
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distribution of drainage ditches, levees and drainage districts. 

A large acreage of land in the vicinity of Cuba has been recently 

covered"with strip mine debris·. :Jiii..(Figs. 116 and 117) •. This consists of 

high piles of loess and gracial drift, the surface materials of this area, 

with fragments of the Canton shale and the St. David limestone and shale. 

Some of the fragments of the latter are 6 to 8 feet in diameter. eatherin 

of these piles is so rapid that soJ e vegetation grows on them in the second 

year after they are made, and in.four or five years they are n.a.ntled with a 

fairly corplete cover of grasses and weeds of vario~s kinds. ( on 

PP n _,?•) 
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Fig. 1b . Map of T. 6 N., R. 3 E. (Put.ma~J'\n the Havana quadran~le, 
showing the l##l###l##lf##l##§f#:/HJ area frocl'which the Springfield. (No. 5) 
coal has been stripped in Mine No. 9 of the United Electric Goal Company 
southeast of Cubao (Data from map furnished by the conpany, s hows area 
mined to September, 1928) 
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3 ~ - (Putman) . • 
j. n area from 1hich t~ e coal has not been removed is 

seen in t Le mi dle distance . T}ie strip piles behind t!'1is area were 

made duri1g 192?, tne year the icture was ta~en . The piles in t!e 

b :te ... <ground to the right, a nd in the i ... ediu, ~e foreground we=- e made 

during 19 25 an 19 26 and have becone partially covered -~ith vegetation • 
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CHAPT.]R IY#. 

STRUCTURAL GEOLOOY 

General Str-. tement. 

movements. 

qf 

I ., 

Rock structures -:ray be determined in one of several ways by the field 

geolo gst. In regions of considerable foldi1 -, measurements of the amount 

and direction of maximu~ dip or slop e of the rocks may be made at nuuerous 

_;.Joints, and the structure det : rmined fror.'1 those data. If t:ae i'ock beds 

have been disturbed only s].ightly , the structure is determined best oy using 

surveJ[inu methods to obte,i '1 the location :=-~nd e·levation of outcro.f)s of rock 

bed~ of known strrtigraphic JOSition. ith these data, supplemented by 

obser~ tions of local dips , it is usually os vible to detery~ne the ~tructural 

features it:. considerable accurc:..cy. In rri.any regions , such as the gr ._.ater 

part of Illi no-is, ho. ever, ou tcro" s are f e '~ .-, und tne '" eologi st must ..,upple-
test borin0 s 

ment datB from ~hem by use of records of uells ,Rnd shafts. As the de~tn ~J 

any lied recognizable in drill records subtracted from t ' e elevc:....tio~1 of the 
i S "(! 0 / .J. 1° ..J LA J Of . 

ground of the bed at that :point1 i.t is a re·latively sim.i:)le m tter to make 
I\ . 

use of this tyJe of dat a if the records are accurate , and disti_ctive bedG 

are penetrated by t h e wells. 

The ge.ologic structure may be repres-ented on 1.n:)s by symbols sho\;ing 

the direction and amount of dip, or by contours sho~ing the elevation of 

the leey bed or key~ used . 

The interpretation of structure :·_--.ps is i:r ... ortant , botn. in determining 

the nature and tine rel·~tions of geolo ic processes active in the past , and 

in .._Jrovidin-- information for the development of mineral re~ources . From fl 

such maps it is _possible to determtne the de )th to WEJter bearin..:'J beds, the 

iJ . 
prob ,ble location · .nd extent of coal beds~ localities- favorc.ble for testin:, 
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for oil and gas, and data on other mineral resources ~;hich may be 

:present. 

In the H~vana quadrangle key horizons for structure map i-1~ are t1e 

, ides_pread coal beds of the Pennsylvanian, \, hich outcro.) i:i many . ..Jlc.1.ces ... nd 
~ 

have been penetrated in coal test borings aL _ ~here they are riot 
I\ 

exposed, and the contacts bet.men strata of different litholo~ic character 

-~hi ch have been penetrated in v1e lls in this and adjacent areas . 

tructure f {2-p. \~.Sy, I s. 

The Pennsy vanian strata, the oldest e:r:~JOsed in the Havana quadranc.::,le, 

,ere deposited after the- older rocks had been vJH#I. elevated above sea level,. 

folded and dee1Jly eroded. The structure of the Pen.nsylvanian . .l"QG~e is t iere­

fore different from. that of the older rocks. In th_e Havu,na quadran&le# 
. ~~ At.~ 

there# are 5 wells i'Ihich have. penetrated these older strata to considerable 
. .. A, V ' - J 

depths, ~eh records .. r 51 oxa i la•1 ". F-o-r +be stm~£ the structure of 

the pee-Pennsylvanian strat a these records have been studied alon~ ~,ith 
I 1 we/ /s . J . Cross 5 5 \. 1., '..\ n d 3 ( 1 ~ \ J 

~Qs.e in adjoining /t#.till.:Jffi#rll/i#HJ arc.as • .ww"t/\t~1e structure contour ma.ts 
tJ -{ 

sho n in fi ~/U~~ prepared . 
-;. --A The surfaces Tihich are most easj.ly recognized 

(!) 
mn drill reco.rds hi bh1 s Mea are the .too of the st. 

. . l 4-; 
Peter sandstone, the 

(~. @. 
top of the qalena dolomite, the top of the 1::aquoketa shrle, the top of the 

IC") • (t}.i . .t 
( "S; I:'·, . ";I'_ p ~ e '\3 IA V I i ~ 0 \ \ WI Si ~e , ' 

Devonian/\ limestone, armiAthe t-e-p of the H-o,J:1r11ba;j_ sh-;.le-,t All· •f theoc sa1fuces 

are surfaces of contact of limestones or dolomites "';Tith ·shales or , c~ndstones. 

General structure. 

J The general structure of all the pre-Pennsylvanian surfaces i~·~isd is 

dominated by a regional dip to the southeast,o::e ~-e=e-2§-:;J;:e:t::=i9:S::E=i&i:~f-. 

A syncline who$e axis pitehe~to the southeast or east crosses the northern 
maps 

part of the Havana quadrangle. Some of the #####ID su~gest an anticline 

with an axis pitching to the southeast north of the quadrangle, #.f#### on' 

the basis of variations in altitude in 5 closely spaced rnlls in t:r1e city of 
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Fig . 'A • Structure contonrs on t'e top of the t . l'eter s,i,nd,tone 
(Ordovician) in the Havana ,"uadrangle n. vicinity,drawn from t e recor s 
of 12 dri 11 :'.loles -rh1 ch have penetrated this horizon , C. 
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19 dri 1 :io es vrhi ch have _,.:>enetrated t h1 s ho ri 7.; on . Contour i n terval 50 feet . 
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:B'ig . • tructure contour s on the #' .,, base of t 1e Burlington li ~est one 
(.'2ississi )p ian) in t 1

1e H'l,""r ,nn. , .l mdrn.ngle and vic111ity drawn fro:.1 t 1~ 

r':!cords of 19 c i 1 l holes which h ,ve .clenetr ~.,ted th1 s ho rizon . 
Contou r interval 50 feet . 
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ig . ~ I • St 1ctl re contonrs on the t p of the Keokuk li 1~estone 
(_ 'fissi s si~Jian) in t .:.ie Havanc., (lUFLd ang e and vicinity d ;:1,wn fro 11 the 
records of l arill hole s 1 ic hRv e )ene t rated this l1orizon . ontour 
intervq l O feet . 
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_ ig . \ 'l 1 • .1ontour mR,) of the base of the Penrs lv-an1an ~ J st rr in the 
H v ne, c~n·-i.dranr"le and vic · n·ty1 dr vm fror th 0 ecords of 26 drill ... 1oles 
v' ich have .._Jenetrated th1s 110 1zon . Contourc. interval 50 feet . ~Tote tnat 
the s face contoured here io n e'rosional surfa ce, as t11e )e11n ~ lvan1an 
strRta re s t on the St . Louis, JJe r7en , ' rs .7 and Keokuk for~ tions of 
1""i '"'siss1)p ic n a__.,e in various q~.rts of the -.:, rea . .To te also that the 
Josition of tie Pennsylvanian- llississ· ppian boundary i uncertain.~ in 
the tvm dril holes sout ec-1, s t of Ill1no1s ... iver . If it is lli.,·ner than 

' ,fl. ;1:"? altit de g iven the strat ,~ desiunatecl as lo er ennsylvanian ~nay 
be :u ssi ssiJ"" ic:m strr-t ta ounger than the )t Louis f or111a ti on . 
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The snall mu 1ber of records of t i'1e o l der strata pern i ts dra nng ,e,f-

only t he mo re general features of s tructure . Ji nor 

~-.~. are su ~uested by v ~r1atio n s in ' t e altitudes of key s trata in 

elJ s in anton nor h of the uadr an l e and L t :-ro i n I pa ra · est of it . 

Differences in the struc ture of the v,1,r1 ous Pennsy l va n ian key beds is 

due i: i n.c i .._)al ly to the ree;1o n;::1. l VR, riatio ns in the i n terval s bet~,een .t wo ad­

jacen t k ey hor·zons . Tn e intervals between t n e top of t he s t . Peter sand­

s tone and he t 0_p of the Galen, dolo1 1 L and fro t 11 t o9 of the alena to 

t 1.e to .. of t:i'1e -·Rc .. uoket r r less than O fee t i n tJe reco rds s tu died, and tne 

st u ture s of t ~e e three sirfaces are ve y similar . The interv l 

betHe en t n e to~_J of tx e Tifa uoketa and the top of the \ apsipi n ico n li FJ.est one 

y,qri es from 120, 89 and 6 feet in t 11e westernnost ·rhl·rnr fl, records on the 

three cross s ections to 2E0 , 1 ?6 ,n 1 175 in t h e eastern-· os t rec or is on tnese 

three sections . This int e rval thus decreases from east to wes t ar1d,#so ue.111at 

Jess rapidly , from north to south . hi s v::- ria t1 on i n i n terval rmy be tne 

res2 l t oflvariation in ortginal tnickness of tne deJosits of Niauaran or 

, A.:siLinicon t·.I'le, ero ion of the : ... L: g,ran strata od ore tI1e d.e)os1tion 

of t he "\ apsipinicon li mestone , ~:2. erosion of tne .'apsi_pi :'11con li r tjs tone 

be f ore the d e .LJ o s i ti on of the ~e et :a n d reek s ha 1 e , or. ft .q, c o r1 b i n ~ ti on 

of thee factor s . e intervals et-;, een t h e top of the '.la.1.Jsipi ni con li .. e -

stone and t h e base of the 3urling ton ··,nd bet 'Teen t 1 e b ,se of the Burlington 

and t h e to) of t .ne Ke okuk li mestone show variati ons of 50 feet or less in 

the ea studied, and thus tne structures of tnese three surfaces are nearly 

J,J. '=II= tt " the sa -r_ae The i nterval bet·veen the to.tJ of tile Keoirnk l1rne0 tone 

and he b se of th Pott vilJe ·Vr ries from zero in tfle northeastern ~ar t of 

the area to 170 feet or ~o e in the southern part I iS 

v r,riation i s t.ne resu_ t of _? re - Pen sylvan1an ero · ion v1hi ch r e moved ull or 

~nrt s of the St. Loli s, pere;en and ·ra s ,'\''-✓ - f orma ti ons frow tfle northern 

_portion of tne re . 
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As#&###ffl#### the thickness of the Simurian-Devonian limestones 

#1##¥1#1 increases to the east, the regional southeast~dip of the 

surfaces ,q.bove these limestones is less than the dip of lower surfaces. 

The change in dip is from about 20 feet to about 12 feet per mile. 

Eecause of the irregularity of the Pennsylvanian basal surface the 

eastward trending syncline is less marked on the map of this surface than 

on-any of the older surfaces. 



/ 
Structure of Pennsylvanian rocks. 

The ~ennsylvanian strata expo::ied i~- the H< vana c ... uadranale have 

dii--~ too lpvr to be measured ni th a clinometer~ .£odally 
. I . ~ . 

~s c-~ e buckled into sma 11 folds ( 1 i · ._) • 

These folds may be caused by a differential e}?-rinkage of tn. beds dkring 
0 

co~~acting after their deposition , bli-t....+!'U~r,t?-Qo~ a~e &ble to deformation 

oft' e beds by over~~ng ~lacial ice, 

have dips as high as 10°-15°.~ hese 

Certain sandstone layers co·~nonly 

inclinations are not due to 
angle of IJ-fi:tl:/1"¥/.lhftm 

deformation, but are ori inal , and re~resent the\slo~e of the surface 

upon ·1hich the sand vas deposited. The# ,sandstone possessin~ wuch hi~h 

dips is said to be crossbedded. ti#I.11.# These sandstones afford no information 

upon the structures o~he Pertnsylv&nian strrt~. Coal beds are 
of~Pennsylvanian ~~a 

satis-

factory for a structure aa •• , as they are o t c --:· ·only reported in the records 
the 

of drillin[,s and# map #I/I. v.-3:-H. indicate the af roximate de)th to the coal 

in all parts of the area. 
(No. 2A -

The Colchester A and Sprin0 field ( ... o. 5) coals 

-.rere used as key horizons for structure hontours in tl11s qua ·ran ·1e. 
-. 

Structure of the Colcheste.r ( fo. 2} coal. 
( PJa te II) r I( I • , r 

The data upon which this map# is based g# consist of 65 outcrops of 

the coal which were accurately levelled by pl · ne table and telescopic 
..l.l '-

alidade traverse/ 3 coal shafts in 1hich the de~th to the coal is kno\m, 

.l/ These levels, and tnose to other key_ horizons v ere determined by -~•, 
H. C. Spoor, Jr. 

and 15 coal test borings in ,iliich the altitude of the coal w· s deter_ined. 
~ 

The altitude of the Ra¥ (Pottsville) li1~estone '11as deter;:..i necl in 5 localities 

where the Colchester coal had been 

the coal ·,vas esti --,,,::i ted c,;; 20 feet above this lir.1estone 9 t.ne nor 1 i1 terv_.l 

in this rebion. In the northern· part of the Uc~drangle "\There ·the Colchel:ter 

• (~.o• 2) coal is belou drr--i J.C .;·e the altitude of the bray se_r;t arian lL_J.e..,tone 
I 



(member U" of the ceneral sec ti on) as deter ined at 30 localities. Tb.lbs 

limestone is 35 to EO feet above the coal lm ·the ,veqtern part of the 

, uadrangle and 5 to 20 feet above it in t _ie northeastern part. The alti ­

tude of the coal as esti:;ated at these localities. 'E.1ese 118 datum points 

cover mo s t of the quac;_rangle -.-rAi e ll is underaain by this coal except the 

valley of Buckheart Cre k. In this creek #I# valley the structure of the 

Spri-1 field (no. 5) coE,l is very irregular and it is probJble thc,t the 

Colche,.) ter (no. 2) coal is more e:~::. ensively deformed t 1an elseu11ere . 

The altitudes of the coal range from 546 feet ab-½e sea level in s'""c. 1, 
• 1 1 

T. 5 } .• , R. 2 E . (Bern-- dotte-) 1to 449 feet ('f/JfJ.fJ-#r1.,testiLated from -ray 
1""1° 

se»tarian lL .lestone) in sec. 11, T. 5 l\f., R. 4 E. (Liverpool). Le L1ter-

" 
val bet·1een the Colchester ~nd Sprin~field coals ran~es fron 99 to 124 feet 

in 6 test borings -.. hich pa...,sed throu h "'Joth coals. If the L1terval is as 

much as _100 feet along Buc1,.heart Creek the al ti tu.de of the Solche,:.Jter coal 

is pro~abl7 390 to 395 feet i~ parts of secs . 25 and 36 , T. 6 ~. , R. 4 ~. 
\ .. ,/ N • 

(3uck ... iear\) and 385. in part of sec . 12 , T. 5 I., R. 4 :...i. (Liu-erpool). 

'rlLese lou altitude.:-.) have been assuLed in the contouring • . TLe regional 

dip is to-i:ard :t- e La,..,t and southeast, but t l,jre are ...,ever.: .. l reverse.ls of 

dip. T:1ere see1 s to be a shallow s · ncline \,hose axis pi tciies to the ea..;t­

spu theaf t -1/iJ. :Jl##ihr alon:; Slu · Run east of L!uba to :Brya nt ¢/;~ · and .wa1.Jles 

!~11. A lo~ anticli ~e or do-e is Gout~.est of Letistmrn and another 

sou thea,., t of DtL1can ....:111s. A dip of 1 ° amounts to 92. feet _per ~u le• T!Li s 

is a higher dip than th<:l,t of the ::!olchester coal in the Havana ua·· r c n0 le 

at any Joint, tinl ~ss its di) fs t i1i~ch near tl:ll:: .~1,1ct=a.l lg,, J!)ll!!:eee-
. ~ tll!.:r:-s O , 

~ ~c_i::::'le ~ rt Creek. In mi vie he difference in 2..l ti tude is ~ co . .... only 

:'1~ than '"f>-10 .. ~eet f 

Structure of the Spring~ield (no . 5) coal . 

Al t~10u6h the L t ~.rval bet-r,een the Co1clle, ter and SprinGfield co .. "ls 

ii ·r-:t-:## avera_ges 100-125 feet, there i,re a fei.; place3 \There it is kno~ m 



• 

~to be much less than this. The causes for variation in the i ~terval bet.,t,._.n 

the 8pri_ifield and Colchester coqls are : 1) the variation in t_ickiess of 

the :1rancis Cre ..... 1c .hale fro. 50 feet to 0; (2) the unconforLity at t:~ 

be. se of tl1e Pleasan-Lvie-rr sandstone belo\· \ .... .Lich 80- 100 feet of stra.ta 
and 

are locnlly cut o'i.t;J\(3} the V::',ri tion in thicknes-s of the J:l .asant-rieu 

sanr-~stone from 5 feet to 70 or 80 feet , due to-'f-the i rr:.gul::- ri ty of the 
. . 0 - . 

surf ce u--)01 hich- it -,as de.1)osited ,~_,.the .._Jartial filli-...,J of c·1annels in 
l_!.) 

1 ·hich it _r,.._s de-'1osited or an eroc:don interval '"l..fter its for::;ation, dl.ri,,10 

M' e;ciS1 ,'_ 1' • 
Yhi cl... these channels - ere · .. ?"rtial1 ree_~c,,.,v,. ted. ...1e r.r llel1 s . bet,· evn 

· the coals .. ~ is rer" ,r_'"able consider1n3 -chese cal ses for a lack 

of p raJ.lelis11. 

The ,.. rea 1 nderlain by the Cl Jrin~field coal is 1uch less exte1rnive t:u,n 

that underl~L., by the Colch~ ..... t:~r co;:-,1, 1mt bec1.1,se a.:re...,t m..1.··ber of te ... t 

hol· shave been drilled to this co 1 its structure ccn be ~ore accur~tely 
\ tC\ 

d. ter 1i ·1ed. The struct lre , . _) (fi,,r. __ ) is based on 46 ontcro ~s of tLe 

co'l.1, ,?10se altitude -- ..., deter·uned by i· stru11erit, 29 outcro __ s, .... -lO"'"e Iti - . 

. t,· e,.... -:-·ere esti ·,_,tecl fro.· t ... e to_1o~r-- frlic --,_ · , 272 coA-1 te t borin3s, ·; o' e 

aJ. ti tudes had been i nstrun,entalJ .. - deter Led and 20 do-:- 1 test -riori -Cs 

1 .ose aJ.ti t "es er-·· esti · :;l,t~d frori t _e to o r., hie i...,"' • 

he co JJ. ' s been co..,.,toured am mine -~, :1s of thP Bi Cree1
- Co l Co · ---,n:· 's 

• J I)1 ~e-<·M )_\' 
~ ... ine no. 2 "Jc;,v10, c.::1,. /\ 1ne no. ~· ,.,t ~, ,.,1th r, c .,ntour i· terr 1-, 
of 2 . 5 feet, 1 ·''1: f-' -~' sh.o· ~ the struct;lre of the co:-il for these c reas 

T1uc~1 , ore accurately thr n it con be drA.rn fro1Yj the records of te::,t )orinr.s 

,..,nc o , tcro_)s. 

rn:;,e altitude of the pri r·field coal V"ries fro 1 645 feet -:ibrve ::rn'l. lf"lve 
. ~ ya ' . . . 

i11 the -=--rr. sec . 16, T·. 6 =-., ..... 3 "'J. (PutI'-:ian)to 486 feet il'l the u·i• , 

sec. 12 , T. 5 _., ~. 4 ~. (Liver00017"'f ·a difference of elevation •of 159 fe_tJ 
~ 

about the sa~e as tba.t of the ColcheJter co-,1. 
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The main structural features shown on the contour ma~ of th1s surface 

are (1) a regional dip toward the southeast~i)a syncline pitching toward 

tl;le east in sections 25 and 36, T. 6 N., R. 4 E. (Buckhearlr'° anC"a.~)an 

" anticline apparently pitching toward the east south of this syncline in 
.\-'.Af'f I 

sections 1 and 2, T. 5 N., R. 4 E. (Liverpool). The coal dips from an 
. " .w-4.. 

altitude of 572 rsouth of the center of sec. ~5, T. 6 N., R. 4 E. to 495 

just north of the center of section 36 of the same township, a distance 

of a little over 1 1:2i le. In the greater part of the map the #,;1:###fJfl.lJg 

1###1-###H#H##I surface of the coal consists iliargely of round or irregular 

shaped hills separated by irregular , s 1r:_a ll depressio .1s. The distribution 

of relief does _not seem to correspond to any axes of folding, and it is )rob­

ably older than the regional folding of the coal. The contour r.1ap of 
. ~ J2() 

mine No. 2 of the Big Creek coal co n,..Jany.l\shows theg character of this surface 

better than the contour rlfl, _J of the quadrang J e, 

int rvening between altitude datum points in the 

vii de# s_pac es 

THe surface suggests the knob and kettle surface topograJ)hy of a glacial 

moraine or II.# a.n area of karst topography. T:ne total relief shown in the 

:rnap of, mine no. 2 is 47.5 feet. The map of a part of Mine No. 4 of the 

Big Creek Coal Cor(l_pany (:Fig. ) 3 'l ' ) shows. a relief of 35 feet within the 
~r1~-) 

sal'e quarter sec ti on (SE. ¼ sec. 27, T. 6 N. !) R. 4 E. ( Buckheartr . 

" In addition to the structural features of the S_pr1ngfield coal snown 

on the contour maps ~ t-e--8-l¼~ce there are ~~-- occasional faults, 

rolls, horsebacks, cut outs and clay veins\ 

The faults in the coal are comP1only normal~ with a displacement 

of one foot or less. In rn.any places the coal is separated at the fault 

line by clay which has been forced up from the underclay zone below. 

~) These clay veins are not found in all fault planes (see fig. ,..., 1 

and they are found in some places where the coal beds do not seem 

to have been faulted 
• 
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◄ ig . t. -,;:)Osure of the 3p1· i -~gf i eld o • 5 coal in the E. .1.. sec . 13 , T. 
• 

61T . 1 R. 3 • 
~~t ( Pu t J•1r1 n sho :vine; a nor: 1 

" 
f ult in the co 1 ( long -1a rn1, er ) 

with a di sp lac eJ ·ent of about 1 :Boot along the fa lt pJ L ne 
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Horsebacks are coIP.rnonly sssocia ted with rolls in the roof and floor. 

'The upthrow ~ide of a fault in tirn floor is called a roll 1n the flo.or 

and the downthrow side of a fault in the roof is called a roll in tne roof. 

The stringers of clay extending into the overlying coal above the horsebacks 

are called clay veins. Horsebacks and clay veins intt the coal are s1 Lo\vn 

in figs • ._ ~ and j J.3 

Cutouts are places where the coal ends abrpptly li~#ffi## on account# 

of faulting, sq·ueezing or erosion. In tue Hava.na quadrangle all the known 
sometimes 

cut-outs are the result of erosion, although the name "f· ult" ist\.applied to 

them-by miners. ~oot of the t!utouts are preglacia-1 channels which have 

been obliterated by being filled with drift. The coal near St. David is 

cut out by such a pree;lacial cL.annel which seems to cross the divide between 

Big Creek and Little Sister C:eeek. Several small cutouts of ·the coal 

in the SE.¾ sec. 16 and the NE. 1 
4 sec. 

twf \ 
21, T. 6 N.~, R. ~ E. (PutrnanJ are 

~ 
shown on mine maps of :rn:t ne No. 3 of the Bi 5 Creek Coal Com~any at 0uba. 
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Fig . Hors ebacl (left ,nd cla vein (ri l,.at ) i n the S 1·in6lield 

( :ro . f) coa,l alonr=;; 

( ee a so 'i~ . 9 
r vi ne 1n the ..-,-r., 

.)_t,j • J_ > 1 4. S·,.C . , 1 . 6 J • , R . 3 J!J . 



Chapter V. Geologic History 

Introduction 

The geologic history of an ar c-a is recorded in the rock fornations, the 

surficial deposits, and the existent to _.ography of that area. The character 

of the roc k forr:iations, their attitude, and their reJations reflect the 

conditions under which th~y were deposited and th~ alterations -which they 

have subsequently undergone. From these data c eolog1sts are eriabled to 

read the geologic history. 

Through all ages continental.land masses have been sources of oceanic 

sediments. Gravel, sand, silt, clay , and mineral matter in sou.ution nave 

been transported, worked over and assorted, and de~osited bene~th t~e seas, 

the coarser ~aterial beins eenerally deyosited near the s1~ore and the finer 

farther out. After consolidation by corpaction and cementaticn, gravel 

becomes conglo erate, sand becomes sandstone, silt becoTies siltsfu ne, clay 

becomes shale, and chemical precipitates and organic secretiom., of calcium 

carbonate becor ,e limestone, or dolo r- i te if mi J<:.ed with magnesium carbonate. 

Cross-beddine, ripple an.d rill rarks, channel fills_, etc., record 

wa ter 1!ovements, rnd together_ vlith sun-cracks, rain-dro1.J i1 1n·essions, and 

vmrm borings they reoord #g.# snallow-w&.ter conditions·. ·v.idesprea.d l1r-~stone 

for ,, tions indicate .that the continents adjacent to the sea in ,1hich the 

limestone was deposited were low or c:i stant; coarse elastic sediment~ 

indicate that the contir.:.ents Tiere high or near the sea. 

\farped, folded, or faulted strata record earth Lovements. .urosion 

bet rnen two epochs of rmrine deposition is recorded by irregular_ contacts 

bet ,een the formations deposited during ti.1ose epochs, by evidences of 

weathering in the up)er.pe rt of the older formation, by residual detritus 

in the base of the up~er for m tion, or by the occurrence in the younger 

formations of fossils of organisms m re advanced in their evolti.tion than 

those in the older for nBtion. The history of life development may ·oe trac·ec. 

by the changes in life forms as revealed by their fossils in successively 
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younger generations. 

The geologic history of Illinois is read partly fro ll rock outcroi)s· 

and partly frolli records of ;ells and borings and 1s sup~lemented by knowled e 

derived from simil~r data in adjacent regions. Similarly, the eologic 

history of the Uvama quadrangle as interpreted from the local bedrock 

formations which are ex_osed or are penetrated by borings may be supple­

mented by facts gleaned from studies of adjacent ~~ens, beca~se processes 

which were operative within the quadrangle were gen~rally also oJerative 

over considerable areas outside. Yne record of the earlier art of t11e Paleo-

zoic era -must be draw11 largely from other nearby areas, where the rocks 

formed during these periods are exposed, as 1n the Eavana quadrangle ti ese 

rocks are Ynown only as they are reported in the records of deeJ wells. 

Pre-Paleozoic Eras 

• An involved series of sedi nentary periods inte1·spersed nith epochs of 

di ;::,stro1>hi sm, vuhmni sm, and igneovs intrusion and separated by erosional 

epochs is recorded in the pre-Cambrian rocks where they are exposed. A 

· sir1il':t,r series of events presumably occurre-d in Illinois during t 1.1. ose 

eras. A long 1Jeri od of erosion, r.uring which the _pre-Cambrian peneplain 
-1./ 

that is known to occur in lisconsin \ as developed irnnediately Jreceded 

✓ .. Jei dman, S., and Schultz, A. R., later supplies of vi sconsin: 'li sconsi n 
Geol. anc~ lTat. ,Hist. Survey Bull. 3ft, Pl. I, 19lt, . 

Knapp en, R. s., Geology and ni1neral resources of the Dixon q_µao.1an ·le, 
v Illinois State Geel. Survey Bull. 49, p. 34, 1926. 

fl'"ili Paleozoic era. The present soutnward tilt of this peneplain surface may 

be due partly to its original slope, but it is probably due lar ·ely to sub­

se~uent diastrophic movements. 

Paleozoic ~ra 

The Havana quadrangle lies within an area that is frequently designated 
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as the Eastern Interior Basin. IDuring the Paleozoic ::r~J this basin· was 

always a low-ly _ -1g area and YJas fre 1uently submerged by epi-co:ntinental 

seas. The alternate de ression and elevation of the area relative to' the 

level of the sea created , lternate epochs of de~osition and erosion, and 

the strand line changed radically :a:any tires and - robabl varied constantly 

in ~ inor degree. The sedi .ents deposited in the seas were der1 ved fron. 1ti#i 

highland areas to the north in the vicinity of Lake Su_t->erior, fron: the Ozark 

highland area to the soutrn ·est, and s01 etimes from the A_ppalacnian hi 6.uland 

to the east. SoLe of t i.1.e brea.ks in de)osition reflecting chan~es in condiila//.#j 

ti ons are rrarked by discordant or uncon ormable strata, but others are 1 .a1·ked 

onl;y by a change of the fauna which 1s revealed by the fossils in t.ae rocks. 

Ca1~brian Period. 

The UPl?er U:i ssi ssip_pi valley region re:rr--ained above sea level and 

was undergoing erosion through the early and middle Cambrian e1Jochs, as 

no for :c. tions of those series are known 1n this region. During t11e later. 

Car·~brian epoch the lowland surface was subr.:erged and Laterials that now 

forr~1 the Croixan series ·nere de osited. The fact that the series is 

t .. _ickest at the south and thins to the north sug ·ests tnat tne sea in 

uhich it was d.eposi ted advanced from the south, and the off-shore p1J.ases 

that occur to the south show that t.J.1e ·open sea we: s in that direction. The 

v, riable character of the rocks in the series shows t1Lat cond1 tions were 

neither st 'l qle nor precisely the sav1e over large expanses, al though the 

f orma ti onal cli visions of the series ihi ch can be recognize·~- in regular 

succession over wide areas shows tliat generally the gross conditions were 

similar. So many factors, such as the rate ofi wecthering and ·erosion 

on land, in tlirn due to clL1atio con i tions, dia.stro 1l1.ic 10ve_,1e_ t sj 

a.:"1 '"'1lL , ') ..r • ri i:1. - c. 1~:, etc.; the depth, extent, temperature, and clarity of 

tne sea; the relative position and ~onfiguration of the strand-line; and 

the number and size of streans, enter into the conditions affecting 
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sedimentation that the alteration of no one condition or set of co d1tions 

can be definitely ascribed as the cause of the change in character of rocks. 

The earlier sediments### deposited in this sea were principal y sands, 

derived from the deeply weathered mantle rock o~ the old land. As the sea 

continued to encroach further u_pon the land fi ·, er sediments were de 1;1osi ted 

in Illinois,- and after a time calcareous muds, derived partly from the 

secretions of marine organisms, redom1nated over elastic material. Tne 

Late Cambrian sea. continued to cover Illinois and ad·acent states for a 

very long tL e, as 1490 :f3eet of sediments f ommed during this ei)och have 
}d . 

been penetrated at Dixon, 1:lsiino~. fti/I.fhrti-/:ill.¼1/r#r/I., JJ,h/111:flfltl T11e sedi1i1ents 

Knap Jen, R. s. Geology and mineral resources of t11e Dixon uadran6le: 
Illinois State Geol. Survey Bull. 49, p. 38, 1926. 

fliaf ~re deposited constitute the :rt. Si. on sandstone, tne ~au Claire 

sandstone and shale, the Dresbach sandstone, the Franconia dolomite, sand­

stone and shale, the liazor:Janie glauconi tic sandstone, the T:eempealeau sandy 

dolomite and dolomitic shale, and t11e Jordan sandstone. 

In this region the Cambrian peri d was termi n ::i.. ted by emergence o ·· t11e 

land above sea-level, during \ thi ch the ufadi son and .l'..Lendota f orma ti ons 

that occur in Wisconsin were completely eroded, if they had been deJosited, 

in Illinois, and the Jordan forrmti un was so eroded that only an irre©ular 

thic...:ness of it remains. 

Ordovician period 

~arly Ordovician epoch 

The Ordovician period was inaugurated by an invasi Jn by the sea. The 

sea was clearer·than during Late Cambrian time, for the sediments formed 

were largely limy muds which have been subsequently altered into the 

dolomites of the Prairie du ghien series. About the middle of tn1s evoch 

some sands were carried into Illinois, probably from the north, and dis-
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tributed widely, although not cmtinuously, over the sea bottom, form.1ng 
~ 

the "New Ri chm.and II sandstones• It i S not known whet:a:arrsuci:1 sands uere 

deposited in the Havana quadrangle~ HQt. After this brief interruption, 

the deposition of limy muds was resumed and continued until the end of 

this epoch. The calcareous de~osits were also subsequently al~ered to 

dolomites, forming the Shakopee for1trt tion. Ripple-marks, mud-cracks, and 

breccia in Shak opee dolomite exposed near F:i anklin Grove, Lee County, 

Illinois, indicate that it was deposited in shallow r~ter and was fre·quently 
2-1 

exposed on tidal flats. 

Knapp en, R. S. , Ge~ology and mineral re sourc .s of the Dixon c1uac..ran ~le; 
Illinois State Geol. Survey Bull. 49, pp. 82-85, 1926. 

The Early Ordovician m.~ ri ne inundation was closed by an emergence of 

the whole region and a prolonged period of erosion. Valleys of considerable 
!ti 

width and several hundred feet de.::>th were locally develo_ped, and in so11e 

Fish r, D. J. Geology anu mineral resources of the Joliet quadrangle: 
Illinois State Geol. Survey Bull. 51, p. 20 and Pl. III, 19~5. 

parts of n rthern Illinois all of the Prairie du Chien series _was eroded 

during this erosion interval. 
21 

Thwaites, F. T., Stratigraphy and geologic structure of northern Ill1no1s 
Illinois State Geol. Survey Rpt. Inv. No. 13, pp. ~2-23, 1927. 

Middle Ordovician epoch 

Early in the middle Ordovician epoch the sea again advanced ove~ the 

area, which had been sculptured into hills and valleys auring the long 

period of emergence. The marine invasion came from the south. The sands 

which form the St. )?eter sandstone were deposited in this sea. The excell nt 

assortment of the sands, their purity and the rounded character of' the grai 18 

have led many students of this sandstone to believe that it been long uorked 
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over by wind, as in the dunea of an# _arid land, or along wind sw~pt 

beaches. The actual deposition of the sand must have taken pla.ce-

' 

after the re~urn of the s0a, as t ~iere are found in it marin~ worm borings 

d th . f · 1 a."'-& · 11 t. . 1 k h an some o er marine os¼.Js,~ osc1 a 1On r1pp e mars, sue as are 

formed in imanding WAter. This sand filled the depressions in the 

I Darn. C. L., The problem of the St. Peter sandstone; Univ. of .i:.:lissourt 
School of 1 inEs and ~etallurgy Bull., technical series, vo ~. 6, No. 1, 
1921. 

Cl 
Lamar, .J. E., Geol.ogy and econonnc resources of. the St. Peter sandstone, 

of Illinois: Illinois State Geol. Survey Bull. 53, p~ . 26-30, 1928. 

old land surface and buried the hills as well. It is rep orted to be 298 

feet thick in the vrell at Cuba, w.a.ich is more than its average thickness 

in northern Illinois. 

After the deposition of the st. Peter sand the land was aga.lb.n elevated 

above sea level, and there followed an erosion interval, durinl., which sol~e 

of the St. Peter sand was re oved. Th\ s interv-al was probabl·1 of snort 

duration, for the St. Peter san~stone is separated by the overlying 

formation by an erosional unconformity in some places, and at other plc. .. ces 
b-

there seem to be transition beds, showing continuous de~osition from dt. 
qY 

Peter to Glenwood stage~. 

After a br1 ef period of erosion, the sea ae;ai_n covered the area and 

sedime.nts which no :v form the Glenwood, Platteville, Decorah and Galena 

formations·were deposited. The saa at first was not very favorable for 

life, as fossils are nearly absent in the Glenwood shale. Sand froffi the 

St •. Peter surface was worked over and mixed with clay and silt, \>vlnch 

were newly imported into the area. Some unique environm~ntal factor was 

present to cause the green color typical of tpe formation. After a time 

less elastic material wqs carried.in, and marine life flourished in a 

clear uarm sea, while the Platteville limy nru.ds were .bein....; d-..•_posi ted. 
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In some parts of Illinois a thin layer of mud was S.f:)read over tne sea floor 

after the Platteville stage, forming the Decorah shale. The water soon 

cleared, ho"\vever, a nd 200 to 300 fe c. t more of limy muds were accumulated 

in a clear sea inhabited by numerous gastr·opods, corals and sponges. #IJ.IJ 

form the Galena formation. AB the Platteville fornntion is thin-bedded 

and compact and tne Galena formation is porous and thick-bedded, it is be­

lieved that the dolomitization of the Platteville limestone too place 

before its consolidation and ti-1at of t11e Galena dolo_dte may 1.1.ave t,.J . .ken 

place after consol1 da ti on-=r1 The sea withdrew after t,1e deposition of the 

' .:\I F.nappen, R. S., Geology and mineral resources of the Dixon quadran ·le: 
Illino1s.Sta-te Geol. Survey Bull. 49, pp. 89-90, 19~~6. 

Galena sedimen .., s, and erosion and weathering prevailed for u. ti".fle. 

Late Ordovician epochj 

During the Waynesville stage of the Late Ordovician or Ri c11mond epoch, 

the sea again covered much of Illinois, including the Havana quadrangle. 

It advanced over this area from the south. The sea was muddy, and in it 

about 200 feet of sediment, mainly mud alternating w1th t11in beds of lirrzy-
-r,h l'-;) ~ i ~ y\QW<:rJ .-t- 5, I ~ .,, +l-i ,Al\" ""' C>-

mud and a little fine sand were de l.)0s1 ted. The sea sup1JOrted a varied 

" fauna, among which brachiopods and bryozoa were most conspicuous. "The 

principal limy beds were deposited at about the middle of this epoch, but 

thin limy beds are also found rather co 10nly in otndr parts of tue form­

ation. After the deposition of t_hese sediments t ,11e sea again withdrew from 

Illinois, and with this emergence the Ordovician period terminated. 

Silurian ~eriod 

Alexandrian epoch 

After an erosion interval of considerable duration, Illinois was 

largely sub~ erged during the E~rly Silurian or Alexandrian epoch by seas 
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1./ 
which advan.ced from t e Gulf of .1ifexico. In soLe parts of we...,tern Illinois 

, 
y Savage, T. E., Silurian rocks of Illinois: Bull. Geol. Soc. America, 

vol. 37, pp. 513-534, 1926. 

a "sand" was formed in the depressions of the erosional surfc:Lce before the 

entire area was subuerged. This is .... he .doing sand of tne Colmar-.Plymouth 011 

field about 30 miles west of the 1:i:avana quadrangle. Wand has not been re­

p vrted in this position in wells in the Havana quadrangle,so there -1s no 

positive evidence that it wr,s submerged. It is possible (1) that Alexand­

rian strata occur in the quadrangle and have not been distinguished from 

overlying Niagaran strata, (2) that Alexandrian stra ~a were deposited in 

the quadrangle, but were eroded during tne interval between Ale~~ndrian and 

Niagaran epochs, or (3) that the quadrangle remained a land area during the 

Alexandrian epoch. Tlle erosional uncon ·ormi ty t.nat occu1·s between the 

Alexandrian and the Niagaran series at some localities in the stat - shows 

that there was an erosiona~interval between the two epochs, altnougn at 

other localities there is apparent only a disconformity in stra ta and a 

notable difference in fauna to mark t11e i 11terva.l. 

Niagaran epoch 

The s-..a again covered Illinois during the middle Silurian or Niagaran 

epoch, the invasion coming this ti r e frori the north or the Hudson Bay 

region. Tle .. ater must have been \-1arm and clear, for -the deposits for rued 

in this sea were mostly limy muds. There. is very little elastic 1-aterial, 

and this is all mud or fine .silt. Conditions were favorable for ua r-ine 

life, as indL.ated by the abundance of such types as corals, crino1ds and 

long straight cephalopodJ (Orthoceras) in the rock. Before the consolid t1on 

of this limy mud dolomite seems to have replaced a considerable ~art of, 

the c lei te, as the rock is now generall/ a dolo:c.d te. The c ert, w111 c11 is 

wdi.des_pread in the Niagaran dolomite was for 1.1ed in part by prec1.J_)1 ta ti Qn 

from circnlatinc; Ground-waters subsequent tf.) the consolidation of tne sedi-
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ments, and in part by direct chemical precipi uation frofl the sea-\~ater at 
!11 

the time of the deposition. The Niagaran marine .1nvas1on of Illinois was 

terminated by uplift, and the area remained a land dur~ing the kte Silurian 

epoch. 

,1 J\1 Fi sher, D. J., Geology and mine ra resources of the Joliet qua~ra11i,;lt.: 
Illinois State Geol. Survey Bull. 51, pp. 41 and 4 4· , lCJ ·,5. 

Devonian Period 

.1. lthough the southern part of' Illinois ~;·,ras inundated during the _i!:arl· 

Devonian epoch, t .L e central- , . . nd nort.r1ern parts we·-=- .L and ar eas h1 6h enuul:¥1 

to be unaergoi _g so e erosion during this epoch· nd also much of the mid le 

Devonian. During the later pLrt of the ... J.ddle Dev~nian (H&milton stage) 

the seas spread further northward into Ill1noi s, and duri .·g the Late Devonian 

epo ,h they submerged nearl:/ all of we._ tern Illinois, including the Havana 

quadran:;le. The record of this marine 1nvr,,si on iB the Havana area is dif'-
1..o ,~ Jr• ~·..Q.. 

fic1.:) -~ fr u1 t_1at of the Niagaran epoch, as the sediments form two adjac nt 

limestone formations, ·which are usually combined in well r· c cords. In li ..::...ny 

parts of western Illinois a "sand" horizon, usually cons1st1n of revrnrkeu 

grai ·1s or crystals of dolomite fron the wea t l1erecl underlying Silurian 

dolomite, occurs at the base of the Devonian. Such a "sandstone" is 

reJorted 1n a deep well near Bryant, with only 16 feet of lil£btone above 

it. If this sa11dston•e truly represents the base of the Devonian it inuicatei.; 

either that the Devonian seas covered this area for a much shorter time 

than they •did the areas north and northwest of here, where 100 to 200 feet 

li1~ tone were deposited, or that the dernsits for r:ed d·-1ring this inundation 

were eroded during the next period _of emergence. The Devonian sea which 

covered. this area uas probably clear and war: ," a~luny nruds were the Jrin¼ 

cipal sedinents or1~-:ed, and where the rocks are exi)osed ne r ock Island 

they are cro-vded with fossil corals, brachiopods and otner marine forms. 
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The sediments formed in the Late Devonian sea constitute the "\~a_psipirncon 

and Cedar Valley lir.estones in Io,.a and the Rock Island d1str1ct of Illinois. 

The sedinents in the Havana area probaoly represent only the earlier of 

these forniations, the -iapsipinicon. 

After this relatively brief r~rine incursion, the sea again drained 

a v:ay fron the ar .a, and erosion may have ·rer_ovecl the greate:.. part of the 

sediments for r ed duri .,~ g tl1e :precedinJ invasion. There is s01'e question as 

to whether the deposition of the dark Sweetland Creek shale start ed in the 

later Devonian or the early 1·~ssissippian. Because it is sep~rated from 

the Devonian li1 est one by a .,..~ rked erosional unconformity, and not s11ari) ly 

separated from the overlyi'ng Hannibal shale ( J.h ssi ssi _p_p1an), it is usually 

· placed in the _rississip_pian system. 

ississ1ppian p eriod 
~ t l~ -- ~-/ ~ 

estern Illinois ~as again invaded by the sea during the Early ·issis-

sippian epoch. This sea was probably so enclosed as to be nearly devoid 

of currents, and as a result of its stagnation the waters becan.te foul,Jed 

and bottom life ceased to exist. The dark carbonaceous muds containing 

numerous spores of Sporang i tes ht1Z1tonense (a lycopod plant of the fern group¾ 

which now form the Sweetland Creek s~.1.ale accumulated in tlu s sea. 'i.fter 

100 feet or more of thmse muds had accumulated the waterb cleared, perJ.1aJ:)s 

because of the opening of a strait conn ecting this. s a with tIJ.e ocean, caus­

ing currents to form and sweep the -cJec aying organic matter from the sea floor , 

The sea f J oor continued to be muddy after the black muds had ceased to form, 

but sorre bottom 11 vine 1'1arine forn s were able to live, as t11eir remains 

are preserved in the gray or greenish gray F..anni bal s11ale which was accumulat~ 

ed at this time. At the close of the Kinderhook stage the waters cleared, 

and the sea had submerged a greater part of t ~ie continent, so that muds 

were no longer washed into it. 

The sediments formed during the Bu:blington were clear, and the deposits 
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were principally calcareous ooze. The sea nrust have been very favoragle 

for bottom living organisms, for so ·1e beds consist almost wholly of the 

segments of stems and plates of crinoids,and brachio_pods are abunQc:1.nt and 

large: The alteration of the li1 es tone after its consolid·_ ti on llas pl,"'oauced 

layers and irregular nodules of chert, in which many of the fossils exist 

only ~s molds and casts, the shells having been dissolved. 

T11e clinax of the E:'arly ssiss1ppian marine invasion ca1.J.e ciurin the 

deposition of the Burlington lh1estone, after wh1 ch it gradually contr cted, 

al thou h i.t was sti 11 extensive during the later Osage when the sediment f 0rr:1-

ing t.ne Keokuk li r-e ·tone was deposited. During the later p u. rt. of this tiire 

muds began to be washed into the ~er,s again, and liLestones alternate with 

thin shales in the de1)0sits of the later Keokuk. The Early c ississip ian 

marine invasion came from the south. As the seas grudually contr ... cted, be­

ginning in the Keokuk stage and continuing into the earlier part of the 1iara­

mec stage, the strand line oscillP,ted across this region. Thus muds altel'-

na ted with sands and limy muds in the deposits formed during t 11.e .,..,arsaw and 

Spergen stages. Gome of these beds eyJ1ibit u ~rked iateral 1uriat101s in­

western Illinois and eastern Iowa, showing that the,re areas were close to 

the source of elastic sedi n:.ents. The sea bottom still remai!].ed sufficiently 

claar for marine life to floutish in so1 e abundance, al thou.eh some beds con­

tain very few fossil rerains, indicating less favorable conditions for oottom 

life. During the St. Louis stage the s 2a was probably more extensive, as 

shale ·is less prevalent herc\than in the larsaw _and Spergen. The water was 

clear enough to allow the for:rr.ia,tion of coral reefs of tne colonial coral 

t,ithostrotion, which is.widespread in the St. Louis. Some of tne beds of 

the St·. Louis are comn only brecciated , showing that. the bottom WHere it 

accumulated was sufficiently ae;itated to break up the limestone when it 
!!JI 

was but partially consolidated. The beds e}.J.iibiting tHis brecch,,ted structur 

✓ .i!:!l 
Van Tuyl, F. ~t. The Stratigraphy of the Mi~23~ssippian formations of Iowa. 
Iowa Geol. Survey, Vol. 30, .PP• 233-236, 19 
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progably underlie parts of the Havana quadrangle, as they outcrop in the 

Bea:. dstown quadrangle, about 15 miles to the southwest. 

The Mississippian sea probably continued to cover the area of the 

F..avana qu~~draggle during the later p· rt of the ""eramec stage -rvhen the 

St. Genevieve f on ati on was deposited tlurther s01ith and west in the stc;1 te, 

and it may have been inundated during #ft! part of the Later r 1 ssi ss. .P1Jian 

or Chester e_._1och, but if to, the deposits forned dt;ring such inundations 

were entirely removed during tne erosion interval ~~ch followed tnef final 

withdrawal of the Mississippian sea. The later .1lississippian epoch was 

probably marked in this reg1.on by tne withdrawal of the sea, anu t.ne warping 

of the llissis~ppian and older rocks into a series of folds in Illinois and 

adjacent territory. The most notable fold in Illinois is' th,_ La Salle 

ant-icline, trending north-northwest and south-southeast across the state. 

The greatest amount of wRrping of this fold prob bly took place at this 

time. 11#1# In ·western Illinois the greatest amount of upadft at this tii...e was 

probably to t11e north, and a series of minor folds were also forn1ed. in this 

region. The more elevated surfaces of the land ar 1:.a formed. by tlJ.is folding 

after the withdrawal .of t11e sea were lliost dee_ply eroded, so t .1 .at tne de_posi ts 

of the Pennsylvanian period rest on rocks varyine j,n age from later .Jiissis-
Mid dle 

sippian to 1#.#llif Ordovician in various parts of Illinois. In the northea::rt-

ern part of the Havana region the surface rock exposed on this erosion 

surf·. ce was shale and limestone of the \ arsaw and Spergen ####JJIJ formations, 

while further to the west and south the St. Louis limestone formed the 

surface. 

Pennsylvanian period 

Pottsville epoch 

Al though the sea continued to cover the southeastern 11art of the Ap- · 

palachian region from the later Mississippian into the earliest Pennsylvanianl 

or early Pottsville, sedimentation was not renewed in Illinois unti the 
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middle Pottsville, and in west central Illinois probably not until early in 

the late Pottsville. Erosion thus continued here longer than it did fur­

ther south, and the ississippian strata were consequently more deeply ##d#H · 

denuded. The cycle of erosion may have reached maturity or late maturity, 

but the surface was not reduced to t.,i e c~ef a low featureless plain. 

The higher elevations on this erosio~ surface were probably capped by the 

more resistant n~embers of the Mississippian s:ystem and the valleys or low­

lands were carved 9rincipally in the weaker beds. ~1is erosional surface, 

as known from some drri 11 records 111 the Havana c1uadrangle r.anges fro l!l about 

340 feet above sea level 1n the northeastern part to about 470 feet in the 
Y{ 

west centra.l .t,>art (See fig. lffi). The few altitude records available 

show the highest elevations in a north-south belt along tne western margin 

of the quadrangle, with rather abrupt slopes to the east, locally amounting 

to about 50 feet within half a mile. The St. Louis li1~stone occurs 1n the 

bed of Spoon River at Bernadotte at about 470 feet e-e-t, and outcrops south­

west of Seville (both in the Vermont quadrangle) at an altitude of about 

480 feet, and near Pleasantview in the Beardstown 4uadrangle at about 4 ~0 

feet, t seems possible tha t a broad upland lay along the weotern edge 

of this area, and a wide valley or lowland lay to the east of this. P .rt 

of the d ~fference in elevation of var1 ous pc1Jrts of this surface may be due 

dlo deformation of the strata --,ft er Pennsylvanian time. The shales of the 

Spergen and i,; arsaw forra tions may be confused with those of the .Pottsville 

in some well records, and the altitude of thms erosion surf ~~ ce may not be 

correctly identified. 

Pennsylvanian sedimentation started earlier in t ~1e lowlands ~s of 

this er~sion surface, and the t n ickness of Pottsville ·strata at any locality 

should ind~c~,te whether that poi .... t was in an upland or valley portion, ... ef 

tme svos1:61'! s22PfE10e, The total thickness of the Pottsville strata in 

Schuyler County, about 20 mil:es southwest of this qua~rangle is reported 
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I~ 
as 45 feet, while a coal test boring about t ... ree idles northeast of Cuba 

fgf 
✓ Culver, L. E. Coal Resources of District III (Western Illinois), 

.IllL:ois _State Geol. Survey Coop. !ti ning Series Bull. 29!1 p. 106, 1925. 

sho ,s a~ proxim tely 185 feet of Pottsville~ Th~ elevation of the ~1ss1ssi~­

pian 1#/1##1 surface in the Schuyler County area is about 475 feet, and north 

of Cuba about 305 feet, suggest11·g a close rel&.tion between t1.tic.kness and 

altitude. 

Conditions of formation of Pennsylvanian sedir.ents. 

The sediments for r.ied during the Pennsylvanian _period in this area differ 

from those formed earlier in the Paleozoic in that the# older sediments are 

almost wholly marine, whereas the Pennsylvanian contains many sediments 

formed -1n gtbg;p ~'marine environments. The Pennsylvanian sedimc:nts 
form 
#:JI·# much thinner units than those of the older syster_s, indic~ .. ting eitner~) 

t ~at they represent the record of a d:vers1fied surface, uJon · ili1ch a record 

of river channel and flood plain, lake, marsh, and shallow sea oed1l!lentation 

was beine formed simultaneuusly, or (2) that they record a monotonously 

level surface which alternately rose above the sea and was depressed beneath . . 
it, so that the thin beds are _t) ers1stent over a vride area. The latter 

hyp.thesis is in acc ordance with the distribution of the thin u its in the 

Havana and ag.J acent quadranglt:s. 1://I##I# Only a smal_l pprti on of the 
some 

Pennsylvanian sediments conta.1n marine fossils, and-~ other members con-

tain plant rer....ains or other traces of terrestr1al or fresh w~· ter r aterial, 

suggesting that th~ wer·e for·.ied on land or in r·resh w, ters. The principal 

types of sedirents are clay shales, calcareous shales, c, rbonaceous s1 ... $tles, 

underclays, sandstones and sandy snales, lir-~0stones, coal beds, various ty_Jes 

of concretions, and local and discontinuous conglomerates. Most of the 

calcareous s11ale, carbonaceous snale, clay sn.ale and limestone contain 

evic1 ence th8t they were deposited in rr.arine Wci.ters, but some liLestones 

and one clay sl:1.ale may have been thJ farmed in fresh w~ter. T11e coal and 
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underc1ay were formed in fresh water or on land, and Lost or all of the 

sandstone, sandy shale.and con._;lornerate a-pp~ be of fresh water 

origin. 

The arrangement of the sedir•1ents in repeated cycles, and the inter-
j_)_/ 

prejtation of these cycles has been recently described. 

ileller, J. -1!;1., Sedimentation cycles in the Pennsylvanian 
.Tour. Ge ol. Vol. 

Ma rine fossi l s are absent from all sandstones and sandy snalc:: exce_t} t 

the slightly sandy beds at the top of the J?ranoi s Creek shale. Son e of 

t J. .e sandstones contain casts of lou s, stems, l eaves :-Jnd 1nu.1 ~t1n6u1sp.able 

)articles of carbonized P- ant rn.terial in such abundance as to · indicate 

their local del'i vati on. ~f.any of the s a ndstones c.. .re mi caceous, a character-
!.}:::/ 

i stic w} l. i ch has been cited as evidence of non-marine origin. The surfaces 

V ,~ 

Lahee, F. H. FieJ.d Geology (2nd. ed.) Pp. 36, 95, 96. ·1916. 

upon uhich they rest are 'in many _plLces erosio_ surfaces. Strongly 111&.r-.eu 

cross bedd1ng in P.Jany different directions suggests de1)0sit1on in tne s1.L1ft­

i ng cur re n t s of strearus. J..1.ost of these c 2:.J.aracteri sti. cs are 1L.core marked 

in the Pleasar:tview and Cuba. sandstones than in those of Pottsville age. 

Tne underclays of t 1e coal b€ds do not contc.tin c. ny tracE:b of marine 

or·gmmsms, and they were probably formed partly (1) by the we~,t ....i.ering 

of the ~andstone, shal® or li:restone ¥:hich formed the surface rock during 

the periods when the area stood above the water level and partly (2) by 

the accumulation of the ash of vegetation which decayed during this period w 
of emergence, as has been suggested by Stout. Septarian lir~estone 

✓ ..tJ/ Stout, : • Coal for1ration cla,ys of Ohio. Geol. Surv. of Ohio, 4th ser., 
Bull. 26, pp. 550-563, 1923. 

concretions which are 2resent in several of the undercJays rnay be (1) weati1-
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ered fresh v:~ .. ter limestones I{ or (2) chexnical e r bacterial i)reci_pitates 1n 

the soil. 

mhe coal beds were probably all accumulated in situ~ with t. .1 ... e .._Joss~ ole 

~xceptio_1 of the Kerton Creek bed, y,ri1ich in son e places does not rest on 

an under clay. 
. cl( 4 

The carbonaceous shales were ae~ in 1 • ..arine w-=~ ters, in nost cases 

just a fter tne accu~ula ti on of vegetable matt .r had cea .. ed . The seas in 

which these shales were deposited were probably sha. low and there was no 

free circulation of water, but tnere was so. ·e bottom Jife, as :.a rL1e fossils 

are fo-;:nd in so"' _e of t .1.~e dark SJ...ales. 

Tl·e limestones were nearly all : iarine, tJIJ as most of them contain marine 

fossils. The seas i. . which they were q.eJosited var1ed in dL,t)th ana. cle~rness 

of ,., ter. So::-1e muds ·,ere drifted into the lire de 11ositin~ seas, and gra1.1s 

of sand and silt were ;,robably blown in by winds. Durin6 the accumuh~tion of 

the CaJ: Grove -r :arine !.1erber t ... .te sea bottom al tern-: ted several ti11es bet\ een 

clear and muddy bottoms, forming the widespread alternation of tnin 1-imestone 

and shale bads. 

The clay s :i._ales may have been formed in s11allcw se&,,s or estuaries, y;i1ich 

cle2,,red at ti .. 1es long enoµgh to perr"lit the for Lc.'l,tion of thin limy l ~.yers or 

li1 estone concret-ion bands in wich some marin s-1ells ·.re 1 ound . Tn e es·.:.u­

aries must have been near enough to t 11e shore lines at ti rues to ....,er:.u t 

vegetation to float fro r.1 the n ~arby shores and become _pre ..:, erved in tne mud. 

The water level may have been lo ered c; t ti11es, so that ,;)Lrts of the e,-)tuaries 

or lagoons were ex.)osed to the air, as muc. cai:acks are seen in so .... ~e of the 

beds of shale. Fossil remains q_re absent or unco r..r. on in most of the clay 

shales, so the exact <elonditions which prevailed during their accumulation 

1 are difficult to determine . 

The concretion layers ~re of. several ·kinds, some of U J. em formed :/1,://J#ffi 
while 
#fll!II# the sediments #/#}#were being deposi t·ed and others at sor e l· ter time. 
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calcareous 
, Some of the '\oncretion layers May result frorr the fact that there as not 

✓ 

enough calcareous oo,terial to for ri a stratum, 1iien it was coL_ectin .~· on 

bottom,· so it collected into spheres .w 

Twenhofel, W. H. Treatise on sediment···tion, p. 507, 1926. 

Pottsville sedimentation 

The first Pottsville sediments formed in tnis area uere p:vobc.tbly de­

posited in the north central or northeastern part of ti1e ,_ uadran ·le . The:::,e 

oldest sediMents, as reported in coal test borings consist of sandstone, 

underclay, gray and dark shale, thin coal beds, c;.nd· locally t1.dn limestones. 

As these ibayers are not exposed, it is i r possible to deter __ ine whet:C1er the 

sea invaded this area earlier than the.time of de _osition of the Rock Island 

~ (~o. 1) coal. Part of western Ill-1noms was covei-ed by n.arine water in 
)li 

which liwJ mud was deJosited befor · tt1e formation of the Rock Island coal. 

\anless, H. R. Geology and mineral resources of the Alexis qu~dran~le; 
Illino1s State Geol. Survey Bull. 51 , p. , 1930. 

The basal 2ennsylvanian bed in so:~e drill records is reported as cla or 

shale, and in others as a hard sandstone. SoMe of the clay may be a re­

siduil soil formed on the l ·ssiss19pian limestone, and not subsequently 

eroded. The thicker sandstone beds were probably deposited in cnannels 

excavated during Ahort periods of eflergence. 
( the oldest exposed st~-atum in the quadrangle) 

The ~ shale of the :& .bylon fornationimay have been formed in 

a shallow marine area, al though 1.arine -fossi - s were not found in it . After 

it 1.va.s deposited,the area was elevated at least slightly, and ~he underclay 

of the Pope Creek formation was formed during this· period of emer~ence. 

After the formation of the und'-'rclay the area w~s depressed slightly and 

swamp vegetation accumulated, forming the peat waich was later cnanged to 

the coal of the Pope Creek forll3.tion. The marsh in which this coal ac-
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extensive 
cumulated was not as #11/J.l#JIJ:JIIHUJ. as other marshes later in the Pennsyl van1an, 

as tne coal is not persistent throughout the area. Some oscillc ition of 

the qater level during the deposition of this coal is indicated by a clay 

parting in some exposures . The sea may have invaded the region for a 

short ti me after t ~~e deposition of the marsh vegetation, but if so the Par1ne 

sediments were eroded during the period of eriergence which ioon followed. 

A considerable area in western Jll1nois w· s sufficiently elevated to be 

somewhat eroded after the deposition of the Pope Creek formation. In the 

Havana quadrangle all beds down to the coal of this formation were locally 

eroded, and the coal itself :my have been thinned l###f#§##*##or cut out 

in some places. Upon this erosion surface sand was ·epositea in tue valleys 

of streams. In some places in western Ill1no1s this sandstone lhJ contains 

numerous impressions of Stigmaria,#####H#U the roots of Lepidodendron 

trees. After a short period of exposure to processes of we : thering and 

soil formation, during which a t _1in f/=#####i##J underclay was locally forr ,ed , 

the level of the water table rose to such a height that vegetable material 

accumulated under standine water. ll##mtiif#D###i¥#1 The vegetation 

which accumulated h, s since been changed to form the Rock Island ~· (No . 1) 

coal. The marshes in which this vegetation accumulated apJear to have 

~ been restricted to e-±oflgcvt;e belts several mi Jes long, but rarely more than 

one mile wide , resembling in .shape the valleys of rivers . Elsewnere some 

vegetation accumulated, but after corJpression it form a muc1.1. thinner bed 

of coal. Certain of the large marshes were situated in and near the Havana 

quadrangle, for the thicker coal is founJ')at. Seville, a few miles west ~ 
tb§ q.uaanr.e~~, and reporteJ~a little over a mi le north of Cuba , a,e w9J J -a-s 

C/n the vic1nity of St. David,l
4
Jnder the Illinois River alluvium near Sepo, , 

and~n a few places 1n t~1.e · southern pr.rt of the quadrangle. The data avail­

able do not ) ermJt the ma.Jping of this marsh area. The water level i41 this 

benciles by 
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partings of clay in some places. Tn.e clay may represent the ash of vegetation 

which was oxidized during stages of low vr ter level, or it rr.iay be elastic 

material carried into the area by wind or water d11ring temporary stages of 

unusually high water livil. This swamp forest was killed by the rise of 

sea level, which caused the water to become first brackish, and later 

truly marine. The sea appears to have invaded the area along the lines 

:previously marked by thick coal accumulation, perhap·s older drowned valleys. 

Other _parts of the reg .1 on evidently stood high enough above the 111arsh so 

that tl1.ey were not reached by the ITRrine waters, or were reached only at the 

close of the inundation, as the marine shales and limestones above the Rock 

Island coal are restricted to about the same areas as those in which tne coal 

is 4 feet or more thick. At first the mud imported by the 1nvad1ng sea was 

spread across the marsh and mixed with enough carbonaceous n.atter to give 

it a black color; but soon the water cleared and the deposition of limy mud 

was begun. This marine inundation lasted f~r a long enough time to ###mtli 
..(­

accumul ;- !,te 20 to 30 feet of limy muds in the area north of Cuba. The' f-!iey 

~ have been consmJidated into the member known as the Parks Creek lin~L stone 

The sea was clear and warm enough to support a diverse fauna of br ozoa, 

crinoids, braciiopods, etc., which are abundant in this lirestone at### its 

type locality, near Seville, a few miles west of the F..avana quadrangle. 

The great variability in thickness and distribution of this. limestone may 

be due to (1) the irregularity of the surface over w~aich tHe se .... advanced, 

and (2) its removal by erosion during the Jeriod of emergence after tne de­

position of the highest beds of the S~ville for1mtion • (See fig. 17). 

The depmsition of limy mud may have been followed locally by the deposition of 

clay, but the land emerged soon after the cessation of limt:stone deposition. 

The direction from which this marine invasion reached the Havana area has 

not b : en determined, but it may have been from the west or northwest, as 

the limestone continues in that direction through :Knox, Warren and .1Jercer 
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counties. It is absent or thin in Schuyler County to the southwest, as tti s 

area seems to have rern.ained a hiehaand unti 1 a 1~ ter ti :r_~e in the PennsylvaniaJ 

The sea rnay have cor1e around t11is highland to the east or to the west . 

During the erosion interval which foll wed the deposition of the strata 

now forming the Seville formation, the older Pennsylvanian strata were cut 

-/J# to various depths in different areas. The oo;ri ne str .: ta ~C-v e t'tte .., Itock 

i-sJaud coa-1 were cut out wntire-1-y,. the coal was cut oµt or tninned 1n others, 
I\ 

and all t~e·Pottsville strata formed up to this time may have been locally . 
l!!/ 

removed. In the southern part of the Havana quadrangle the erosion appear 

rather uniformly checked at### br near the to1) of the Rock 
- , 

to have been 

Island coal. In the vicinity of Cuba some channels were apparently cut into 

the Parks Creek limestone (fig. 17, A2 and BS) . After a rather prolonged t1 1-j 

erosion sands were imported _nto this area, and accumulated in channels, 

1-..C:3avage, T. E . Significant breaks and overlaps in tJ1e Pennsylvanian rocks 
of Illinois, Amer. Jour. Sci., vol. 14, pp. 310-311, 192r1. 

) \/a~less, H. R. Geology and mineral resources of the Alexis quadrant_;le, 
Illinois State Ge ol. Survey, Bull. 5 7 , pp. , 1930. 

and later ~distributed widely over the land surface. These sands now 

form# the Bernadotte sandstone, the basal member of the Bernadotte for r:ation. 

Th~ sandstone is rather·. e111enly bedded, but no evidence of marine life has 

been fo1.1nd in it. The impressions of Stigmaria are, hovrever, fairly common 

ifl it. SoL.e parts of the surface on which this sand vms de .t-1osi ted were later 

depressed, forming a swamp in which vegetable matter accumulated. This 

swamp was not very extensive, nor did it 1Jerli>ist for as long ati time, as 

the s8amps in which the coals of the Pope Creek and Seville f orr.:12,,ti ons \ ere 

accumulated. After the deposition of the Bernadotte sands much silica 

was precipitated around the grains of sand, as most of them show secondary 

crystalline grovvjl;h, and the rock in some exposures -1as -the tex ture of a 

quartzite. The conditions under which tliis crystalline growth took place 

a,re i rperfectly understood: but some recent sedimentary quartzites have 
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forme d on rather dry sandy plains 1n whic11 ground water is dra\m to the 

surface by capillarity and_ evaporated, precipitating its dissolved silica 

around the grains of sand-9/ Tile crystalline growth may be related to~,# a 

v t:)/ Bucher, •• Personal co· uni~ation. 

JeRiod of we theri ~g after the deJosition of the sand, and preceding the 

inundation by swamp \1aters. No marine sediments deposited irrn !ediately after 

the coal of the Bernadotte formation have been found in tI1e Havana quadrangle, 

so there may or may not have been ##.#1 an inundation at this time. In some 

areas near the Havana quadrangle, and perha_ps in it, evenly bedaed gray muds 

were deposited at this time in fresh #### or marine waters. 

The conditions which prevailed during the 9-eposition of the 11 Brusi1 0reek'1 

for ration in the Havana area are rather difficult to determine . The area n:ia,~ 

have been elevated above the level of ground water snortly after the depositic 

' of the coal of the Bernadotte f oriJa ti on. Sands, si 1 ts and muds \1ere i m._p·orted 

by streams~ or i · sor.:.e other manner. In adjacent areas there appear to have 

been three or more periods of , ,~athering of greater or less duration resuitinE 

in the formation of as many zones of underclay. Each of these _p eriods of 

vrnathering in adjacent areas was followed by suhs1dence of tiie land of S1J. ort 

duration, #:ffi resulting in the accumulation of three or four thin beus of coal. 

The water level proba11ly oscialated during this ·time in the Eavana c1uadrant_:;le: 
~ r"\l\j!.; J' 

but/\the thin coal beds _hai:fr=l!'Ert been found . Sandy material appears to be 

more_ abundant in this formation in the northern pRrt of the quadrangle tnan 

1n the southern part. This CTa.y indicate_ either ( 1) t£1at the ar ea in that 

direction was JTore eleva te l,_ and the sedi rient was derived 1/i##i by erosion from 

land# in that direction , or# (2) that the channel of a river crossed this~ 

region fron.. east or west, and most of the ##:/HJ,##### coarser elastic rcaterial 

was deposited near the channel of th.ie- river. After the deposition of the 

last sediments of the "Brush Creek" formation the area probably rose to a 
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slight elevation above the ground water table, so that it suffered weatiiering, 

b~t little erosion. 

After this.brief period of emer ence sand was deposited,# This sand , 

w.i. ich is the basal 11e1lber of the :3eahorne formation, 1.:ay nave reacirnd a 

slightly greater thickness in shallow channels excavated during the short 

permmd of em~rgence preceding than elsewhere. The sand is thicker and more 

continuous in the southel'n _1art of the quadrangle than in the northern :Part, 

where it is replaced in s oLe expo sure s by sandy shale, so a c.l'.'Janne 1 in ,:rhi ch 

this sand was transported may have crossed the southern part o: the quad­

rangle. The surface upon which it w,.. s deposited nay have been e:x..i:lo·sed under 

conditions favorable for the secondary growth of quartz crystals, but if so, 

these conditions prevailed for a shorter ti1.e than when tne :::,econdarily 

enlarged grains in the Bernadotte sandstone were for red, for a smaller 

proiJortion of the grains show this characteristic . After the depositlon of 

·sL nd had ceased the area ##,# may have received finer sediments for a time, 

and freshwater ponds may have existed on some parts of tne surface. Local 

lenticular masses qf unfossiliferous limer.:;tone may have been de)osited in 

such ponds. Then the area again rose above the water table, and weatn.ering 

a"fld soi 1 f orw.at-i-efl led to the the under clay of the Seahorne 

f onra ti on. The area may have passed t11rough the state of a rarsh after 

the underclay l.ad been ne~rly formed, and a very sLall amount of vegetation• 

may have been deposited in tins marsh locally, forming tnin lenses or otreaks 

of coal. After a time the submere;ence continued, and the waters of the 

sea again entered the area . The land had been subjectet to weathering 

for such a long time that the area had becm.e a very level plain, and the 

rri..arine wqters were relatively free from. elastic material. .1Jfar1ne life 

flourished in t.c.le waters of this sea, and a fine ligLt colored Jimy mud 

accumulated . This has been subsequently cornsolidated to form the Seahorne 

limestone . BottoMconditions were especially favorable fpr gastropods, 
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which are more conspicuous elerrients of this fauna than of other Pennsylvanian 

faunas of th1 ~ region. The sea probably advanced f .co:r= the southwest across 

the area , as the li:mestone extends across Schuyler County t.a ro~~3 to the 

webt and southwest~- The residual hig1-la:dq.s of pre-Pennsylvanian t1me 

which seem to have affected the distribution of the earlier Pottsville sedi­

ments in tbat area were apparently destroyed by this tine. The Seahorne 

li~estone does not apJear to extend further to the north or the~ northeast 

t ..an the middle of the havana qua(rant;le. This may signify either that 

the Havana quadrangle is sitmtted at the margin of the sea Ibn w1lich this 

limestone was de_posited, or t1iat the land was elevated to a greater height 

north of this area and the li r~ctone was eroded or we thered durin~ ~he 

next 1Jeriod of ei ergence. Before the limestone had becor_e cor pl e tely 

consolidated, it was soj ~ewhat broken, e1ther by waves or by desiccation, 

produc~ a brecciated structure, which has also been reported in 8-chuyler 

County . After the deposition of the Seahorne limestone, the sea withdrew, 

v 
Culver, H. E . , Coal resources of District III , Illinois State Geol. Surv~ 

Coop. Mining Series, Bull. 29, p . 106, 1925. 

During the ensuing period of emergence the limestone was weathered and 

eroded. This is evidenced by (1) the characteristic uneven up~er surface 

of the lir cstone , (2) the frequent changes in thickness from a fev, inches 

to two or more feet , and (3) the representation of the limestone in some 

exposures by scattered concretions with uneven nodular surfaces. During or 
of the · 

following the period of weathering~li 1estone underclay collected above it. 

The water level rose again, converting th~· region into an extensive marsh, 

which ·covered all of the Havana quadrangle, and much adjacent territory, 

especially to the west and northwest. The vegetation w_1ich accumulated in 

this narsh has been subsequently coY-.pacted and altered, to form the coal of 

the -liley formation . There is no evidence that the sea flooded the area 

after the forriation of th1· 8 coal bed. It is probable that the water level 
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was again lowered, so that weathering, but ffery little erosion ensued. 

The formation of a soil or weathered zone initiated the next sedimentary 

cycle, d-~ rigg which the Greenbush form:,. tion was deposited. After a· tirne the 

wr ter level rose again, remaining for a brief period at such a level that 

mars.n vegetation accumulated, then rising to admit the open waters of the sea. 

The featureless plain provided little elastic sediment, .and limy muds- were 

1 t ~ d . th b f . ~\ . f th· 1 Th b tt f accumu a eu ur1ng e ri e marine ~curs1 on o 1 s eye e. e o om o · the 

sea app ars to have been un:ft vorable for bottom life, as only one bracnioJ;Jod, 

Ambocoelia planoconvexa was found in the limestone for11ed ab th1s time. 1Jar1n 

' fossils are known to occur in a lime s tone of the same age in a fe\ : localities· 

outside the Havana quadrangle. Ti :i.e direction of marine :i:nvasion cannot be 

determ ned. The lir1estone continues in outcrops to the west and northue...,t of 

the Havana q _ adranBle, more than it does to the south a.td southwe s t. The 

shallow sea became r1ore shallow and muddy, or thew· ter nay have become 

brackish or fresh, and tne 111ud forming the shale of the Greenbush formation 

was deposited. Fern leaves in sor e of the up~er beds of the shale suggest 

their foru,,tion in a lake or l· .goon near low 1: ing forest covered shores. 

The area was again elevated above w·,ter level r. fter the deposition of vhis 

I!llld. I 

G(ek{)--- J -r .--e J-' 

·The elevation after the f-or foatiun of the s11ale of the Greenbush form-

ation was r:ore extensive than any since the beginning of the Pennsylvanian. 

It was followed by a relatively long period of erd>sion during WlJ.ich some 

channels several miles in width and Hl##li## 50 feet or more in depth were 

eroded. In areas south and southwest. of the Havana quadrangle these chan­

nels extended to the base of the Pennsylvanian. The Havana quadrangle 

seems to have been situated largely between the main drainage lines of 

this erosion interval, and the older Pottsville s~ere suf i ered very 

little erosion. Sands were i 1:.tported to the ree;ion ~ the channels, and 

after these were approximately filled the sands were distributed over the 
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surrounding territory. Th -.:" se sands have since been consolidated to f1mm 

the Isabel sandstone member of the "Liverpool" forL.ation . /hi.tiff The reductio 

in relief of the area supplying the sands, or climatic change , finally 

brought to a close this period of sand de~osition~-J"-iner silts were deposite 

for a time and then deposition ceased, allowing the surface of 

to become weathered, with tlie formation of soil-, the underclay of the 

Colchester coal . This event closes the record of the Pottsville epoch. 

Carbondale epoch. 

After a long period of soi 1 r or:r 1a ti on the water level rose #.I/Jl##:/1:/M# 

and converted all of the Havana quadrangle, as well as most of west centr~l 

Illinois into a vast marsh . Forest vegetation flourisned in this marsh, 

and the products of its decay now· form the Colc1·J.ester ~ No . 2 coal. The 

accumulation of this vegetation was not interrupted by elevation o·r subs1aen 

as there are no bedded clay partin ___ s in the coal. The marsh appears to 

have persisted for about the same length of ti1ue in all _parts of the area , 

·but.the waters which final1y drowned it tUJ##ii were adni tted to some parts 

earlier than to others. At first it was inund ted by fresh water, perhaps 

a series of J.akes or J.agoons near the sea coase. The longer axis of one 

of the lakes passed.westward from the vicinity of Lewistown to Bernadotte 

and Table Grove in the Vermont quadrangle and Colchester, LfuDonough County: 

lffi##I## Along this line 40 to 50 feet of clay accumulated, wnile the thick­

ness is less both to the no.rti... and south of t 1iis line. The lands were 
-t 

for a tine so close that the delicatefl branches of free ferns were floated 

out and buried in the muds without being cut to pieces by waves. An en­

closed or stagnant sea seerIB to have existed in part of webtern Illinois 

at about this time. This sea appears to have gradually i_wread until it 

invaded the area of the ·f l'esh water lakes. The sea ~first to iw..--Ve 

reached the reeion around St . David in the F...avana quadrangle, and gradually 

spread southward and westward from t11ere. The botto1 life in tliis sea vras 
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restricted to a fev1 types of mud loving brachi opods. subJ1 as Lingula and 

Orbiculoidea. After a tiLe the water of the sea cleared, first in the 

eastern _part of thefuaurangle, later spreading across to the western portion. 

The clearing o~the water _pcrmi tted the inu. igration of Lc:.t.ny ot.L1er ty~es 

of bottom living species. It was in this ,Jea that the liL1estones and sh~Jles 

of the Oak Gr ave r1ari ne member were cleposi ted. Ta• c:a:aract er o:f the s.~,:, 

&f:eaLer )en t;q;f rwe"tel."fl :Ea1.Jd.,·ri&is , bceaNoe ii.h+B 1-~~bi-,~,t;,t;I;-~ c. iFri • t e~~~ 
d[ i. ,,;l 

suooeooion of enviromttc11:ts -a-s -d-e-es tl e navana qu~ra-¥TgJ:.e. T.ne ~;pIJiQt:Ls types 

of sea bottom were suitable habitats for various assemblages of marine in­

vertebrates, so each of tl1ese tliin zones is rri.a rked by. a typical, but distinct 

fauna. These oscills.tions in the sea were reg :1. onal, ra_ther -t ian local, for 

_f.J .. ,~ . ft~. b d ·t1- t . 1 f t d t1.. ....a.- su.n ia-r success1 on o 111n e s, -...n ll yp1 ca aunas ex··.e.n s nor· ll, north-

';18S t, IM/rl. west and southwest GO to 80 mi 1es beyond the quadrangle. South and 

souhllea s t of Cuba one of the b !~.sal marine beds is a conglomerate of sn1all 
--t:;-+ 

subrounded · i ;i.mestone _pebbles li k e ~ formed during the earlier stages of 

the inundation east and west of - that district. This conglomerate, #ffJf/J.NJfff!.tfH. 

together with the absence of lower me:.:ber-s of the marine sequence in t:Ciat 

region, suge;ests either (1) that the area southeast of Cuba was the last to 

be inundn ted and that the conglomerate was a shore deposit fon ~ed uur1ng 

the overlap by the sea, or (2) that durine; one of the stages of lower sea 

level this area sto 1d h1gh enough to permit the erosion of the first llLe­

stone beds formem there. The e;eneral invasion of the reeion probably came 

from the southwest or vvest, although this cannot be deternin L~ d "i. ·1 ith cer­

tainty. The oscillation of sea level continued for some tirre, but the 

stages of clear w:-i t er stn table for the de_p osi ti on of limy mud beca11.e 

less frequent and shorter in duration, as they are represented 1n the • et,,r l .i e: 

stage by thick continuoufs layers of lime s tone,· later by thinner contin ,oue 

layers, (,.nd finally by scattc-red concretions. The ~ became less sui tect 
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for bottom living animals as it became 11ore muddy. The mud , wluch now 

forr:i.s the thick Purington shale, must have been supplied by the elevation 

of some land area in or near wastern Illinois. 40 or 50 feet of mud were 

deposited . The absenc:e of this s:1.ale from the sout11ern part of the L1uad­

rangle is interpreted as the result of eros1 on rath~r than .nonde ; osition, 

for the shale reappears in sout1t-ern Schuyler lh/r{I. County and Brown CLunty , 
-v() 

beyond the area where it ~ee,I s to be- cut out. The cycle in wh1 ch the 

"Liverpool" forr.ati on was deJosi ted wr.. s termin ted by a considerable elevat10 

of the land. 

Erosion started at once upon this exposed land surface and a system 
'-·< .... A.--• .... eAJ2-1 

of valleys was f orned. These valleys a~eF,r to have be en cut to a de)th of 

80 to 100 feet into the underlying strata . 'rhe approxirate d1 stri buti on 1 
valleys and uplands in this erosion surface is &iown in fig. 47. T~e princip 

featureIB- of this drainage are ( 1) a valley or lowland about 2 miles wid-e 

trending a,:Jae-tiA; s. 10° E. fron , the northern rDargin_ of the y_Uadr~ngle, a:-l-,,e.lrl 

one half mile east of Cuba to the bluffs of Illinois River, where the east.~-rn 

riargin of this lowland intersects the bluffs about 1/4 mile sonthea ~: t of 

the Ht. Pleasant School in sec. 29, T. 5 N., R. 4 E . (LiverJoo·l tv12 . ). The 

valley mentioned seems to unite with a larger valley, the northern narg1n 

of which is in the central part of the rtavana quadrangle, and the 

southern n1c1.rgin about 15 mi Jes south of the quadrangle. The course of 

this lo\ aand across the sout1iea Jtern part of t11e r vana quadra~_gle canaot 

be#.# determined, since£1 Carbondale str- t·, have been eroded frou. that 

area . In- a ca.n.,9i~le pa:rl of the valley area in the southern part of 

the Havana quadrangle, and~ adjacent locali~ies· in the Vermont and Beards­

town quadrangles all of the strata down to the Colchester (No. 2) coal were 

re:noved . After the cessation of erosion sands were iL_ported into the 
w\\\l~ 'w\ U·w -fn""- th.( 'Ple&1.~ , ,...view S'\14 ~~o e, 

valleys. The sands,~were derived from outside this region, because the 

strata eroded were principally shales and limestones. In s01 e parts of the 
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"channel 11 area _pebbles of impure limestone several inches 1n diameter, and 

loe;s of Le_pidodendron, Cord(· ,i ·ves, Calami tes, etc. were de 0s1 ted abundantly , 

locally formine; a basal cone;lomerate. These materials were locaLy der1ved. 

As they are much larger than t11e matrix in which they are e1bedded, they 

were probably floated by blocks of river ice, or more 11 ~ ... ely #riff floating 

trees or rafts of ve~etation, such as are now carried in the larcer rivers 

during their flood stages. The :1ore delicate branches and leaves of _plants 

·1,1ere not pre s erved in this sand durine; the earlier stages of/Jtil channel fillin6' 

Deposition o~ sand C)ntinued in the channels and 1-wland areas until they 

had been nearly or entirely filL.d and then for a short tiLe fint:! sands,· 

silts and clays were spread over the v;-hole region . T.ae \raters were now less 

r•gi tA.ted by waves and c1.trrents, and ti1e fronds of ferns were--1:n·eserved in 

the finer sediments, which perhaps collected in lakes or slackwater areus ne r 

the borders of the flood plain. Duri nc the aggradation of the valleys, local 

channels were cut fI eqttB-PtJy L to the sands al:i. eady deposited. The r.1ain lov.r­

lands app e8 r to have been en ti rely ag:;raded a ...... d f or a st.art ti L1e t.ne finer 

sands and silts were distributed over the interstream ~reas. The sediment 

became e;radually finer until siJ_tand clay replaced sand. Then an extensive 

fresh water lake e-Q.Qne to. 14a¥e- extended over a large part of the area. A 

nod.u _ar fresh -rra.ter limestone bed was forned in ~ lake. The area then 

emerged above the \Y ter table and waahl:iering led to the formation of another 

underclay . This _ _period o:e weathering was r..arked by some erosion, as~ 

channels vYere · excavated into the· Pleasantview sandstone t~ ... roubn t:C1e fr~sh Viate 

limestone- and sandy shale. The ##### area was then s- .br1erged and locally 

f·resh water marshes~ formed , .P--rmitting the accumulation of plant debris. 

This plant debris now forms the Kerton Creek coal. It rests on an underclay 

in some places, but is unconformable on #I# sandy beds of the Pleasantview 
f11.## . LE.I 

sandstone elsewhere , as 1n the Beardstovm quadrangle, and in sec. 20, T. 

✓lfsearie;ht, W. Geolorry and m1·neral reso f 
u urces o · the Beardst 

Illinois State Geol Q • own q angle . 
• ourvey, Unpub1ished manuscript . Uadr ---------------~-
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5 lT., R. 4 E. (Liverpool tv1p.) The coal bed is much thicker in certain 

_imear areas which seem to have been lowlands or valleys)into which the 

vegetation may have been washed 1than elsewhere. It is t1.lere inte1·ru_,..>ted by ... 

several clay partings. Conditions suitable for the accumulation of vegetat1o:i: 

prevailed for a shorter time in t:r e uplands anay from stre:.. m cnannels. Ti1e 

s··;amp was terminated by a brief marine inundation, during which carbon­

aceous and calcareous muds were de,Posited. Ti..e circulation of t .. 1e sea wate.r­

waa probably limited, and the· bottom was inhabited only by a fe\r mud loving 

types of marine animals, such as small goniatites, brach1opods such as 

Lingula and Orbiculoidea, and certain pelecy~ods. _arine fish were also 

present, as their spines are occ~sionally preserved in the c· lcareous con-­

cretions representing this inunc_a,tion. The sea p_robably invaded from the sou· 

for in Schuyler County and southward toward St. Louis a relatively pure 
· the Hanover li m~ot-one 

fossiliferous limeston~noccurs in this position. A few scattered nodules of 

light gray fossiliferous limestone in one outcro~ east of Cuba subgests tnat 

a fea:ther edge of this limestone may have raached the Havana region, or it 

ray at one time have covered all of the area, to be we~thered away ·oefore 
\~ 

the deposition of the overlying strata . The- marine invasion JJ# was closed 

by the deposition of a little clay, )erhaps in brackish or fresh water, and 

another period of emergence. 

There is no good evidence of erosion during the e:r1ergence after the 

deposition of t ... _e Summum formation. A slight subsidence soon ""' er r.i tted 

lakes to form in the lower parts or the region . Calcareous IJ#IMIIMIIJ.#IJ# muds 

were deposi te u .. in these lakes north of the$ Havana quadrangle, farming 
\ 

two or t-~1ree b@ds of fresh water lim-., stone. The limestone forms only 

.cattered emncretions in the clay in the navana area, either because it 

never covered all of this ree;ion, or bedause it was reduced by weat1ering 

to these condretions. The ~ater table ~as lowered again and the unde~clay 

below the· Springfield (No. 5) coal was formed. The whole region was again 

d 
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,,, 
depressed, forming an extensive swamp 1n which vegetabJ.e debris accumulated. 

This swamp #rlJ.ffi endured m.or a longer time than any previous swamp in the 

region during the· Pennsylvanian, giving rise to a thicker bed of coal. The 

s ~.-;amp condition ·was not interrupted by general emergence or submergence, for· 

there are no ..1artings in the coal. After a long time the submergence contin­

ued, finally adnritting the waters of an enclosed sea to spread across the 

area. For a time mud was mixed with plant debris fron the swam~ and the 

shells of marine mud living animals, forming the dark marine shale above the 

. Springfield coal. The circulat1ne; vmters de.::1osited much pyrite and ma.rcas1te 

in this shale, locally forming large concretions. Some logs, floating into 

the sea from a nearby land, became embedded in the sulphurous mud, wi1ere they 

are now mixeu. with the marine fossils and pyrite. After the deposition of 

the mud, it was greatly comp,"cted ~nd the fossil shells in it were flattened 

Those .9 :-.. rts of the mud which 11ad become suffi·cie~tly consolidated -be­

fore burial to f.orm the pyri tic and calcareous concretions, were not comi)actec 

the fossil shells in · them are ·uncrushed, and the layers of./t/J. shale bend arouyt 

them. ;;J;;~f, im.,;iorted into the sea r1as less .. and' le~s ~ixed with carbon­

aceou~, and so it c.aanges from black to gray llffi.###11.IJ:if 12 to 2 feet above 

the coal. Tl.1 e continued deepenine; of the sea water or the reduction by 

erosion of nearby :ands caused a clearing of the water, permitting the 

deposition of limy mud ~ vt1ich now for111s the St. D vid =..imestone, a nd the 

repladement of the mud loving bottow fauna, by clearer water types , such 

as the brachio~ods Productus semireticulatus, Cnonetes uesolobus euam~ybus, 

crinoids and large nautilids. The direction 1·rom which this §ep, i 1vade~ 1a 
V} 1. I..'.'.<). J 

can , ot be determined , but the St. To.vid limestone is !J?/lr:fl.#1J. 5 feet thick,\ 
-

near Cuba and Canton one or two feet, and near Peoria and Ga_ 1 es burg thinner ,.. 

and discontinuous. This suggests that clear water conditions prevailed 

southwest of the$ Havana quadrangle longer than :Jim it, and that the sea 

invaded from t.r1e southwest. LoTrering of sea level, or the elevation of 

nearby lands caused an increase in the mud imported into the region. 
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The ,_ea bottom became less suitable for narine bottom living forms, as fose1. 

are usually absent in the Canton shale. The water cieared once long enough 

to permit t~1e f orrna ti on of a th _ n j"imy bed or band of 11 me stone concre­

tions, and marine life reached the~~ while this bed was being deposited. t 

Soon more mud was -inported and its#- deposition continued unti 1 a bout 20 r·ee t 

had been laid down. The land was again raibed, or sea level lo\, ered, 

and erosion started aga .. iat-t, closing the cycle in w:uch the St. David form-

ation as deJosited. 

During the erosional irterval after the deposition of the Canton s ~1ale, 

valleys were cut into the underlying str ..... ta. One of these valleys north 

of Cuba extended down to tue black s~1ale inn ediately above the S.fn·1n'-Jfield 

coal. The course of this ~alley is not known. In the vicinity of Cuba it 

is aboLt a 1.i lll west of the valJey in 1Jvh1ch the Pleasantview sandstone \las 

eventually ffilling and spreading firie sand ov~r~ lands adjacent to tne 

valley. Th~s sand, viiich non forr;-s the Cuba sandstone member, is usually 

freer f~·om traces of vegetation tnan the Pleasantviev sandstone, but no 

remains of n1ftrine invertebrates were found in it,- so it is probably of 

fresh vra t e r origin. In one local ty, just east of Cuba, in •sec . 21, T. 

6 N., R. 3 1~. (Putman twp.) there# is a record of a br-i ef marine invasion 

just after tlle de_p osi ti on of sand had #IJ#i/J/1.###IJ.# ceased. In-, this sea 

limy muds·were deJosited, and t .. 1e sea ,vas favorable for bottom· living ty_pes 

such as large brachiopods, crinoids and foramenif .era (Fusuli_nella) • fter 

the deposition of these limy muds the sea bottom became more muddy and 

8 to 10 feet of clay (shale) was deposited . The direction from whieh tnis 
e,~ 

marine invasion/\is unknown, .as the record of it is found in but one localit;;, 

If this marine invasion· w:..=-,,s fallowed by er1ergence# and erosion , the Cuba 

sandstone may have been eroded from some localities ne· r Cuba at this ti.m.e. 

Such erosion might account fo:K'. the di'minished interval between the Spring-



field (No. 5) and Herrin (No. 6) coals in the vicinity of Cuba. A fresh 

water lake came into exi '"' tence shortly after th~ de)osition of the r:.iarine 

mud, in tl 1. e vicinity of Cuba, permitting the accutnulati~n of limy muds for 

a short time . The area was then elevated and weci,thering- i)roceeded for a 

long enough time to permit the forL t10 of the u nderclay of the Herrin (No. 0' 
I ) 

coal. 
. . a~ 

Then the area was derHessed, and a wides_tJread swamp covered JP-lPffoifff , 

a-3:--:1: of tlre cti:-ea. A swamp forest supplied vegetable debris for a lonb tinie, 

but the swamp condition was interrupted for s ... ~ort .periods of the by inun­

dation or lOwerJng of the water table, with the result that thin mud bands 

were int 1.. rbedded with the layers of vegetable debris, which have since 

been consolidated to form the Herrin coal. The depositi0n of this coal 

brought the Carbondale epoch to a cl se. 

McLeansboro· epoch 

The coal swamp was finall:¥ terminated by a marine inu nd,,tion in w11 ich 

##/fr carbonaceous mud was de1)osited for a short tii..e. Tne sea soon cleared, 

and limy :r~cd was deposited. _Jari e life flourished, and the bottom was 

especially favorable for fo~ameniferL, of the e;enus Fusulin_e_lla..,_, wrJ.icn· are 

very abundant in the Brereton li~estone, formed during this inundation. 

The Havana '-iuadrangle affords no record of Pennsylvanian sedimentati un Ja ter 

than the Brereton li : estone, as all later strata were re~oved by post-Penn-
(!} 

sylvanian pre-Pleistocene erosion. The cyclic alternation of emergence 

with erosion~l)subsidence with sand de .._1 ositionP{eat~r.1erinG ui_th underclay form­

ation, sv1amp conditi ~sand coal formation, and(~rin_e invasion with lime­

stone and shale deposition probably co ·tinued fam some tiPe, as the Glasford 

quadrant_;le, northea,Jt of the F..avana, contains the records of three such 

cycles later than that in which the Brereton limestone was de~osited. Thes~ 

cycles, including (1) the no. 7 coal, (2) the LLnsdale limestone, an~ (3) 

the Nol 8 coal, were proba½ly originally distributed over the ndvana region. 

The invasions of rnarin~ waters which reaci.1.ed the Glasford regi n probably 

crossed the F.avana area, if they came fr-or the southwest . 
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Pos~nnsylvanian, Pre-Pleisto.cene Interval 

This interval incJudes ·the_Permian peri d of the Paleozoic era, all of 

the :fesozoic era, and all. "of tiie_ C'.8nozoic era except the Pleistocen~ and 

H.ecent periods. $·ince the 1vithd.rawal o'f the seR in late Pennsylvanian times 

th~ Upper Mississi'ppi Valley ap)ear. to have been a land area, subjected to 

continuous erosion and intermittent uplift so that at least two recognizable 

peneplains l1ave developed. In southwestern ~isconsin and adjacent parts of 

Illinois~ Iowa·,and ~l innesota (the district known as the "driftless s,rea") , 
. ~ 

a high-level peneplain, called the Dodgeville ~Jeneplain, possi.bly re_pr esents 

Trowbridge, A. C., The erosional lu story of the driftless ·area, Pt ~ II,,-: 
Univ. or Iowa Studies in Natural Eistory, vol. 9, No. 3, p_p . · 55-127, 1922 . 

erosion to the Cretaceous J>eri o d . Follovjinc uplift, this ..9 e:ne_plain was 

lare;ely re.duced to anot~1er _pene_plain at a lower level, known as the Lancaster 
w 

peneplain, so that by the Pliocene period the region s~ood in low reljef 

vw 
Grant, U. S. and Burchard!) E. F • ., U.S . Geol. Survey Geol. Atla.s, Lan-
caster-Mineral Point folio (No . 145) , p. 10, 1907. 

with renmr nts of the Cretaceous peneplain rising above the Lener-al level. 

As the Havana q_uadrangle was e;J.aciated three ti Les, the to)ogra~Hic ci1aracter 

of these old erosion surfaces was larg el;y obscu:eed, but polished and rounded 

pe1bbles of/i. quartz anc: brovm chert, commonly found in the drift, are similar 

to the gr~vels which collected 0 11 these peneplains, and wer~ probaoly derived 

fror1 them. 

During the early p·_rt of the Cenozoic era the ~·-ississi .t) .t?i River had a 

different course fro 1 that of the 1Jresent time, as it. turned eaotward a few 

miles south of Clinton, Io1·a , and with the preglaciaJ Rock River entered the 
1a<r,..,.. 11 

valley of Illinois'River, near the "big bend" at Hennepin. It~ alonu 

or near the _present Illinois River valley to its n:outh. This old course 

of the Eississi_ppi is indicated (1) by t.ri..e low altitude of its rock floor 



near Princeton, (2) by tl.1.e extraordinary width· of the middl1... and L.n,er 

Illinois River valleys, and (3) by the position of the present dra1nae;e 

divide between~ Illinois and·J. ... ississip_pi rlivers 111 we:::,te1·n Illinois, 

whic.h is rrruch closer to the :.fissisfiip)i than the Illinois. T~ e Y.estern part 

of this He glacial Ili ssi ssi.PIJi valley c~:osses the havana quaL .. rangle 1n the 

southeastern quarter and extends beyond the borders of t~e quadran le so 

far that in central Ji°ason County this lm.-aand has a uidth of 18 iles 

(Fig. 123). This valley was also occupied by ..... ississi J _pi ... Uver durine the 

early Pleistocene, perhaps until the Illino1an glacial invaruion. 

A rarked elevation of the land relative to se ~ level occvrred at the 

close of the Pliocene ~eriod . As a result strea: s were rejuvenated, and 

cut valle~s into the Pliocene peneplain as much as 50 feet 1 ;er than 

the present ro,in valleys. The Havana y_uadrang le was d1·ained at this t1ue, 

by a larBe river which closely parallelied the yre ~ent valley of Spoon 

River, but was more extensive than the present river, and by otJ.1er streams 

flowing directly into the ancestriili Lliss1ssip~1. 
Ce . 

Pleistocene period 

At tt-1:e beginning of the Pleistocene _period the temperature wa;;, 1 -: vv:ered 

and cliwatic conditions favored the accumu1ation of centinental 0 laciers . 

During the P 1 e i st o c en e the 1 Ii s s i s s i pp i Wl,-lle_~ affected by five e lac i a 1 ----i:tTv;asi ons, which were se.i:)ar .tecl from each otHer by long perl7Ya:-s-of-mHd-

t-orld-wide cli: .a tic changes at the close of the Pliocene .t)eri od c :..~used 

snow and ice to accumul te over 1are;e.areas in the northern LleLis)here. 

These accumulations bec:;an as continental ice ca,Js in the higher latitudes· 

but eventually increased in size and thickness and moved outw Ed in all 

directions fron the centers of# accumulation. The continental glacierb 

which affected North Ar,..eri ca are known to have spread from three )ri nci~al 

centers: (1) tn.e Labradorean center, in the highlands of eatitern Q.1'ebec 

and Labrador; (2) the-Keewatin center, west and southwe,.t of Hudson Bay; 
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J13 
and (3) the Cordi1lera.n center, in the CanRdian Rocky Mountains (Fig. ~L 
The northern .llllississippi Valley was i nvaded five times by glaciers advancing 

from either or both the Keewatin . and Labradorean centers, each invasion 

being followed by an epoch of rci1der cli1._a,te during which the ice sueets 
1 . 

] elted away. (See table; p. ~U.m)~ 
Nebras:l::an e;J;at: · e:-1 e_p och 

The first known glacial invasion of the Havana. E¼rea occurred during the 

Nebraskan~, the first ~nown glacial epoch of the·P~eistocene. 

The recqrd of this invasion in t-11e havana area is so lirnited that #¥1._inJ it 

throws little light on the direction of glacial invasion, original distri­

bution and thickness of the drift, and other problems. Nebraskan glacial 
. t:11 
deposits have been discovered near ,1nchest0r and the pre-Illinoian drift 

w ').. 
Bell, A.H. and Leighton, M. M. Nebraskan, Kansan, and Illinoian tills 

near Wi.nchester, Illinois. Bull. Geo 1. Soc. Aner. vol. 40, pp. 481-490, 
1929. 

&E' §OOflmA§tern Illinois has teritatively~een assigne#d to the Nebraskan w . 
glacial invasion with the suggestion that the Nebraskan glacier came 

1.foClintock, P. Unpublished paper presented before Illinois State Academy 
of Science at Bloomington, May, 1928. 

from the Labrador center of laciatio ll . As the :Nebraskan 6 lacier advanced 

over the area of Pliocene peneplanationJit removed much of the quartz 

and chert gravel from the surface of this peneplain, incorp~ratine them in 

its deposits. 

Aftonian in;teraJaeial epoch. 

The first interglacial epoch, the Aftonian, is recorded in the havana 

quadrangle in (1) the oxidation and leaching of tne surface of the Nebraskan 

drift, (2) the deposition of loess, probably during the later Aftonian, (3) 

the f orma ti on of humus soi 1, and ( 4) t}?.e growth of veeeta ti on, to be 1Jre ber-vt 

in the &.ns:: n drift. The restricted· di stri buti on of the :Nebraskan glacial 
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drift in the region seems to i·ndicate that it was completely eroded from 

much of the are.:-.. during the Aftonian. 

Kansan _·la ial., epoch 

The Kftonian epoch was closed by a return to cold climate and the 

formation of glaciers. A gl ,cier originating in ti1e Keewatin center spread 

southward tnrough centra1 llinnesotci and north-central Iowa into .1. • ssouri 

as far as the present yalley of ~issouri R1ver, and expanded radially east­

ward into Illinois. The distance which it extend.eel 1nto Illinois :-uas not 

been determined, but it has been reported in Roc~Isla{, ,.[ercer, Warren, 

McDonough, Knox, Fulton, Peoria, La Salle, Schuyler and l'lorgan Uounties, so 

it appears that most of Illinois west of Illinois River and the preglacial 

Mississippi were covered during this glacial invation. The glacier in­

corporated fragments of soil, loess, weathered till and wood from tne Af­

tonian and :Jebraskan deposits below in its load. Tt crossed an extensive 

area .of outcrop of the Mississippian limestones in western Illinois and 

Iowa, and fragments :6f these limestones are common in its deposits. 

The deposits :/11/rJJ.UIJ. left by the g1acier forr1 a heterogeneous mixture of clay, 

sand, gravel, and boulders . The clay, which consists not only of the older 

soil but also of mate"tial der_.ved by the pulveriaation of most of the soft 

rocks and some harder rocks, serves as a matrix in Vvhich larger fragments 

of the harder rocks, both of distant and of 1 1cal origin are sea ttered. 

The Kansan epoch was terminated by 1 ilder climatic conditions during which 

the ice melted am~, and with which the Yarmouth epoch was intvoduced . 

Yarmouth epoch 

The Yarmouth i;Rt6!Pgh,eial i1r=t;~l, which was probably the longe&t of 

all the interglapial epochs, was narked through most of its time by a mild 

and humid climate in Illinois. While the Kansan glacier v;as wasting id#/ 

away graiDels were deposited in streaLs near the margins of the ice sheet. 

Some such deposits are sti 11 preserved in the F...avana qual rangle, but 1.,11e 
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direction of flow of the streams in which the deposits were made 1s·not clear. 

These gravels cannot be distinguished in all places from gravels deposited 

in stream beds later in the Yarr1ovth epoch, as the latter rest on Kansan 

drift in soMe exposures and on the bed rock (Pennsylvanian) in others. If 

the Kansan drift sheet f or11erly covered all of the,t c1uadrangle, as seeit!s 

probable, Yar:rnouth gravels vlc..ich rest on the bed rock were _probaoly forned 

sufficiently late in Yarrrouth time to permit the F..ansan drift to have been 

eroded froF' such areas. The surface of the Y~nsan drift was c.i.eeply weathered 

during the earlier patt of tlxe Yarmouth epoch, and a well developed profile 

of weathering was formed on it, includirig a gumbotil in level areas with 

poor subsurface dr2,i iage. Fresh -;ater silts were deposited in streaLs 

during the ear _y Yarniouth, and _per11aps in other parts of t.ne district in 

the later Yarmouth also. Some of the gravels deposited as outwash from the 

Kc=rnsan glacier, or in streams during the early or middle part of the Iarr10uth 

epoch were completely leached of their calcium carbLnate content, OJU d1 zed 

to a deep brown color, and locally cemented with d1ssolved matfil•ial carried 

down fror1 above d ring the later Yarmouth. Some of the frt:sh nater silts or 

loess deposits were also coITpletely leached before they were buried under 

Illinoisl glacial deposits. The cli1.ate became cooler during the later 

Yarmouth, and a dark gray or black humus soi 1 w: .s for.med in areas w1 th poor 

drainage. This soil ·may_ have formed during t11e tine when the Ill1no1an t_;laciE 

was accumuJ..a tine in the I.a brad or center. T11e la teBt Yarliout .L.t event seems 

to have been the deposition of a widespread Lantle of loess over the surface. 

The loess may have been silt blown fro:r1 the river valleys, when the temperatu: 

there had oeco:me tro low to cover the surface w1th vegetation, or it may 

have been 1aterial carried in streamb from the advancing Illinoian ~lacier 

and redistributed by winds during the dry or cold seasolS3s. Tne te1n_perature 

at the time of loess deposi t1 t , n was 1nobably cool, as it is calcareous, and 

the land surf~ce during the later Ya#rrnouth was probably deficient 1n cal-
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careous Material . The cl mate ~as not so cold but that air breathing 

gastropods inhabited the surface aburldantly . After t r1e deposition of the 

loess the clirnate beca1-:ie progressively cooler, so the svrface of tl1e loess 

was not appreciably weat.uered before it' was buried by drift of the Illino1an 

glacier. In a few poorly drained surfaces a bl,· .. ck calcareous soil formed 

on top of the loess, although in other ~ - ·,ces t.ne fornat1nn of black" soil 

preceded the last loess deposition. 

Iilil1noian epoch 

The long Yarmouth epoch was terminated by the recurrence. of glacial 

conditions which in'augurated the Illinoian epoch. A glacier originiating 1n 

the Labradorean center spreadi southwest~ across ~uebec, southern ~ntario 

and r.::ichie;an, and expanded radially into Illinois and Indiana. T.He basins 

of t i.e Great Lakes were probably not as comp] etel}orr>ied as th<cy are now , 

and t i1ey may not :have l1ad an im1Jortant inf 1 ence on the Sliape of the ice 

front. The glacier, advancing into Ill1no1s, spread more rapidly do , n the 

broad valley of ~ I1i ssissippi (present IllL_oi s) r1 ver than elsev.1.Lere. 

It was probably c t this ti nie that t:he ... .li ssi ssippi R1 ver \1a. s forced &VKa.¥ 

froir its old channel through Illin~is, and for a time it flowe d. throueh 

Iowa around t11e marg1r_ of t1.1.e Illinoian glacier. ]?ig. 120 s110ws the area 

affected by Illinoia.n glaciation, and t e· position of tne l~avana 4uadranble. 

~ -e sand and gravel washed out in front of the advancing Illinoian glacier 

which were subsequently buried by the glacier itself are preEerved in a 

few places._, The direction fror-1 #tJ.H which the glacier advanced is indicPt ~·d 

by glacial striae at one place as rr. 60° E. This direction is nearly paralle 

with the bluffs of Illinois River. It is also parallel with a number of 
\)1 ~ 

strearri valleys, as shown in fig. ~, and most of these -walleys are be-

lieved to be post-Illinoi-an in age • .Several bu.ried valleys, which run at 

various angles to this, especially frorrl northwest to southeast, seem to have 

been im~ortant drainage lines of Yarnouth tiLe, abandoned because t~iey were 



S col a: 

Fi g . 1- l ~ p of Il l i n oi s showi ng area covered by the con ti nenta l g laci e r 
duri ng the Illi n oi an lac1a l i nvas ion ( diag ona l s adin) i n rela io11 to the 
·avana qua dr ang le . l 
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filled with Illinoiai glacial drift. 

No relief features such as morainic ridges, eskers, kames or drumlins 

have been recognized in the Havana quadrangle, so the whole a r ea ap.i)ears to 

belong to the ground moraine of the Illinoian glacier. The glacier covered 

toe area f·or#, a time, depositing _i}acare,l drift, then retreated, expcsing 

all or parts of the area, and later readvanced aePees t .~ e a¥ea, depositing 

more ~laaaaJ_ drift. During the brief time of erergence ovtwas11 gravels were 

deposited near Spoon River in the west cent1·al part of t11e qt4.adran6le, and 

fine laminated silts were probably deposited in undrained depressions or 

temporary lakes. Tp.e period of expo ,.ure wct.s not l0ng enoug11~to allcw the 

weather1ne; of these \11 ater deposits•@ the clir'ate was too col~ 

Vi-&ct M W l!l. _g tG take :t1 1ei~ The extent of cleglac1 &,t1on dur1n. this interval Li: 

not been determined. nen the glacier finally dithdrew from this arEaJ outwasl. 

C.Jravels - el'e deposited in t 11e valley of Big Sis Jer Creek, and were foll wed 

by larriinated silts and sands VJ_ .ich y;ere probably depos ted in a temporary 

lake. The number of alternations o/ sand and silt indic r" .tes t1at glacial. 

drainage reac~ ed this terr)orary Jake for at least 234 years. 

f#J,ffifili#JlMI 
T e recurre,nce of a nilder clim:: te caused the Ill1no1an t;lacier to t .elt · 

Sanga1 on 
aili!:Jt:r slowly, and brought in the fl#.##JJ###. interglacial ep uch. 

Sanc a· _on epoch 

1:'he Sangamon epoch .1as shorter tl1an the Yarmouth ~1, oecause the 

Illinoian ti 11 was not we. tnered as deeply during t1.1. e c-pocn as Wc..t,S t:C-1e 1(ansan 
(I) 

till durinc the Yarr·.outh ~- As in the Yarmouth epoch, vegetc tion flourisi 
(V ~) 

a rich dark soi 1 w, s forz11ed everyw.nere, gumboti 1 was develo~ed on surfaces 
. ['-!,) 

of low relief where the subsurface drainage G-ft.PQ i ti onw w«.tOi poor, a reddish 

or rusty colored zone in the upJer pa rt of the drift was produced nearer the 

valleys of the larger streans where t h e subsurface drainage co~dj+io~s ~ 
~ 

better, and stream erosion proe;ressed. During the middle R.,ns:;amgp or ~ 

early p r rt of the later S 
an a ~~~~ea oJ 

u i .on there µ,.c.. .. .,. 

w2,s a cl i rr-nti· c ,. _v,, (',{lA:<\ '1.P. 
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,increasine; cold or decreased humidity or both. At this time silt was 

blown from the broad valley of Illinois River over the adjacent uplands. 

On the west side of the valley, in thefa,varia quaclrangle, the silt is 

several feet thick within a mi le or two of the bluffs, but decrease-s 

rapidly to the northwest ~f the blu£;:i'.o, so t~nat at a distance of 8 or 9 

miles it cannot be easily distinguished from the weathered till oelow •. 

In the northwestern l)art of the quadrangle where t11e accumulation of loess 
~ 

w s le so ----Fa.i5id. it was mixed with decayine; vegeta.ti on to form a dark gray to 

black soil. Calcareous silts seeM to l~ave been deposited in the valley of 

Spoon River d ,1. ri ·1g tI1e later Sangamon. TJ:.. ese may have been vr ter laid silts: 

or Wind deJosited silts which settled on the wet flood plain of this river. 

During the latest Sangamon ;1 the clirriate%r1-er or moister, or bot11, so t11a t 

t J1e loess deposits formed a little earlier, were weat1 ... ered. This loess 

w ,.s entire1~: leR..c:iled where it w,... s less than four feet tin ck, but tne lower 

part of it was not leac:-(ted in a few exposures ne·-~r the bluffs of Illino1 s 

·River. 

Iowan epoch 

The Sangamon interglacial epoch was .. erminated by a recureence of con­

ditions.favorable for the accumuln.tion of glaciers during the Iowan -Lhpoch. 

A g lacier from the Keewatin center pushed southward through central .. fin­
~ 

nesota into northern and central Iowa, where its terminal position 4-5 near w 
Io m City, ~, and a glacier from the Labr dor c~nter is be.ueved to 

✓ d-,.L/.: 
Alden, W. D. and Leighton, I.~. ll . The ~m.an· Drift, .A. review of the 

evidences of the IoYran stc.1,ge of g}la-.;iation. Iowa Geel. Survey, vol. 
26, p. 122, 1915. 

have extended westwa~d in t11e valley of Green R1 ver in nortl1 central lllin.oi 
w 

beyond the 'Ji sconsin drift marg in into Lee and wJ. _1 teside Counties. 

✓ l.~ 
Knappen, R. s. Geology and mineral resources of the D1xon quadrangle , 
Illinois State Geol. Survey, Bull. 49, pp . 70~73, # 96, 1926. 
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The cli1·_ate in the Havana qnadra 1gle was probably so cold that e:i:osi on was 

meterially r2tardecl, but the only changes which may have occurred in the 

area during the Iowan epoch :=:. re a slight amount of erosion and we .. thering. 

The epoch was probably shorter than either tl .. e Xansan or tue Illinoian ipoeh, 

as the IoYlcm· drift is t11inner and cov-ers a smaller area t _ an ei tuer of ,.,ne 

others. At the close of the Ioran epdch Gfhe main// strear~1s uere lo, rnr in 
\2--) 

altitude than tl,q ;r& at }resent, the longer tributaries were present, 

b t t d 1 t h d -+- h=7- ~ ~t- d . . .t u no as _ eep y en reno e a 9 ~ now ~, .. :ie ra1 nage sys em 'was 
(_J.f) 

simpler, ,. nd..,.,the interstrea111 divid_es were more extensive than at· ..r)resent. 

Peorian epoch 

Another epoch of milder climate, the Peorian, te: r1i na ted the Iowan 

glacial e_:_)och. \Vhen the IoHan glacier began to w::1,ste au::.y t1·le clin1:. te 

became 12ore arid and #1# from the newlJ exposed drift plains and tue broad 

valleys of rivers li~e the Illinois and lississippi vast quantities of silt 

were blown to tlle adjacent uplands by wind~. This loess-forming condition 

was similar to those prevailing when the loess of the late Aftonian, late 
and 

~:armouth, ~late Sangamon were e_Josited, but it persisted for a 101 .. ger tL .... e, 

or the clim.B-te w·,s more arid, so that a thick r and more wideo1.JI·ead de~osi t 

of loess i-ras formed· than during any of the other lo•csG forr.1in~ :~ The 

deposition of the loess· began during the late Im;an .while tne glacier -1as 

melting s;;way-and continued through the earlier part of the Peorian e~och. 

All parts of the Havana quadrangle were probably buried under loess at this 

time, but east of Illinois River and in the larger flood plains it h· s been 

either eroded or buried beneath more recent deposits. Tue Havana quadrane;le 

is at·1east 100 mi _es from the nearest Iowan drift plain, so most of the 

si 1 t here vras derived fro u the f 100 1... plain of Illinois RJ ver. Tne loess is 

thicker, and slightly coarser texture near the flood plain than several 

Kiles away from it. Du.ring the later Peorian the weatherL4t,; of tne loess 

ber;an. Tl1e amouht of weathering accomplished during the Peorian in the 
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in the Havana quadrangle cannot be ascertained, because the weatner-ing was 

renewed during post-\fisconsin t1~e. T~e extent of late Peorian weath~ring 

of the loess in northern Illinois has re~ently been revealed in an ex)osure 

along east Bureau Greek 1n Bureau County, where the Peorian loess has a 
~ 

weathered zone and is overlain by early Wisconsin drift. 

✓1¥ 
Leight on, M. A . Personal c orm:uni c2. ti on. 

Wisconsin epoch 

The brief Peorian epoxh was terminated by a recurrence of glacial con­

ditions, so that gre ~,t ice-sheets once more formed in ti1e tnree centers of 

accumulation. During this epoch Illi 1ois was invaded only by a Lab:r-adorean 

glacier which extended southwestv1ard until it had covered 1-ost of northaaster 

Illinois, reaching within 25 Diles of the ~..avana quadrangle near Peoria. 

Fig.~ shows the relation of the Havana quadranglL to ID.his glacial invasion 

The elacier formed a series of prominent morainic rid£es, of wnich the 

Shelb~ville and Bloomington were nee,rest to the Havana quadrangle. Part of 

the old _lississippi-Illinois River valley was obliterated east of Peoria and 

Pekin by morainic deposits of this glacial invasion. ~ Illinois River 

received a great flood of water from the r11elting glacier during the S11elby­

ville and Bloomington stages, and vast quantities of gravel and sand were 

di. tributed in'the valley outside of the margin of the Wisconsin glacier. 

~ Illinois river proba'!)ly flowed lJ.#.#1/ri in a channel along the eastern side 

mf the old Illinois-Mississi~pi valley when the ice front of t11e Wisconsin 

glacier stood near Peoria, rather than along the western -side of the valley, 

where it now flows. The greaih deposit of gravel and sand outwash which was 

in~ Illinois River valley in front of the Bloomington.moraine 

at Peoria formed a dal'!. vr~ in the glacial waters in a great temporary 

L-.ke which persisted until the ice front had receded to :Karseilles, over 

100 miles up~ Illinois River. The level of the barrier which formed 



Sc.al• : 

•..,,~,o ==i,,'o ~ •o==':l~ c:::====:ic:=='••"{•lu 

Fi g . 3 . 1~p of I llinois showi ng a rea cover ed by t h e cont i ental glacier 
duri ng the . isco nsi gl a ci a l inv sion (diagonal shadi ng ) in r ela t ion to the 
I vana qua drangle. The oute r boundE~ ries of t11e pri nciJa l morainic systems 
are shown . jff( see explanat i on above), and the drai nc~ge li nes darrying waters 
fr o.n the Vis cons i n glacier to the Havana uadrangle t hr ough the valle s of 

poon a nd Illi noi s rivers are shown .( dot t ed shading ). 
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this lake at Peoria is about 600 feet above sea level, #j 164 feet above 

the present level of Ill1nois R_ver at Peoria. This lake .J.J.as been recently 

named Lake Illinois~ Duri ,g ~ existence W: tbis J;;il,;e . comparatively little 

{ ijl Leight on, iJ!. M. Unpu bl i shed paper presented before National Academy of 
Sciences, at Urbana, October, 1928. 

Waf~R FLWe~ in ~Illinois River valley below the lake, and sand and silt · 

may have been blown about extensiveJy by winds from tlie broad valley. Sand 

dune ridges are common along the eastern nargin of tile old Illinois valley ani 

dune sand extends to some distance beyond the bluffs on that side wf the: -ttm 
The slack water deposits uhich were formed in the havana quadrangle during 

the ti r-1e of :Eloodi ne; of the Illinois Valley with out wash are c ollimonly 

mantled with a shc1et of loess, which was probably formed during the existence 

of Lake Illinois. The prevailing westermy winds would cause tne coarser 

sands to be carried principally toward the eastern margin of. the valley. 

After Lake Illinois had reached a leneth of over 100 miles a breach occurred 

in its dam, probably near the western side et: ±o9 ;;alley, and torrents of 

water from th.a lake swept down the valley. The main flow seems to have been 

along the western side of the valley, but other parallel c~an~els ~ 

tSQ.. v:c,1-±cy "-'--'-'--- One of these channels may have been 

that which enters ~Ill1no1s River in uiver Creek in the Havana quadrangle 

During this torrential flow much of the gravel and sand which had formed the 

dam at Peoria was swept away and distributed c_ownstream along the flood 

channels, ~ter the lake ,tad beco~e _practically drainedJ'he smaller channels 
---,-- L -

were abandoned•as the6f had not been eroded to as low an altitude as the 

main channel, /ft.## v~i cb :u\CiH: bji Llils t1J1e Bi bt:1:B:~00: erlMig the westcrl'! lf&Pgin 
channel 

M-,.the valley. The old -/t,;Ft//NI# along the eastern side of the valley was ,t1rob-
rve-w-

ably abandoned by this ti~, as its altitude is about 500 feet, wh1le the 

lower terrace at Havana, which probably represents the valley floor at this 

time is about 465 feet. The subsiding of the waters was followed oy the 
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renewal of wind distribution of sand and silt from the various channels 

which had served as drain~ge #fill## lines for lake Illinmis. The dune belt 

one to three miles east of Havana, and the linear belts of dunes extending 

several miles east of there were probably formed shortly :fter the drainage of 

Lake Illinois. 

After the ice front of the \fisconsin glacier had receded up#~# Illinois 

River as far as ~Jarsei 11.es' another ilarge maraine was bui 1 t across the valley, 

the Marseilles moraine. This constricted.the outlet for the glacial waters 

for a time, and later a torrential·flow of glacial waters from the Saginaw 

Bay, Lake Erie and Lake :J:ichigan lobes ef 1;ae g3:asier _passed through the 
~ 

Kankakee River valley. This flow has been named the Kankakee torrent. T1is 

• ✓ Ekblaw, G. E. and Athy, L. F. Glacial Kankakee forrent in northeastern 
Illinois. Bull. Geol. Soc. Amer. vol. 36, pp. 417~428, 1925. 

✓ Athy, L. F. Geology and Mineral resources of the Herscher quadrangle. 
Illinois State Geol. Survey, Bull. 55, pp. 89-94, 1926. 

flood entered~ Illinois Ri-rer and continued down it. Its effect u_pon 

the river in the Havana quadrangle has not been determined, but 1t was ~rob­

~bly confined to the approximate limits of the present valley and may nave 

degraded the valley 10 or 15 feet, to an altitude of 450 to 460 feet. Tne 

terrace remnant in secs. 15 and 22, T. 4 N., R. 3 E. (Isabel twp.), with an 

elevation of about 458 15### feet above the present level 

of the flood plai0may be of t i.1is age. After the decline of this flood r.:iore 

sand may have been pi led up by wind along the m- ... rgi ns of the valley, and 

the dunes in the city of Havana, whieh: a:Ie on the lower terrace east of the 

river, may be of this ?.ge. 

~ late7 -1,,;i,me Illinois had become entirely freed from its cover of 

glacial ice, but the northern part of the basin of Lake ~ii chigan was still 

occupied, so that the glacial waters were ponded, forming glacial Lake· 

Chicago. This lake drained southwest through#¥# Chicago River and the val ~, 
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now followed by the Chicago Sanitary Canal into#-;;..# Desplaines River 

and the Illinois. This flow of water was probably rather clear, as the 

glacial sediment had been deposited in tne basin of Lake t..!11icago. T11ere­

fore the river which served as an outlet of lake Chi . .;ago eroded the valley 

quite vigorously. In the 1-iarana regi n the volume of water was probably 

adequate to completely fill the present flood plain of Illinois River and 

to cut away remnants of older and L.igher terraceSwhich Lay have projected 

~ into the valley. The steepness of the b.luff, the absence of terraces 

at its base in many places, and the partial nemoval of the mantle of Peorian 

loess in some places suggests that the face of the blu:t"f wa.s actively eroded 

b:., the waters ~ se, e 12Jac&e-. ·,Nhere the valley 11as greater w1dth, as near 

Enion, in the southern part of theffi1i quadrangle, the velocity of flow wc. .. s 

diminished, and the terrace remnants protected by projectinu bluffs upstream 

escaped this erosion. The valley was probably degraded at tnis 

rock floor, which is abouf5 feet below the present ffilood plain, 

in altitude. Lake Chic· c o had several levels, v111:i eh ·.r+e±-e caused 

t1me to the 
~ 

or 1\405 ~ 
by barriers 

in the outlet river, but the distance of the Havana quadrangle fro11 the lake 

Chicago outlet is too great to distinguish the resumts of changes in size 

of this lake. For a time the Illinois-Chicago Outlet River#l#i CQrried the 

drainage of most of the present lakes ili.chigan, Huron and .d!rie, but tne con­

tinued slow recession of the I.abrader ice sheet finally exposed i..t, 101...,er 

outlet to the east, and t:ne di'arnction of drainage of Lake Chicago \las 

reversed. After ~ Illinois River ceased to serve as an outlet for 

Lake Chicago, the influence of the Wisconsin glacier upon the Havana region 

W8.s at an end. 
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Post-glacial tirre. 

The Succession of gh cial torrents which had occt\pied irlttr Illinois 

River valley had reduced its channel to an extre~€ly low gradient, and 

the small river \;hich occupied this channel after the Lake Chicago 

stage did not possess the power to further degrade its bed. Its 

tributaries \;ere cutting through loess and 0 lacial drift, both of which are 

easily eroded, and it received a greater load than it could dispose 

of, so it has become an aggrading, rather than a degrading stream. 

The alluvial fill of the present flood plain has been formed since the 

beginning of the present Illinois River. The aggradation is greater 

nerr the channel than in other parts of the valley, and from time to time 
a 

the stream has shifted its channel iuring flood stage# to a new channel 

essentially parallel tc the old one, leaving the old channel as a flood 

plain lake, like uiver Lake and Ma.tanzas Laka and the recently drained 

Thompson lake, northwest of Havana. The river did not inherit a meandering 

·course from its predecessor, the Cnicago Outlet River, and its low gradient 

has prevented its developing an extensive meander syste,m by scouring its 

banks. Its position in the valley is determined to a considerable extent 
\ 

by the points of discharge of tributary streams w~1ic~ br1ng~[ediment into 

its valley. As most of the stream erosion in the Havana quadrangle 

takes place on the weat side of the valley, the river.follows the opposite, 

or east bank through most of the area, but it flows near the middle of the 

valley at the mouth of ~uiver Creek, which contributes more sedinent than 

any other tributary on the east side of the valley. 

The tributary streams in the Havana (lua.drangle have degraded their 

valleys ·ioward the various levels reached by ~ Illinois River, but the 

smaller streams have lagged somewh&t behind in their cutting, and some 
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of them seem to be flowing at about the same level ~d ~ during the 

Wisconsin glacial epoch. The abandoned ~lood plains of the 1 rger streaus 

are still preserved as terraces along their valley margins. B number of 

streams show two distinct terrace levels, which suggests that they ad­

justed their v lleys along with the Illinois at the ti· -e~ of the Lake Illi­

nois torrent and tas ~i:me of the Chicago Outlet River. Speon River has 

become an aggr:ding stream in its course across the F..avana qu .drangle, 

and has a postglacial valley fill nearly as thick as th~t of te Illi­

nois River. 

Erosion of the upland areas of the quadrangle has continued in post­

glacial time, and the region has advanced to late youth· 1n the erosion 
some of 

cycle. A renewal of erosion in~the smaller streams has been caused by 
and cultivation 

the deforestation of their slopes. This has resulted in the abandonment 

of narrow flood plains in soLe places, in the active dissection of 

formerly smooth slopes, and in the increased amount of load carried by 

these smaller streams to the rivers into which they drain, forming alluvial 

fans. 

The transfer of sand by the wind and its accumulation in dunes 

continues on the terrace area ea.st of Havana wherever the protecting cover 

of soil and vegetation has been broken, as by cultivation of the land~ 

~t'G1e greater part of the dune area is stabiliged by vegetation.~ 

'"lrost of the dune ridges were formed during the low Jater periods following 
floods 

the various #####1/c#s#which occurred in the valley during the later ,visconsin 
-0 

deposits 
The weathering of the loess##N ###II which was started in the later 

Peorian, and interrupted during the Visconsin glacial invasion, has been 

continued since the withdrawal of the \7i sconsin 6laci er, and the surf~ .. ce 

of the loess is ~eathered to a depth of 6 to 10 feet over all of the area 

where erosion has not been rrore rapid than weathering. T~ e sandy de.J osi ts 



of ~isconsin age have also been leached and o~idized since the beginning 

of recent time. 

Human occupation of he Havana quadrangle and its effects. 

The Illinois Valley has been occupied by man since long before the 

ci,ppearance of European man in America.. The aboriginal races of Jrtna.. 

left a splendid record of their activities in tn.e series of mounds "\ thich 

line the valley of the Illinois on both sides . The actual ti1e of the 

first appearance of r'lan in ~this region cannot be definitely ascertl.,,ined, 

but it was probably after the recession of the \/isconsin glacier from 

Illinois, and long enough after this to permit the outwash deposits and 

dune sands formed during the later Wisconsin to be werthered to a depth 

of several f'eet. 

The aboriginal races ~n wno inhabited this valley carried on 

extensive trade with tribes mn other parts of the country, This is 

revealed by the pre f ence of marine mollusk shel}s of gulf coast species 

:i,,~ r;0E~e a:r-vndaDCfi- in some of the burial mounds and large flattened cjjpped 

pieces of flint, which are foreign to this part of the valley. The local 

Pottsville s ?ndstones probably served some purpose for the mound build~rs, 

as numerous fragments of such sandstones as are comrr:on o·n the south side 

of Spoon River between Duncan Mills and the Mound Chapel are present in 
. 

sor-1e of t'.he mounds on the east side of the river in Chautau ua·Park, north 

of Havana. ~ IlliHois River was probably the prL cipal route of travel, 

as indicated ·by the distribution of the r.iound builders' settlements along 

both sides of the valley. 

( D¼-s-c·u s s i on of ear 1hy -Frencn-=t ra ve'1.-C1rro't:i-gh- ~~l-1.e.~.J 
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Since the settlement of this part of Illinois early in the 

nineteenth· century, w~ny changes have been wrought by man. The 

flood plain of the river has been protected from floodsj by a system 

of artificial levees; some of the flood plain lakes have been drained, 

• and the land forrierly occupied by them converted into farm landJ the 
htt$ 

cltearing of lands on the sandy t.errace areas near Havana he:ff started 

anew the formati~n of dunes and· blow outs in that region; the deforestation 

of slopes has caused a renewal of erosion in the loesE and till areas 

west of "tire Ill '. nois River valley; the underground mini::g of coal has 

been followed by the caving i~of the surfa ce above the coal bed, ob-
• 

structing natural drainage lines ,11 in some districts; and the recent 

mining of coal by stripping has 1##1 resulted in the accumulation of 

great debris piles over several square miles near Cuba. 
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inera.l resources 

The mineral resources of the .o.avana y_Uadran le_ which have been 
.w~, c..h 

develo_ped, or '\may be of value nt so1 e future tine, are coal, sand and 

ern.vel, clay and shale, li 'estorie, and natural gas. Several wells have 
oil 

been drilled i!'l search of ;>etroleum, but n~!i=e has yet been discovered. 

The Tr1 ter resources and the s011 t re of great ir ) ortance, for it is u.,_Jon 

these ne Q&are-es that the prosperity of the ~istrict princi al=y depends. 

Coal. 

:ine coal beds are more or less persistent in the sectio, of Penn­

s-ylvanin.n strata expo_..ed in the J:-f...avana y_Ua,cira ngle (fig. 16). One or i· ore 

beds o1der than the olde _ t exposed may underlie soLe 1)art_s of tne c1uaclran ·le. 

Several of the beds are of no value, as they are too thin to be worked. 

Other beds are thick enough to be .,orked in part of the area, but they 

are too variable in thickness or too discontinuous to be pf present vale. 
' (.r, {Yt.itcu,A,~ 

The coal beds of greatest ~e are the Rock tsland (No. 1), the Colchester 

(No. 2), the Springfield (No. 5) and the Herrin (No. 6). Workable .coal 

beds are aistributed in practically all of the quadranele west of Illinois 

River valley, and so1ne parts of the va_lley are probably underlain by 

coal beds .. 

Coal beds below the Rock Island (No. 1) coal. 

A coal bed belonging to the Pope Creek formation is e . ..,Josed at several 

places alone Tater 81 e.eh and Otter Creeks, This coal attains a :m.axiaum 

t 1,n • k · fl f 2 t 2 1 f t It 1· s sepa.rated frou the )ock Islana.-~1c ~ness m exposures o o 2 ee. _ 

coal above by less than 5 feet of dlay and sandstone. Several coal test 

~orinG,s in the nor:thern half of the quadran ~~ le penetrc te strata 30 to 50 13eet 

below the Rpck Island coal. In so. e of ~hese one or two coal beds are 
for such coals 

re_rnrted. The greatest thi c 1 -ne ss reported in these. dri l li n ·s is 2 feet 

2 inches, a short .distance e"',st of Cuba. .1..11e coal bed 11hich possesses this 

thickness is probably 20 to 25 feet belou tie horizon of the ~oc~- Island 
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coal. It may be t..t e correlative of the coal '_entione ~ along ~ater Creek. 

It does not a)_Jear to be sufficit:ntlJ widespread to rerit. tebting. 

Rock Island {1~. 1) coal . 

The Ro.c1< Island coal is knovm to occur at n1Any loc8 li ti es in ~.e ... te1·n 

Illinois, ,idely separ.ted from each other. In certain localitie~ it is 

so thick that it has been r-ined for rE.ny years, a.nd is of much i- ~.rnrtance. 

Bet,1een such areas ##J.f11f1,r'l,W 11itJ 11 ·ritN#J.if fhe coal is found to be notably dis-
to 

continuous, variable in thickness, c1,no· cont~in#-#J.j suc1J. a thickness of bedded 

i purities as to render it ""racti cally vrnrthless. Recent stra t1gra JLi c -vrork 

has shown that a re.lc,tively ·thin bed of coal, , iithout the ·ovc;rlying rr.arine 

strata usually associated Fith the Hock Island coal:i occurs at about the 

stratigrap ...... ic p,.sition of the latter coal. "oal of t· 1i s chan cter and 

)osition is exJosed at sever~ 1 places i_n the southern )art of the .b.avana 
· in 1 ost of its exposures¥> 

qua<."lrRngle . $:-//,~#4#1/##i.###H.#l#·#.#INt '## 11"1li s coal,~lon0 Ott~:r Gre,ek and 

Tater Creek rangesfror. one to !wo and a half feet in thicknesr:3. It 1s 

commonly overlain by the Bernadotte sandstone, the 1ardest of the enn-

sylvanian sandstone • • ~his should furnish a satisfactory roof for m1nini 

if it overlies coal of sufficient ti.L ickness [;,t any place. 1\. locaJ drift 

p.as been opene.d in this coal alon· the bank of Tat .... r Creek about 1 mile 

north 7e. t of Duncan ~~ills. A coal, referred tentatively to the Rock _Island, 

is exposed on the re t side of a r e vine· south of Otter Creek in the S./ . 

s~ • ·4 s e C • 2 5 , rr. 4 :N. ' R. 2 ~ • . ( p 1 ea s ant t ., • ) ( Ge O 10 ~ i C s e Ct i On 7 J • 

The coal here totals 5 feet 3½ inches, but it is in ·6 benches, , ,ith a total 

of 4 feet 9 inches of s __ ale, clay and ironstone concretions intcrveni n - • THe 

lo est bench , 2½ feet thick, is bein stripped #/#f.,~l <.iCally. 

Twenty six wells and coal test borings have been extended to the J..1.ori zon 

of this p oal in the northern part of the Havana quadranlle. '1#1#1 The coal 

is reported in 9 of these wells. About l{ mi ~es no!th and north~e8t of 

Cuba, .in the southern· part of the Canton quadrani:le, the coal has been 



. tested more systematically by drilling than at any loca lity in the :avana 

qurdrangle. The thicker coal in this district, uith a thick li 1 estone 

cap rock, terminates to the southeast along an irregular northeast-south­

we 6t trendi~g line crossing sections 5, 8 and?, T. 6 ~ -, R. 3 E. (Putman 
~ -1) 

twp.) 1 'Va;ic- .tions in the coal and associated strata in this area a.ne 

sgovn in fig. 18_. The thick coal apl)ears to be absent northeast o_· Guba. 

Thi ck c oa 1 has be en reported in dr i 11 in s in sec • 4 , T. 6 n. , R. 4 E { ~ 
.# and sec. 12·, T. 4 M., R. 3 E. ( \-aterford twl).) in the Iil1nois River 

flood plain nec.,r enough to the surface to be stripp ed profitably if it 

is sufficientl .. thick and extensive _and fr.ee from clay _partin··s. Tl.Le data 

available here suge;est that it occurs in a rather narrow belt tre.:adin nortl 

east and southw.st.- Thick coal which_ probably io the Rock Island has also 

been reported in the flood plain of Otter Creek in secs. 25, 26, j5 and 

36, T. 4 ~ ... . , R. 2 E. (Pleasant twp.) and sec. 30, T. 4 N., R. 3 E. ( Isabel 

t v1).), at such a depth that it might be stripp~. d if li :& n of suitable 

quality and thickness • 

... e coal has a hard bJack sliale roof in some p ..1.aces, a lime .J t:ene 

roof in otheJ:SplQC~, andC>-s ~ale or sandstone roof in oth~r localities. 
(\ 

The : i r1estone and ble,ck shale if##I-IJ make satisfactory roofs in mining 

this coal by the room and pillar r·:ethod in other parts of rnste.i. n Illi no1 s, 

but ther is no inflormation regard1ne them in this area, as there are no 

ines oJerated in this coal. 
' 

The principal obstacle in the develop~ent of the Rock Island coal 

in the Havana quadr::mgle is ihe grea.t irregularity in t~~i ckness and 

distribution. It will probably not be Mined extensively until the other 

and more continuous beds ·of the region have becoFe exhausted. 

Coal beds between the Rock Island ( Io. 1) and the 

Coldh.est,er (:No. 2) coals. 

Thin coal beds or coaly streaks occur in the " _rusl... Creek';l\and 
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formation 
Greenbush formations in a few outcrops. Coal in the Bernadottel\_r~aches a 

maxinru.m thickn@ss of about one foot, but it is not widely persistent. The 

coal of the \lilc..y formation is widely persistent through the quadran6 1e. 

It averages 10 incl;!.es in thickness, but reaches 1 foot 10 inches in the 

vicinity of Cuba, as·reported in drill records. None of these coals are 

thick enough to b .:. of present or future econo lie L -portance. 

Colchester {llo. 2) coal. 

This coal bed underlies all of the Havana quadrangle except those parts 
. ( yiq.~ i) 

from which it has bee·n rerr..oved by pest-Pennsylvanian erosion. \ Its tlu ckness 

is quite uniformly 2~- feet, and it ranges from 2 f ee_t to nearly 3 eet. It 

'is corm.only free from clay pal'tin ·s, although pyrite occurs 1n it in small 
~nal_ysis of this coal is giv~n in TaQle ~- .) > 
concretions w.L_ich for I'l~ a nearly continuo_u·s bed in sore places ~ The roof 

of this coal is either soft gray shale, the Francis Creek ~e, or t.!lin 

bedded fine grained sandstone, t}ie Pleasantview ~ot&Bie. The suale roof 

is found in most of the north half of the quadrangle, and the sandstone 

roof in most of the area south of #1# an east-west line drawn tiJ.rough the 

souther~ part of Levri stovm. 

'Ille Colchester coal has been mined by shafts, drifts alone the outcrop, 

and by local stripping of the beds of ravin~s in ~1ich it outcrops. The 

shaft r::..1ning is l)rincipally in the vicinity of Le,1istown, where the coal 

lies at a depth of 50 to 90 feet. '"ost of this coal is sold/I locally. Dri 1·t 

mines are situated in nearly all of the ravines in which the coal outcro~s, 

but most of them were abandoned wLen the field work was dcne in this quadrang~ 

The coal is commonly mined out to a distance of about 100 feet from the outcro 

at the drift entrance, the drift then abandoned, and a new one o~ened a snort 

1
1-H:> JJ.#.J.J.. di stance up or dO'\llffi the ravine. Fig. ~ shows -,:,; 1P the side of a ravine 

with six abandoned drift entrances along the outcrop of the Colchester coal. 

Hundreds of such drifts have been operated, but compatatively little of the 

coal has been mined. 
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tJ~ Sc.a le 
Fig. 1::t\ • Map of Havana quadrangle showing areas underlain by the 
Colchester (No. 2) coal (shaded). Dotted boundaries are drawn in ar eas 
where drift of unknown thickness conceals the coal boundary. If the drift 

T-2. 1/1/ 

is thick i~ these P+aces the boundary may be further away from the nearest 
• drainage line than 1t 1 d ~ 
• s rawn. 
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Data regarding the Colche,.,ter coal in two mines, one vi th shale r·oof, 

and the other with sandstone roof, are given in Appendix B, Part I. 

The Colchester coal does not appear to be near enough the surface 

over any large area to per1.,it strip mining on a large scale, and its 

thickness is too snall to per it underground mining by modern me.lb.hods, 

unless part of the underclay is removed along with the coal, but it 1s as 

thic_k as important coal beds in some adjacent states, and ·may be mined 

on a larger scale when the Sprin field (No. 5) coal is more near~y exhausted 

in this part of Illinois. 

Kerton Creek coal. 

The only coal bed between the Colchester (No. 2) and the Springfield 

(no. f>) coals in the ajvana quadrangle is the coal bed in the Surnrnum form-

'a ti on, which is here called. the Kerton Creek coal 1 ron .. exJosures on n:erton 

Creek in the northea tern part of the Bear~stown quadranLle. Thin lenticular 

:rriasses of coal are found in the Pleasantview ,:,andstone IJ.ifiiJ 1n a fevv _places. 

The Kerton Creek coal is much more li nited in distribution in this quad­

rangle than the Colchester~. Its distribution seems to be closely 

connected with the "channel II in the northern part of the c;_uadranr7 le wn1ch 

was cut be: ore the Pleasant riew sandstone w· s de..)osi ted. East and we .. t of 

the channel, the horizon of the Kerton Kreek coal 1s rep~esented by 4 to 

6 inches of coal or less, but in the channel area it is locally nruch thicker, 

and sev~ral local drifts and strip mines have been opened in it. The coal 

is known to be of minable thickness only in parts of secs. 27 and 35, T. 

6 N., R. 3 E. (.?utmr,,n twp.) and secs. 19 and 20, T. 5 N., R. 4 E. (Liverpool 

twp .). In the NE. -} } I. ¾ sec. 27, T. 6 H., R. 3 E. (Putman twp.) the coal 

is 4 feet tpick with a 3 inch clay parting 2½ feet belo\', the top, and 3·? 

feet below the Springf.ield coal. About l¼ r.ules southea bt, in sec. 65 of 

the same township, it is 2 feet thick and 12 feet below the Sprin~fielu coal. 

The following section was measured in another part of sec. 35: 
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Geologic section 74. Ex1.)0sure in small gully ·south of Big Creek 
' 

in the SW. ¾ sec. _35, T. 6 N., R. 3 E. (Putman twp.) 
Thickness 

F@et Inches 

Pennsylvanian system 
Carbon~ale series 

Summum formation 
14. Shale, gray, 
13. Coal, hard 
12. Sil.ale, black, 

fracture 

soft 

coaly, with some 

11. Coal, tough, without frRcture 
10. Shale, gray a.nd black 
9. Coal 
8. =-lixture of noncontinuous bands 

gray clay 
?. Pyrite, not persistent 
6. Goal, :hard 
5. Charcoal parting 

8 
4 

thin beds tiaving coaly 
10 

3 
2 5 

of coal, black s11ale and 
3 2 

1 
6 

l 
4 

4. Coal, hard 51 
3. Charcoal parting 4 
2. Coal, hard 1 . 42 
1. Under clay 6 

The total thickness of coal in_the foregoing section is about 3½ feet, but 

it is so separr.-ted by clay partings as to have little value. In a small 

area near t ..... e middle of the east line of the N.E. ¾ sec. lS.,: T. 5 :N., R. 4 

E.# (Liverpoo~~nd in the adjacent _part of sec. 20 of t11e ...:iaLe towns1ii1.J, a 
<' 

coal which is believed to be eq_ui valent to the Kerton Creek coal is 32- feet 

thick and only about 3 feet below a coal referred to the Springfiel~ horizon. 

This cqal is so variable in thickness and so restricted in distribution 

that it is unlikely that it will ever be mined exce2t in local drift or 

strip mines near its outcrop, as ·it has been mi 1-1ed up to the preoent time. 

SJringfield (No. 5) -0oal. 

This coal bed is found only in the northern half of the quadrangle, 
' . 

but it has been much 10re extensively mined than any of the other coal beds. 

I tl t ·t . ~ b n 1e pas 1 was !!HHed in a nu1 er of large underground mines, as well 

as small drift and sJ.,.aft mine ~ and local stripping operations. Since 1923 

strip mining of this coal .LlaS been C'l.rried on more e.:i tensively, and at uhe 

present ti ~e it has nearly supplanted other methods of m1ninu the coal. 
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The approxin..ate area underlain by this coal, and the areas froL W.1 ... ich 

it has been mined in large mining operations (as indicated on mine maps) 

'J.4 .• are shown in fig. 1-o-d The locations of the entrances to local mines are 

also indic~ted. 

The thic_mess of the -Sprinsfield coal in 61 outcrops and 377 records 

of coal test borings rane;es fro r· 3 feet 6 inc1-es to 6 feet. 52 of the records 

show coal less than 4 feet 6 inches, 367 sho-fi coal between. 4 feet 6 inches and 

5 feet 4 inches and 19 records show coal fro ::.-:. 5 feet 5 · inches to 6 feet. ($ 
Several 
:f/I.iJ:/#11,IJl#l#I other drill recorcts report coal less t1 ... an 3 feet 6 inches tnick, 

but ·ost of t ,.e se · rec or s show that the drilling pen =•tra t d a clay seam or 

"horseback" in the coal, or that it wl s situated so near the outc.:ro~ of the 

coal that it had been thinned by preglacial weathering or erosion, so these 

less·er thicknesses do not represent the true tr.dckne ss##, of the coal. 

Serre of the record.s _#rff#IJ##,!J showi 1g less than 4 feet 6 inches may be on 

caay seams or the outcrop line. T1.ae average thic _-ness of the coal in 

the 438 records is about 4 feet 9½ inches. 

The coal is fairJ.y free from bedded impurities, as it is in other parts 

of "estern Illinois. In the vicini1Yy of Cub, the lower 1 -1... inche s of the -.., 

coal is nnxed with much pyrite, and this layer, w1d ch is called "fa1se botto11J 

usua,lly adheres to the underl:, ing clr .y and is left in t11e mine. P;yri tm oc­

curs in s r.r'.all concretions sc,.ttered through the coal, especially in its 

up _rnr part. The most i I"'portant impurities in the cmal are the "110reebacks" 

or clay seams w~ich are ~:idely distributed through it. These are corr~osed 

of clay sinular to t1:i.e u ~1derclay, w1.Lich iias been forced UJ into cracks in 

the coal. These "horsebacks" coID1 1 only occur along faulvs in tl& ctrct-1. 

The dis_place r~ent of the faults varies from a few inches to 12 feet. They 

are commonly branching and much coal adheres to them both between and 

out.side of the branches, so they are a cause of mu.ch loss of coal and 
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where :present~ seem to run in all directions. In so e places there ms 

much pyrite as well as clay along the horsebacks, and in .J,!,~:)s t 
()l,.,b ' 

f~brovmish masses oi' silicified or calcified wood. Such IJaterial 
-"\ 

also occurs as floor 11 buulders 11 in soLe mines and causes trouole. Sections 

of the coal are given in fig. 14l• 

The floor is clay, which shows little tendency to heave. I.arbe calcare­

ous septarian concretions commonly occur in the clay about l foot ·oelow the 

coal, but ., .1_ese have little effect upon mining. 

'The roof is hard finely lamina ted black shale, averag i11g 1 to l½ feet 

in thickness, overlain by a softer bJack or black and gray si.1.ale about 1 

f6~t thick, locally calJ.ed "clod'·' by the miners. Both of these beds of shale 

are variable in tluc _:ness. Large l)yri tic and. calcareous concretions are 

found 1 n the black hard s ...... ale inn edia tely above t:Ue coal. These concretions 

are not uniformly distributed 1n the shale but are present in nearl all 

~arts of the quadr~ngle underaain by the Springfield (No. 5) coal. T~e 

lower part of the shale s01·eti n.es falls ·when the· coa~ is 1 e Loved, a.nd t 1e "rlwW: 

large concretions or "nigge ... he,.ds" in the sb.ale also cause sowe roof !"alls. 
, 

\llien the lor er part of the shale has fallen,>and the upper softer snale ..-',.,<) 

ex JOsed to the air 
I 
the whole shale may fall away from the lirr::estone cap rock 

(St. David limestone), wiich is 2½ to 4 feet above the coal. In general 

the hard shale fonY!s a satisfactory roof for under ground mining. 

The larg e underground mines in tlle Springfield coal wer·e ~ c1osed 

at the timl;, field work was done i n the r...avana quadrangle, but. notes on JheSL' 
·..!_/ 

mines were obtained from the survey files and a ~ublished re~ort. 

Cady:, G. H. Coal resources of district IV, Illino1s State Geol. Survey, 
Coop. ~ining Series, Eull. 26, pp. 8?~104, 1921. 

Detailed notes on these mines and on the large strip mine of the United 
l~,~.t 

Electric Coal Company~ar iven in Appendix A, Part I. 
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_Fi g • J.ld$_. ..ld 
Sections of the Springfield (ro . 5) coal in the Havana quadrangle . 

1 . .1.ane J.To . 2 , _ Big Creek Coal Con.pany, St. David . 
2. Sa1n.e Mine , face main haulage entry . 
3 . Sa:.e mine, 2200 feet northne,:,t of drift mouth . 
4 . "':4#-# Sa::_e mine,- 2500 feet -r1 e,_~t- of. drift n:outh . 
5. s~ ···e mine j entry face, 7th 1;rest, 4500 feet fro:-: opening . 
6 . Same mine , entry face, 15t north, 6000 feet fron: opening 
?. Same· mine , entry face, 11th north, 6000 feet fron. openinc;.,. 
8 . Same 1ine, entry f .ce, '7th east, 5000 feet from opening. 
9. Same mine, entry face 14th east, 5600 feet from openi~g . 
10 . Same r.~i ne, room 3 f 18th eas.t , 6000 feet froL openi n~. 
11 . Mine Ho . ·4 , Bi~ Creek Coal Co:. . .:_.mny9 DunferLline , face main south entry. 
12 . Eadt Cuba coal mini.nG co·pany's local mine no . 1, room 1, off 2nd e&st 

off 1st south off main ,.·est . 
13 . Apple -2 te and Lev.is mines Cuba, face room 2 off 7th sough. 
14 . Cripple Creock Coal Co. ~ine no . 1, face of 5th north·, 4000 feet north of 

no . 3 portal . 
15 . Cripple Cr~ k Coal Co . ~ine no. 1~ 1st ~est off 5th nprth, 1000 feet north 

and 2300 feet Tiest of no . 1 portal . 
16 • Cr i pp : e Creek C oa 1 Co • ~i ne no • 1 , face of ma i n 1)8, ck west , 2 7 0 0 f e et 
#tit## west of no. 1 p orte.l. · 
l?. Star Coal Co. Line no . 3, Cuba, tempo.rary north entry. 
18. United Electric Coal Company, i.:ine no. 9 (strip) , 1~00 feet west and 970 

feet north from SE . cor . sec . 28, T. 6 lit . , R. 3 ·E . 
19. Same mine , 510 feet west and 130_ feet south from llE. cor. sec . 33, T. 6 Jf., 

R. 3 =: . 
20. Same r ·~ine, about 2700 feet north and 500 feet north of SJ. cor. sec. 

28, T. 6 N. , R. 3 E. 
21. Same mine , about 500 feet north and 300 feet east of center of \lest line 

sec . 27, T. 6 N., R. 3 E. 
22 . Outcrop on north side of ravL1e in 1--:E . , :r~1. i- sec. 21., T·. 6 r . , R. 3 E. 
23 . Outcrop along ravine in EW. i l • ¾ sec. 24 , T. 6 IT . , R. 3 .2 . , near 

Cripple Creek Coal Company 1.:ine . 
24 . Outcrop in ravine in:.(.¾· :T'r. J sec . #1J,/25 , T. 6 n., H. 3 E. 

12:::1 Sections 3 , 4, 5, 6, 7 , ·, 8, 9, 10 , 12 and 17 are p11t/JJ.¼tft"t1£giJ. ta£en from 
Cady, G. H. Coal Resources .o·f District IV, Ill . State Geel . Survey, 
Coop . ~:inin,_, series, Bull. 26, pp. 93, 96 and 101, 1921 . 
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Che mi cal analyses of the Spri.i1gf i e ld coal. 

The following table shows analyses of the Spgingfield coal from the 

Havana quadrangle . 

(P; +'tef). 

:Cl'\ 
Ae..-eordi Rf: •• the analyses given the Colchester coal is so1~e,~hat lo\7er 

in moisture and ash content than the Spri:gfield coal, but the number of 

analyses of the former fDDm this ###ffi quadrangle prevent a clear determ1natior 

of the corrp~rative fuel values of the two coals. The Springfield coal 

has EJ rather high content of ash and moisture and CO2 , as compared with 

the coals of southern Illinois. ;Phe sulphur content is about the average 

for Illinois coals. The co2 occurs as cailicium carbonate along the joint 

faces of the_ coal, and when abundant, ~ is an undesirable impurity,_i-Mo rb¾rn 

In rank
1
the coals of the Havana quadrangle are rather low grade 

bituminous e0a}e. 
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Recommendations for further exploration. 

The Sprine;field coal has been removed from large areas in the Havana 

quadran ~le ~p the three mines of the Big 
(1) 

Creek Coal Company , at St. David , 
t'l-J ~31 l 4) 
Dunfermline and Cuba, im the strip mines of the United Electric coa.l Company 

nenr Cuba ~qn. the Cripple. Creek mineekorthwest of Bryant , and(bf n a large 

mine south of Big Creek in secs. 21, 28, 29 , and 32, T. 6 N. , R. 4 E. , 

about which no information is avajlable in the survey files . 

Fig. 11:_q shows the approximate outcrop of the Springfield coai, its 

structure , IJ,.fJ.IJ. the areas from which the coal has been removed according to 

available mine r.1aps, and the locations of /Jthei mine entrances# of mines of 

which no maps have been obtained. ost of the~~re local 1--ine1;a, ancl the 
f\ 

acreage of coal removed in each is H'l/4# probably small. 

The areas from which the coal has not been mined may be classified as 

strip coal land or underground mining land according to the e,verage thick-
averages . 

ness of the overburden . As the coal 11/J nearly 5 feet thick it can be 

profitably mined by stripping at a depth of 50 feet, although no territory 

would probably be stripped where the overburden averaged as much as 50 feet. 

The coal has not been mined to its outcrop ·line in the underground mines , 

in some places because the roof was too thin to ~ermit this type of min­

ing, and in other places because of the T•;eathered condition of the coal 

at its outcrop beneath the glacial drift . The outcrop line may be much more 
of coal 

uneven than 

·may thus be 

i-:!i- is indicated ~;;;:.,~aces , r:ind the area #I~ still unmined 

nruch less than » isiQgioetzed. 

:Buckheart tov;,rnship, T. 6 N., R. 4 E. 
~ In secs. l! and 24 , near the northeast of the quadrangle, there is 

" a considerable area from which the coal has not heen removed , east of 

Buckheart Creek, extending east beyond the quadrangle line. The area is 

uell dissected by strears and under the level uJland the depth to the coal 

varies betv·een 5o and 75 feet. The coal outcrops along ~he iiti.fiij banks 



of several streams here. There is also an area of coal unmined , exce~t in 

local drifts about¾ to 1/3 :mile in width west of Buckheart Creek and east 

of the workines of the Dunfermline mine of the Big Creek Coal Co:w.pany 
' Vi) 

in secs. 13, 23, 24, 25, and 26 . This block of coal w .. v .. H l. \,e divi.ded into 

several sep~rate areas by ravine·s tributary to Bucki1e ... ,rt Creek on the west 

·and by local mines. The depth to the coal would be too great for strip min-

ing in some parts of ibi~ 8lil?~ . 

In secs. 25, 26, 35 and 36 the coal dips sharply toTiard the east from 

569 feet altitude in t.he m • J 
4 sec. 26 to about 490 feet in the south 

central part of sec. 25. The coal is below the level of Buckheart. Creek 
narrow 

in the south half of sec. 25; and it might be str Lpped in the1lood plain 

of this creek in a part of this section. The depth to the coal west of 

Buckheart Cree1f-ould be too 0 reat to permit stripping in most of lhe area 

east of the vrorkings of the Dunfermline mine. 

The position of the fffffill:JHJ outcrop of the coal across secs. ffej#~ffi~ 

33, 34, and 35, between Little Sister and Buckheart Creeks has not been 

clearly ascertained. Coal is reported in a farm well in the 83. ¾SE.¾ 
6-4·~ ~ tf)~ \\, 

sec. 34 at a depth of about 40 f~et,~ This is about 1 mile south of the 

southern margin of the Dunfermline mine workings and if the coal underlies 
J o..A..,,RA--

a 11 of the intervening territory a considerable terFitory would be available, 
. I 

part of it at a depth suitable for stripping. 

Little Sister Creek seems to occupy #1J# a preglacial channel deep enou~h 

to h~ve removed the Sprin~field coal. #11#1 This channel extends north througl 

st. David and reappears north of Big Creek in the southern part of the 

Canton quadrangle, where it has been spoken of c s the St. David fault. 

There see~s to be 1/8 to 1/2 mile of coal between this preglacial channel 

and the Dunfermline \1orkings in secs. 15, 22, and 27 , and the coal reaches 

a depth of 66 feet #ffi near the center of sec. 22. The margins of this 



~f1) 

pre~lacial channel are prob~bly so steep that the coal is not well situated 

for stripping over any considerable part of this area . 

,test of Little Sister· Creek and south of Big Creek the coal has been 
se, t 

mined from most of 1\20, 21 and 29 and small parts of secs. 28 and 32 . 

tifi.####11#1 Between this mined area and the coal outcrop line to the 

south there is a consider:-- ble area including the east ~- of the • ¾ sec . 

28 and the SW. 1 of the sar:ie section, the w. .1.. of the l\fv • t sec • 33 , the 4 'L 
s. -€. of the SE. _1_ sec . 29, the M. .J .. of the NE. 4 sec. 32 a·nd part of the 4 "z.. 

SW. 1 of the section, where the depth to the coal is from 19 to 45 4 same 

feet. Most of this area where the coal is not \teathered along the outcrop 

would be available for coal stripping. 
mine 

rather 
There has been~ extensive 

mining in s·ecs . 30 and 31, but no map is available, ·and there are no 

dri~l records i#lffiff# showing the depth to·the coal, nor its extent in 
remE,ini n6 

the se sections . If there should ·_be· any co:nsiderabie body of coal \'-in. thez..,e 

sections it probably lies.near enough to the surface to permit stripping. 

North of Big Creek the coal has been mined from all the area e · st of 

the ravine in the SE. 4 sec. i7 . No extehsive minin~ has been carried on 
west of this ravine 

in the l#J#HH ·strip .of land~etueen Big Creek and Eveland Branch (not na1-1ed 

on the to .... 10graphi c map), the large ravine which crosses sections J.-7, 18 and 

19. This area is nearly divided by a ~reglacial· valley draining ao•thea~t 

across sections 18, II and 20 which seems to be a continuation of the 

present soutneast flo~ing valley in the south half of sec. 18 . This valley 

is said to have rather steep sides and to cut at least 20 feet below the 

coal. There is, however , a good acrease north and south of this valley 

which is available at a depth suitable for stripping. The coal has not 
. except locally 
been mined from### the parts of secs._ 18 and 19 northwest of ~veland 

Branch, but its depth here averages 50 feet or more, and it ~ould probably 

not be suitable for stri Jping. 



Liverpool township, T. 5 N., R. 4 E. 

The Springfield coal underlies most of the level upland in this 

tovmship between Buckheart Creek and the east l1ne of the quadrangle in 

secs . 1 and 12. T"ne coal varies gre. tly in altitude and depth in the=//;# 

parts of these sections in the Havana quadrangle. It is 504 feet at t ~ie north 

line of sec. 1, ap)ears to be cut flout about¾ mile south, 537 feet at the 

middle oti sec. 1, 494 feet near the north line of sec. 12 and about the 

same to the bluff of~ Illinois River . These altitudes are fl#### in out­

crops along Buckheart Creek or its tributaries. Its epth probably varies 

between 25 and 75 feet in thtse sections. In combination with some of the 

territory just east of the Havana quadrangle a blo-ck of coal large enough 

to be profitably stripped may be found . 

The coal has a limited exposure west of Buckheart Creek along the bluffs 

of Illinois· River in the lill. ¼ sec. 14, but seems to rise rapidly to the 

west . The continuation of this coal to the north into sec. 11 is not known, 

as no drill records are available mn 
to be very promising for exploration . 

A coal which is probably the Springfield coal and another bed 3 feet 

thick 3 feet lo\rer are exposed along the large east flowing ravine near 

the middle of the east line of the NE . ¾ sec . 19 • . If this coal should 

continue far to the north or south of this ravine its altitude would 

probrbly make it available for stripping . It has been locally stripped 

a short distance north of the ravine mentioned. It is impDvbable that 
far 

this coal continues east of the south flo-dng ravine at the corners of 

sections 17, 18, 19, and 20 . It may, ho:.ever, continue to ·iard the north­

west toward an outcrop of the Springfield coal in a ravine near the SW. 

cor . . • 4° sec. 18 . The coal is proba,bly so ne-- r the surface over much or 

all of this area that it has been extensively weathered and eroded before 

it was buried with glacial till. 



U####HI Putman township, T. 6 N. , R. 3 E. 

The Springfield coal has not been mined except locally from ~he N· . 4 

sec. 24 northeabt o~ Cripple Creek lline no . 2 workin~s and t n e part# of 
~ 

sec. 13 ~ J>p the Havana quadrangle. The depth to the coal in 

most of this area is 60 to 75 feet, which would make striJ~ing im ossible . 

The area might. be mined by underground mining , however, if this is later 

resumed in the Havana region on an extensive scale . $##11! According to 

available information the coal is also unmined and available in most of 

the north half of sec . 23 and the part of sec. 14 on the Havana quadrangle, 

but at too great a depth to perLit stripping. This is north of the working s 
~ )-· 

f C . 1 , k .,,,. . ~ ,..., ' . 1 d 2 o r1pp e Gree l.i.lnJ.<Hg J:.-Otfl:t.)a~ · " &lEA1:e.i3 no an rte. • 

liany small mines have been opened in the s,.p.a}½ area between Eveland 

Branch and Big Creek in secs . 24 and 25, and ~ ost of the coal remain1n p 

tnere is too deep_ to makeffi stripping possible . There is a considerable 
in secs. 25 and 26 between 

acreasel\west of Eveland Branch IU/f{J.-'flJH##. ~ the Cripyle Creek :iine no . 1 

vrnrkings and the outcrop of the coal n orth of Bi · Creek, but it is not 
(Y\Jfi\,QL 

certainly determined whether the coal is. present under all of this area,-eir 
--'\ 

ri:t1t' . 

In secs. 15 and 22 the coal is much reduced in area by two or more 

wide preglacial channels which are not related to the present drainag~. 
east of SJ.ug Run 

There are two small areas in the southern half oii sec . 22, s .1.1 01v-;n on the rlJilp 
(\ 

where the coal lie:s from 25 to" 55 feet belo\7 the surface . Local striJ_ping 

is nor; being carried on in the southern of these -tin, areas. North of Slug 

Run in the nor therm· ost art of sec. 22 anc: t :ie part of sec. 15 on the Havana 

quadrangle there is a considerable acreage of unmined coal . The coal di~ s, 

1#1##.## quite regularly toward t~1e north here, droppi nc from 619 to 580 feet ir 

about half a mi le . The southern:-.ost part of the· area may be underlain by 
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coal :ner-~r enough the surface for stri)ping, but such an area rnuld be small . 

est of Slug Run in #1# sec. 16 and t:e northern part of sec . 21 most 

of the available coal has been removed in #I# :::.Tine No. 3 of the Big Creek 

Coal Co . T'.ae _coal here was cut by several preglacial channels and the 

area still remaining unmined .,.,1ay also possess such channels. The coal has 

been mined only locally in :#tl.#f-J######:/1 sec . 21, exceJ?t the north\rnst c.i. .ar :er , 

and a larc;e acreage of coal remains there. The surface altitude is high 

ere and most of the coal is more than 50 feet deep , rendering it unsuitable 
roof conditions l - are 

for stripping. The fHUJ, ##1#1./f#fJ#probably similar to those in the· Bie; Creek 

Coal Company's -:ine No . 3 northwest of here, and the coal s11ould be '"~Vai1able 

for und2rground mini~g. ~o data ~re available regarding the amount of coal 

removed ~ in local mine~ . ·..i.ost of the coal in secs . 27 , 32 and 34 has 

been ~ined by the United Ele·ctric Coal Conyany, or will soon be re~oved . 

A 1arge ~~.rt of sec. 28 has not yet been mined, but it \ri 11 1/J##Dw probably be. 

stripped uhen the coal -rri th I thinner overburden nearby has been mined out . 

The map indicates qui· e a large acrea_:e of coal unr·ined south of Cuba 
and 

in secs . 20, 29 (north h!· lf ~ ''\ ~O · (ITT. ¾·) IJ,ffii.#JJ but much coal has been 

removed ~::te in mines of "t,hich no maps are avaiJ.a_ble. The ~fii-,/J.#;:/l#"Ji area ·of 

unm.ined coal re.,..1ainine-~ is not known, but it is probably much sr.:-ller 

tan indic~ted on the map . , 

The southern part of_ sec . 19 ts underlain ##fin part by the Herrin {~o.~ 

coal, ~nd the S~rin~field Coal is rbout 15-20 feet belo1 it . · consider.ble 

acreage of the Sprin 'field coe,l r:iay remain un'.l'?lined 1'-e.J;.e. at a de1)th of 50-70 
Y'est and 

feet . The position of the coal boundary/\south\"Test of Cuba in seos . 1: and 

19 hns not been ascertai~ed. It is prob~bly cut out rather s1arply in the 

1-estern parts of· these sec ti o s, as the dri '='t seens to thicken l~ .within 

about a mile vest ·of Juba . 

There is not much of the Sprin,::field coal.south of Bi:::; Creek in this 



to-.-mship. The coal h2,s been rined locally, c-,nd outcro_ s in the S~. 4 sec . 

85, and it 111.ay extend south into sec . 36, but no information regarding the 

cua.l bound::1,ry in this ecti on is available. It aJ_)ears in a few ravines 

in .the southern ~ ':'.rt of sec. 35, but does not seem to be c _ 11·tinuous ~ . 

Its outcro) Jine in this secti n is 1r oh bly more irregulc:r than i,,s indicc~ted 

on the ma1. 

Leni s.to~m. toTTnship , T. 5 N., R. 3 E . 

The only ?'.:',rt of this _to-rnship kno\ln to be underl::--in by the 9princfi eld 

coal is in the lIE . -:- sec . 13, vrhere the coal outcrops in the ti:ro branches 

of the principal r vi"fle. It is thinner than :i,.,.i;-i-s in Most p~.rt,.... of the 

quadrangle, averaging less than 3 feet in the tuo ex1osures. It is se)ar ted 

fro~1 the overlyino- drift by only three or 4 feet off overlying black shale, 

arid irt may bave been thinned by pregl!"'cio,l -rreR.thering . This ex~osure 

··ay be continuous with that in sec. 19, Liverpool to'-..rnship, but this is 

doubtful. 

Voodland To,mship ,. T. 3 K., R. 2 E . 

The S_1 rincfield outcrops .. long Eavincs north of Sur mum in the Vermon~ 

quadrc1,nc;le , about l mi le ~ 1 of the qua(tran6 le line, and it may ... xtend 

eastuard to und_rly some of the hicher upland in sec . 2 . The coal is not 

to dra"- a coal boundary_ here e ·If pre;-:-ent , the coal is pro1rbly near enou ,~h 

t~e surf~ce to be profitPbly stripped. 

Herrin (No. 6) coal~ 

~te hi~ est coal bed· in the :~vana ~ •adranzle is the Herrin or No . 6 

coal at the top of the Carbondale forrnati9n . It ras probably deposited over 

the entire area of the quadrangle , but was H#r/r rer·oved by pre_;J.acial 

eroc•ion frofr 11 ea.rly all of the areac The ti1ic~_:.ness of the coal in 4 ex­

posures and 3 drill records r_anger fr m 3 feet 10 i "' Ches to 6 feet . The 
I 

loTier thic 1~ess is not nor al, as the coal there i~~~dirtely underli e s the 



glacial drift, a:::.d las proba ly thinned by· ... reul::-.cial eroBi on . The 

coal underlies a part of t~e southern half of sec. 19, T. 6 rr., R. 3 E . -
+, wf" 

(Putrr•~,~) and. 2ro',a,1Jly extends a short distance into section 30 of the 

same to--,-nship . It also outcrops in the· 8\ ~ 4 sec . -~o and flas been penetrated 

in drillL -:--s in the :NE . ~- and :i.:n.r. ¾ of sec . 20, in the sarte touns11ip . 

It .is not present in 5 drillings in the SE . i of sec. 20. The co8,l also 

outcrops on the west side of Buckheart Creek in ... mrt of the S:C. -"" S .-. 4· 

+wP• 
sec. 25. , T. 6 E., R. 4 E. (Buckheart). In the exposures here it lies 

,f 

i"..: _ediately elO\: the ___ ·lacial drift, and is probably too ..._uch vier therecl to 

have any value . 

The coal lies near enough to the surface to be ######,·#"# easily E:.tri_pped 
' \A 

south of Cuba , but the oo&l would not be suited for larce scale strip mining 

on account of the abundance of bedded irpvrities. The coal is known i-n 

many 9-- rts of the state to possess a "blue band", but near Cuba t~iere a,:e 

cor:i._only 3 to 5 partin--->s of shale, clr .. y or pyrite . In the u·per be ch of 

the coal there are large concretionary masses of siliceous and .:.-Yritic 

1:..aterial ~·ihich. se@n to be petrified wood. These extend down as far as 

8 inches into the coal, and -rould be a cause of much trouble in mining . 

ft/./.# Fig . b5i.- shov·s sections 'of this coal in its outcrops in the 11.avana 

quadran J.e . 

In the vicinity of c·uba #.##. #ii 1/r. the · Sprm.ngfield coal has been 

mined out in some place .. beneath the lierrin coal , leavin · the latter , a.nd 

there seeLs to be little present tlJ·~~#l:/U/r#t#!. interest in this coal. It rrip,,y 

be mined more extensively later after the Springfield coal is more nearly 

exhausted in this re@ion . No analyses of the Herrin coal in the Tavana, 

quadrangle are available . 
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LI: 'STOUE 

There are 1 ~ lime:;itone beds in tL.e Pennsylva1nan succession exi.--' osed 

in the F..avana quadrangle. T1 e highe .:, t of the. e, t_.1.e Brereton H tone, 

is #1# near the base of the i cLeansboro, 9 are in tJ1e Carbondale, and 2 in 

the Pottsville. TI1e greRtest thickness attained by any of these iii ~stones 

is 6 feet, the thickness of the Seano1ne lir ~stone (Pottsvill L) among the 

sou th bank of Seahorne Branch in part of the SE. .} sec. 5, T. 3 IJ., R. 3 E. 

(Kerton ~ -•p.) . The average t~iicknesses of most of the lime s tones is less 

t ban one foot, so it is unlikely that a-ny of them will Je of. economic im­

portance exce.;>t for local use in co-·petition with the thicker and purer 

~d ssissippian limestones of other parts of west~rn Ill1no1s . 

The percentage soluble in di~ute hydrochlor1ic acid (Caco
3

, etc.), in 

typical s9ecimens of each of the 12 limestones is given here: (The 

member numbers refer to the e;eneral l)ennsyl v-anian 

Member No. , 
79 
73 
69 
66 
55 
50 
48 
44 
42 
40 
32 
27 

Local nane 
Brereton ( Cap of No·. 6 coal) 

St. David (Cap of No. 5 coal) 

Seahorne 

sec ti m, Pf ,;."I~ ~ o) 

,.o Caco3 , etc. 
91.44 
86.00 
72.02 
87 .13. 
72.74 
81.35 
86.58 
73.63 
81.28 
88.08 
90.62 
88.18 

, I I 

The impurities in the limestones are principally clay, minute grains 

of quartz, clay particle cemented into small concretions by S.t lica or iron 

oxides, pyrite crystals, and silicified or pyritized a Lell fragments. ~ost 

of the limestones contain enough iron to ueather to a brown color. 

In the stri_p_ mini ne; o: the S)rinufi eld (no. fi) coal neLr 0uba the 

St. David limestone (No. 66), the caJ_.) rock of the coal, is common_y removed 

in large blocks and piled on the spoil banks (fig. 142). Although this 

limestone averases only about 1 foot in t J1 ic .' :ness it could vrooaoly be 



(24) 

during 
sep .rated ~ t11e strip_pL1e of t}ie coal if there were any local deitland for 

li ~stone, as for a ~ricultural li : estone . _ Its recovery from tne spoil banks 

themselves vrould be difficult, because of the uneven to,;J ogra;>hy of .the fJinhr 

strip1)ed :treas. 

The supply of these rn..aterials in the • ..avana quadrangle co 1"',es entirely 

from Pleistocene deposits. Gravel is not plentiful, and no large production 
/\ 

may be ex_1ected f-ro ~ this u d ra le, but sand is very abundant in the broad 

terrnce east of Illinois River near havana. 
~ 'r(,\,\J t 

Some ravel has been dredged fro .. the channel o:i:· Ill111oi s River ni::•ar 
~ 

~-ravana for use in construe tins a concrete v7all around BeRrdstown, .Jrotec Gl 6 

it from floods. Gravel also occurs 1n tne Illinoian and Yar~outh ae~osits 

in pRrt s of the q H r. drR-ngle. 

The Y· rmouth gravels- re ... J rincipalJy exposed alo:1.; i 6 "1reek and Slug 

Run in secs. 22 , 25, 26 .and 35, T. 6 N., ... . 3 :n!. (Putman twp.) and sec. 3 ' , 

T. 6 M., R. 4 E . (Buckiieart twp.) and along Bie; Sister Creek in sec. 3, 

T • 5 N. , R • 4 :~ • ( ::Si v er p o o 1 twp • ) • ( Se e f i ·_1
• • 8 O ) . This gravel ranges from 

4 to 15 feet ini# thickness. It was ex.)os·ed to -veathering for a long time 

after its de~osition before it was buried by Illinoian glacial drift and 

is therefore oxidized to a brown color, so re of the ~ebbles are largely 

decomposed, and it has been locally c emented #rJ#fl, into a conglo1t:-rate. Al l 

of. these qua.li ties would detract fro :tr its val e as a gravel resource. f#/J..fi. 

In addition it is not favorably exposed for develo;iment, as it 1s con111ionly 

~:v:-eFlain by an overburden of 20-35 feet of loess and drift. 

The Illino1an gravels were deposited either in front of tne advancing 

ice sheet, whi ci:1. later buried them, under the ice in m b 0lacial cnannels, 

during a tem~orary recession of the ice from the area, or as outwash 

deposits in front of the receding ice SLeet. The conditio:1S of their 

de_osition did not, in most pl~ces lead to a good assortrent of the fra ments 
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according to Bize, and changes in the rate of melting of the ice and the 

consequent change in the velocity of flow of glacial wat ers, caused fre cuent 

variations in tb.e size of t11e .aterials de1.)0sited, from coarse gr.-vels or 

boulder deJosits io sands. Sands and gravels de~osited uncer ttlese con-

di ti 011s are especially abund--,nt in the \ e,~ t central _part of ·tlie quada'lan .. le 

along Stuart Creek a.nd its tributaries in secs. 13 and 14, T. 5 N., R. 2 

(Bernadotte twp.) #.IJ.-/1. along a tributary of Big Cree~ in sec . 7, T. 5 N., 

R. 3 E. (Lewistown t~~.) and along the North BrancL of Otter Greek in ~ec. 

24, T. 4 N., R. 2 E. (Pleasant twp.) The greatest t11ic.:ness of ..;ravel of 

Illinoian age is exJosed in the high cut bank ori the south side of a tr1butar~ 

of Stuart Creek in the NE. t Nt/ . -,t- sec. 13, T. 6 1-f., R. 2 E. (Bernadotte 

tHp.) described in geologic section 52 and pictthred in fig. 85. The t9tal 

arriount of e;ravel in this cut is 241- feet. The overburden consists of 8 to 

10 feet of l0ess, 14-; - feet of till and 6-' - fe.: t of sand. T-1e ..Lctyers of ~ravel 

and sand in this cut seem to be lenticular and the proL.1ortio,1s given nere 

may change_ a short distanc_e back fron the o~tcrop. The gravel and t-1±e 

sand are fairly well assorted, and ha ve not been sx @~ ·1eathered. T.l ... e 

locality is, however, about 4 miles from the nearest railroad, so it ·could 

#,# 9robably be developed only for local use. 

Sec Jndary concentrations •of gr~vel are found in bars_ in streams flowing 

:/#/r/1-//rfhUJ. past exposures of Plei .,toce11.e r ve:i.s, and gravels i:iay be coucentra tee 

by streams out of the glacial drift (Fig. 8). 1 $'uppli es of rather well 

washed gravel for local use in road construction or repair might be obtained 

from such concentrations in the smaller streams in many parts of the 

quadran.___,le. 

Sand 

The soil and surficial deposits in the terrace east of Illinois River 

near Havana are nearly all sandy, but the level terrace areas are under­

lain by a more impure sandy loam than the hills, w1ich are princiJally well 



assorted dune sand. The rincipal dune_areas are shown on tie geolo~ic 

map (Plate I). The ti i. ic~:ness of sand h ere is not knoYm, but the navana 

city wells penetrate about 75 feet of sand ~nd gravel. Several of the 

dune ~reas are situated near railroad lines and sand pits could be opened 

easily ne '"'.r such transportation. In the NV/. ¾ sec. 7, T. 21 N., R. 8 1}. 

(Havana twp.) there is a dune area near the Illinois Central and ChicaGo 

and Ill1 noi s ... i dland ( s.nown on map as Cld cago, Peoria and St. L ui s) rai 1-

roads. A dune ridge continues south through sections 7, 18, and 19 of the 

same township just west of the Chicago and Illinois i..iidland railroad. TJ._is 

railroad also crosses a small dune ~re :. in the 11E. ¼ lifE. ¾ sec. 30, T~ 22 

N., R. 8 ~. (Havana tw_..).)) This ~ adjoin$ the most extensive dune tract 

in the quadrangle. State _Highway 43, east of Havana, crosses a oand dune belt 

nearly 2~ miles in iiridth in secs. 4 and 5, T. 21 :r., R. 8 , • (navana tw~J•) 

SoMe of the sand dune areas ntight also be accessible to the Jroposed Illinois 

River deep vmterway. 



The results of sieve analyses of six samples of sand are shown in 

fig. 14-;. The ffi#,fJ.:/HII/Hi sands from the terrace show a somewhat poorer assort­

ment than those from dune areas on the terrace and the shore of ~u1ver 

Lake at ~uiver beach. Some small pebbles from 3-8 .millimeters in diameter 

are found in most of the sands of the terrace. Concentrations of these 

pebbles are ··l"f·~ ~ -Mcommonly found in blowouts in sand dune areas where the 

finer g~ains have been blown away. The sand grains of the terrace and dune 

deposits are principally comdosed of quartz with subordinate amounts of 

~HAY, white and brown chert, jasJer, feldspar, r.aagnetite, and small fragments 

of dense igneous rocks such as basalt. The quartz grains in most of the 
well small proportion 

dune sand samples areArounded to subrounded with a #ffefJfiJ#'#~iUJ:/lrli#il/J#i of 

subangular grains. In many of the dune sands there is a considerable ad­

mixture of dust particles of much finer size- than most of the grains. These 

are probably of more recent origin and have been washed down into the sands • 

..J..I" JJ..JJ. The usea of sands have been recently summarized ~~~• The dune and 

Lamar, J.E. Geology and Economic Resources of the St. Peter Sandstone 
of Illinois. Illi State Geol. ~urvey Bull. 53, pp. 99-142, 1927. The 
reader is referred to this paper for specifications for sand used for 
each of the purpos·es named here. 

!ERRA6~ sands of the Havana quadrangle seem to be adapted to the following 

uses: 
(1 
g 
~! 
(? 
(8 

lio) 
(11) 

!
( i~ 

14 
15 
16 

(1?) 
(18) 

Sand for asphalt pavements 
around sand for asbestos shingles 
Sand bedding for stock cars 
Core sand 
Cutting and sawing sand 
Engine sand 
Sand for a fertilizer filler 
Sand as a filler for rubber, paper, soal and linoleum 
Filter sand 
Friction sand 
Grinding and polishing sand 
Common molding sand 
Sane for plasters 
Sand for railroad fills 
Sand for sandbags (as for levee ~rotection) 
Scouring sand• 
Sweeping sand 
Tumbling sand 





ii'ig. J4i . Results of sieve analyses .of Wisconsin (Pleistocene) and 
recent sands from Havana quadrangle and vicinity. (on--o-r~) 

:i-i ~_, r 
(1) 

(2) 

(3) 

tff 
(5) 

(6) 

Dune 

Dune 

Sand 

Sand 

sand from NW.¾ SW.¾ sec. 33, T. 22 N., R. 8 W. {Havana) , 
t 1 1 .,./ ~ r J 

sand from SW-. 4 SW. 4 sec. 11, T. 21 N., R. 9 W. (Havana 

from lower terrace~ ~uiver Beach, NE.¾ NW. t·sec. 30, T. 22 
N., R. 8 W. (Havaria!j} somewhat worked over by recent wave 
action during high water stages 

at south end of 
from low terrace below base of Indian mound /ig##ffil##I of 
Chautauqua Park, about 200 feet from bank of ~uiv1~Iake, 
near NW. corner sec. 31, T. 22 N., R. 8 W. (Havan~7\ 

Dune sand from top ov.Atune 80 feet high in sec. 21; T. 23 N., 
R. 7 W. (~uiver]'in the Manito quadrangle. 

Sand from low~r terrace, NW.¾ SW.¾ sec. 34, T. 4 N., R. 3 E. 
( Isabel\f', , 
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Clay and Shale 

Clay and shale are#, abundant in the Pennsymvanian strata ex.1,Josed in 

the Havana quadrangle. Excludi ~g the carbonaceous, calcareous and sandy 

shales there are 10 .shale members (6 in the Carbondale and 4 in the PottsvillE 

and l:E underclay' members ( 3 in the \Jarbondale and 8 in the Pottsville). 

Clay is also an impor&ant constituent of the glacial drift, loess and water­

laid silts of the Pleistocene system • 

. The underclays are·much thinner than the shales, and unless they are 

suf ficiently refractory for the manufacture of fire brick and other re-

- fractory raterials their use w· u~d be less satisfactory than that of the 

shale. The underclays also contain large calcareous .:5e_ptarian concretions 

scattered through them and some pyrite and gypsum, which would be undesir­

able impurities. 

The shales which a.re thickest and could be most. easily dug are the 

Canton stra-3:-e {members 68 and 70) about 28-30 eet thick, with at· in 

li rrtestone concretion band (member 69) about 8 feet from its base, the 

Purineton ~a::1.-e (me~ber #52) about 30-50 feet thick and the Francis Creek 

s-baJ.e (member 37) which varies from 18-20 feet in the east central part of· 

the quadrangle to 45-50 f eet in the west central Jart. 

Four samples of clay and one of shale were ccHlected and burning tests 

were made u~1on them by the Department of Ceramics of the University of Il-

linois. t1 . 
The beds sar )led a,re t =10-b-ed:s nur-bered 20, 22, 23, 35, and 70 

in the ~eneralized section of the Pennsylvanian (p. ~_,_). The sections 
) 

from which the sa1-riples were collected are described here, and tne results 

·of the te.sts are e;i ven in A) pendix B, 1mrt 2. 

Two ~a ples, nos. 118 and 119 , ere ·collected in the ravine exposure 

just west of State Highway 31 south of the bridGe over Otter Creek. l fJ.ff 
( ,· , l ~) 



s Q 

~x osure of ott ville trc~ta in the s: all r· vi 1e sout ... of' 

Ott r Cree just ,e t of .> t ~ . E • ... s e c • 3 O , T. 

4 _ . , • 3 • Isabel • Clay sa:r:.'1ples lL and 119 were taken from this 

eT)O ure, no . 118 fro~ the love s t bed e- osed , s_o~:n at the lo,ier ri 

an no . 119 fro t e cla- or s iale be1ow the leclge of s and..., to-tJ.e 1.:J. ch forms 

the 

of cl 

rm e · 2.11 is s tan i ·1g at tl.1.e or i z n of 

·which is se_)arL.ted fro 1. the sandstone belo I by a la, .r 

co 1t Line; e;- ... sum crys t ls . 
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Geolog~c section 75. Exposure in lo\rer part of ravine we~Jt of 

State Highway 31 in the lUJ. 
HI# 

Pennsylvanian system 
Pottsville series 

Greenbush formation 

¾SB.¾ sec. 30, T, A , , R . 3 E. ( I s.aJl_e l .twp . ) 
*hickness 

~ Inches 

15. Clay, gray, with large septarian calc r reous con­
cretions 

\'Tiley formation 
14 . Coal 
13. Underclay, gray 

Seahorne formation 

1 

3 

12 . Linestone concretions, fossLiferous, not persistent 
here, but forming a limestone ledge 3 feet th1ck 
about 300 feet further up ravi ·1e ( Seahorne lil.le;:,tone) 

11 . 
10. 

9 . 

8. 
7. 
6. 
!:°i • 

4. 
3. 
2. 
1. 

Clay, gray, with large calcareous concretions 
Coal ,._Jarting 

1 
2 

Underclay, gray, with large unfossil1ferous calcareous 
concretions and gypsuu crystals 2 

Coal parting 
Underclay, gray, with BYPSUm crystals 
Sandston·e, fine grained, hard 
Sandstone, thinly bedded 

3 

5 
Creek" formation 
Shale, gray, or clay, indistinctly bedded (SaI'1--i)le l '\) 4 
Shale,dark gray 
C'oal 
Underclay, gray , with bloc10J fracture (Sample 118) 3 

6 

8-10 

1 

6 
1 

4 

6 
2 
li-

Samples 117 and 120 were collected along the ravine south of the C. B. 

& Q,. R. R. in sec. 1, T. 4 N., R. 2 E. (Plea.i.Jant twp.). 

Geolop;ic section 76, Exp&sure along ravin§ south .Qf._.C . a, ('J' rb• t, d 

iM fHe NW. i SW.¾ sec. 1 2 T. 4 M., R. 2 E . (Pleasant twp .) 
Thickness 

ill.!. In0hes 
Pennsylvanian system 

Carbondale series 
Summum f orr:a.ti on 

15 . Sandstone, thinly to mBssively bedded, with 
basal surface (Pleabantview sandstone) 

"Liverpool" formation 
14. Shale, gray (Francis Creek~) 
13 . Coa.l ( Colchester M' lTo. 2) 

Pottsville series 
m2 . Underclay, gray (.Sa iple 120) 
11. Sandstone (Isabel t,andaterre) 

Greenbush f ormB,ti on 
10. Shale and nonbedded clay 

Iiley fornation 
9. Coal 
8 . Unclerc lay, gray ( Sa1 iJl.e :p 7) 

Seahorne f orr ..a ti .on 

uneven 
60 

8-11 
2 

4 
4 

5 

1 

6 

6-10 
6 



? . 

6. 
5. 

"Brush 
4. 
3 . 
2. 
1. 

(32) 

Limestone, blue gray;1 fossiliferous (Seahorne 
Yi.est~e) 

Undercla~~, with blocky fracture 
Sandstone, uhite to light Gray, coarse, 
Creek" f orrJa. ti on 
S .. ale, uray 
Shale, black 
Coal 
Underclay 

granular 

l 
5 
l 

6 

5 

Samples 118 and 119 were collected from beds corres~ onding to nos. 1 and 

4 respectively i ~ the o~tcroJ above. 

Sa1ple 116 was collected from the Canton shale (Fig. 10) 

Geologic section 77. Exposure along a ravine •in the l::E. _l_ S\l. , 
'r 4 

sec. 23, T. 6 N~, R. 3 ~ . (Putman twp.l 

3 

4 
l 

Thickness 
Feet Inches 

Pennsylvanian system 
Carbondale series 

Brereton formation 
3 . Sandstone, thinly a i d thic~~bedded very fine grained 

(Suba CW,.1ds;o¥1'€) 1 20 
st. David formation 

2.- Shale, slightly sandy, evenly bedded 
1. Shale, gray (Canton ~e) (Sample 116) 

5-6 
25-t 

The Canton shale has been used in the vicinity of Canton for the rran­

ufacture of paving, building and sidewalk'brick, hollow block and drain# 
_j_/ 

tile arid it could probably yield equidly satisfactory products in 

.ii 
Sava0 e, T. E. GeoL.: gy and :mir.eral resources of the Avon and Canton 

quadrangles, Illinois State Geol. Survey, Bull. 38, .P• 262, 1921. 

nie Havana quadrangle . 

Purington shale 

No sar1ples of this shale were collected for tests, as- similar shale in 

the same stratigraphic _position has been used. for many years at ~ast Gales-
.LI 

burg , Knox County , in the manufacture of Paving Brick. 

v.17 
The resuJ. ts of tests of a sarr.p~ e of this shale collected at ~ast Gales-
burg is published in "Clay ::.18.terials in Illinois Coal mines", bl{ R. T. 
Stull and R. K. Hursp, Illinois State Geol. Survey, Coop . !Nlffi#ffiief Coal 
J i n i ng s er i e s , Bu 11 • 18 , p • 3 7 , 191 7 . It i s stated that i t i s s u i table 
f or comr..on, front, and pavir.g bri -..; k and hollow tile . 



The Purington shale is well exposed alon the ravine follov-ed by 

the \lest Havana line of the C. B. ~ .,. R. R. in the 1-m. ¾ sec. 32, and 
~·ll#ll##j###h# 

the NE. t NE. ¾ sec. 31, T. 6 IT., R. 3 E. (Putman) a:nd tn. the N\. -;t- sec. 

33 of the same township along the- ravine in which the· railroad line leading 

to the United Electric coal company strip mine is situated. In both of 

these places pits could be opened close_ to·railroad transportation. 

Francis Creek shale. 

No samples of the Francis Creek s~1ale~i:l!il !!oDf sEE~f U:W eel-

che,_, t e:r (.ao. a) eua~ were collected for tests. This is in some 

places slightly more s· ·. ndy than the Purington and Canton shales, but in 

r=.ost places it could be used for the same uses as those to which these 

shales have been put at ##J=/J.#;#f/I##d/I.#- Bast Galesburg and Canton. ~i~ 
s~:hr is well exposed along the tributary of Big Cre.ek which flous east 

across sec. 5, T. 5 N., R. 3 E. ( Le, i stow~;h1 ch is f 01_10-.rnd by the 

T/est Havana branch of the C. B. & • R. R. It is also exposed along 

3ast Creek in the SE. 4 sec •. 22, of the same township just east of the 

city of Le-,Iistown. The mantle of drift #IJ/L#f#IJ here is somewhat t~icker 

than in tn.e fj.rst named locality, so conditiOJ.L:> -.. rnuld not ·be so fc..vorable 

·for pit mining. 

Summary. 

Tests of the clays and shales of theHavana quadrangle and their 

equivalents else1.7here , show that there are abundant de_posi ts suitable 

for ordinary brick and tile and other nonrefractory clay products. The 
-t 5 

only clayA ;-rhich is refractory is a clay iri the Pottsville series in 
,.. 

the 4-th-s.e.d-i..m@-E..tari? se.quenc.e ( bed '_ of the general sec ti on) wh1 ch is 

locally 5 feet thick, and _:i,..s probably the approxir:ate stratigra.JlUC 

equivalent of the Cheltenham clay of the St. Louis district. No development 

of the clay and shale resources of the Havana c1uadrangle has yet been 

w1dertaken. 



OIL AND GAS 
0 i I 

'{;;>"'(J 

Several factors determine whether or not oil may occur in a given area . 

It is not necessary that prospectors be ::,.ble_to recognize all of them, but 

they are instrumental in the formation and accumulation of the oil. 

First of all there must be a source-bed in which the oil was formed. 

Any bed whicn once contained a large amount of orgamic m· tter buried in such 

a way that it was preserved and metamorphosed througn pb{Ysical, CLiem1cal and 

bio-chemical processes into petroleum, is a source-bed . Such a bed is usually 

shale or limestone, but frequently it is impossible to recognize the source­

bed #f#jffi#l##i from which an oil came because the reservoir-bed in which the 

oil occurs may not be the source bed. T.ue presence of a ~robable source-bed 

in an area is no indication that oil is sure to occur but assurance that no 

source-beds are present in trte vicinity would eliminate the area from favor­

able consideration. It is not necessary to find t.L ... e source-bed in oil pros-

.pecting if the reservoir-bed is known to have yielded snowings of oil. Re­

cognition of the source-bed is important, however, for other areas in w11icn 

'it is known to occur should be studied for the favorable occurrence of reser­

voir-beds, cap-rock, and structure. If conditions are right, such ar-as snould 

be 

A second requ1:s.i te for oi 1 accur,ml: ti on in commercial amounts is tne 

presence of a suitable reservoir-bed, such as a porous sandstone or a porous, 

cavernous or fissured limestone. Oil that is wideJy dissemin;..,,ted t _J. rough an 

impervious rock cannot be pumped out in commercial quantities. T.tle rock must 

be of such a character that t~e oil is free to flow readily under pressure . 

' nother requisite is th t there be cap-rock, that is a s _ ... ale or an im­

pervious stratum, over the reservoir-bed to prevent the upward migration and 

dissemination of t~e oil. 

A fourth necessary condition is the presence of rock structure suitaole 

for the accumulation of oil . As oil is usually associated with water ~nd 

~. 
}-g_ . 

'"' an a 



as ti1ere is an active circulat i on of the underground waters, the structures 

must allow the oil to accumulate above the water or in p:aces where it uay 

be trapJed out of the course of the circulating waters. The most co~ilon 

structures which satisfy the conditions are domes or anticlines and terrace 

structures on r onoclines. Ti1e 011 would be expected to accumulc- te on the 

high part of tbe structure in the Illinois region. 

In most regions, such as the Havana area, drilling need not be carried on 

blindly because the formatio-1s in the area are known and tnose w11ich carry 

oil in other localities are also known. Furthermore, drill records show the 

quantity of oil encountered. 

No oil has been )rodueed in the Havana quadrangle up to the present, 

but the discovery of oil near Colmar and Plymouth, IlcDonough County, 

about 35 miles west of the Havana quadrane le, in 1914 has led to tne drilling 

of several wells in the I-iavana qua~ran le 1n search of oil. 

The f orma ti ons iJ.:f/I.H.-##1/=fJlll#i in and near the Havana quadran3le W . ..J.i ch 

are known to contain oil elsewhere in Illinois are (1) the PennsyJvanian 

(esJecially Pottsville) sandstones; (2) the Silurian (Niagaran) dolouite; 

(3) the Hoing sand at the base of the Silurian (not known to be present in 

the Havana area; and ( 4) the Galen- doloLi te. 

The Pennsylvanian sandstones are reservoir rocks for oil in parts of the 

oil field-1' of sout 1eastern Illinois. In the havana quadrangle t n ey lie at sucJ 

shallow dept ... 1s and have been penetrated in so many drillings wit110ut the 

discovery of traces of oil that it is very i~ probable th:-~t oil is 9resent 

in these sandstones. 

The Silurian dolomite is a reservoir rock for gas and a little oil in 

Pike Count~ about 100 1~iles southwe . t of this quaarangle. In the Havana 

quact.rangle it is reported that a strong flow of salty water comes from this 

formation, but no oil has been reported. 



• 

The Hoing ~ is a thin sand consisting of well-rounded quartzitic 

V _LJ Hinds, H. ~ Colchester-1i.faco.mb Folio, Illi iiois. U. s. G. S. Geological 
·Atlas Folio 208, p . 12, 1919 . 

grains occurring in lentils on the top of the Th,qu6ketc1. suale and com.to.only 

under SiJurian dolor:iite . It accumulated 'in depressions on the to1-1 of the .Ja­

q~oketa and was re\.orked by the Silurian sea, so that its at::e is Silurian . 

Owing to the conditions under which it v1as deposited. and in part tof-ubsec;_uent 

erowion ti.le _:oin6 sand is irregularly clistri1R;ted and is absent in many 

districts; in its l e rgest productive area i_n ~Dotiou~h eounty it ranges 

froIT 5 to ~0 feet and averages 14 feet in thickD e ss. The hori~on of the 

Hoing sand has been nenetrated an at least six wells in the Havana quadrangle, 

but sandstone has not been reported in the records of any of these wells. 

-There is then no sure indication of its presence in any part of the Havana 

area. 
ap roxinately 

The Galena dolomite is o.ff\. the same a 0 e as the Kimmswick ( Trenton) 

fornation which #-JI-##.#.### yields a cou11ercial i:JUl)ply of oil in the ha..terloo 

and Dupo fields in Uonroe and St. Clair Counties in ·southwestern Illinois. 

No oi 1 sho"\" has been reported fro1 it in the Have,ne area. 

Results of previous exploration. 

Six of the seven deep ,ells in the ~uadrangle were drilled in search of 

oil. The available inforL.ation concerning these test.sis here hriefly oum-

(1 
. ~~ 

1/eltat Depler Springs , sec . 8, T. 5 N., R. 3 E. (Lewistown) . 
~ 

Depth 2245 feet . ·No record of strata available . A letter fron ... .1....r . Depler 

of Lewiston1 states that a --/J####I./i flow of very sulphurous water was struck 

a.t 600 feet (probably in the "l!#Dlii##lffi###lf1HUJ##Ur/li/i-H###. Silurian or Devoni n 

lines tone) and at 1100 feet, near the base of the Galena dolon'i te a flow~ 

of 1500 gallons per minute was obtained. No show of oil was reported. 



(2 F. W. Harrison well. s . of the center of SU. 4 sec. 29, T. 6 1r., 

t,Wf• 
R. 4 E . (Buckheart~. Depth 1395 feet., ending near the base of the Galena-

.\~. G'ta)-s t d · ff· · t Piatteville& (Se@ record lID, Appendix i was re .iJ or e . 1 n su · 1 c 1 en 

quantity below 200 feet to burn continuously. 
mil dle 

This is near ·the ~e of 

the Pottsville for a ti on. Mo oi 1 sho r was re_po-rted. 

( 3 ) Robert Z e ~p e 1 zre 11 • _1E • c or • NW. t sec • ~ , T • 5 N. , R. 2 E • 

t, ~- . 
(Bernadotte) . Depth 820 feet, endine; in the Silurian or Devonian lirestone. 

c.. ~/t.) 
(See record 12, Appendix -~J; To shov.ring of oil or e;as was reported. froL this 

.rell. 

(4} Brock we 11 • SW. 4 sec • 2 4 , T. 5 . . • , R. 2 E • 
+~ I 

(Bernadotte). De~th 
/\ . 

929 feet, ending in the upper part of the Galena dolor 'i te. ( See record 13, 
c.. 'S,) . 

appendix .:e, . Nearly fresh ,ater wc1,s reported from a de .ibh of 257 feet, 
' #"big lime" 

near the top of the ~~eolmk-Burlington)~. A flow of salty and sulphur-

ous water was reported fror:.1 the "second lirien · (Silurian-Devonian) at about 

648 feet. The well now fl.ows from this level . Another strong flovr of water 

seid to have been fresh, but with a "flr.t" taste ua·s encountered at 965 

feet in the upper part of the Galena dolomite. No oi 1# shO\Y was reported . 

(5) Uiller well. m. {- SE . ¾ sec. 19, • 5 N. j R. 3 E. (Le¥:istow~\ 

Depth 1045 or more feet . Ho record of the well is available . Durine 192~ 

water \'\Tas flowing from the top, of ±ha re~, 
~"f-1 

( 6} Hahn 1Ne 11 . J\ V. ¾ sec • 31 , T. 2 2 N. , R. 9' \l. ( Ha van~ • Depth 

1442 feet, ending near the top of the st. Peter sandstone. (See.record 19, 

Appendix .i'$1~ '1,ilows of water were reported from limebtones of the St • 
.(I. . 

Louis, .!arwaw, Burlin ton, Devonian ( Ta1)Sipini~on), SiJ.urian ( "Niagaran") 

and Galena forr.1o,tions . The flow of water from the "Niagaran" linestone is 

reported to be mineralized. The flow amounted to 5000 barrels a day when 

the well was completed . No oil show was reported. 

Recommendations. 

No tests for oil need to be carried below the base of the Galena-



Platteville /1.#IA#l#J#ffi##l#/r/l.dolomi te and limestone, as oi 1 is not known to occur 

.L n older str·=tta. The depth to this horizon varies froL about 1400 feet in 

the western 9art of the area to about 16EO fe ~t in the southeast ~art of 

the que,drangle. 

The strons; flow of water obtained from Nost of the possible oil.bearing 

horizons indicates that these strata are saturated with water under _p re .. ,sure·, 

and if any oil is present it must be on the higher part~ of structures. 

The structures of the Springfield (No. 5) an~ Colchester (ITo. 2) coals 

and seven pre-Pennsylvanian horizons are contoured in figs. f).. f- l J.. <=t. 

The predominant structures are a e;en_ral southeastwa-m dip and a shallow 

#lfJ.1#/I.,Jastv~ pitching syncline wh1 ch crosses the northern .t)art of the Havana 
. 

quadrangle. Weak anticlinal structure with two or more small enclosed domes 

is indicated ffil#I# south of this syncline on the structure map of the Col­

chester coal, but the slopes of these structures are so gentle as to be 

unfavorable for_ the 1 igration and concentra.tion of oil. If the steeper dipg 

of the Springfield (No. 5) coal along certain parts of the valley of Buckheart 

Creek and its t 1:ibutaries continues down into the deeper strat, #####vil/Jtllitf 

an anticline pitching east~ may lie in sections 1 and 2, T. 6 N., R. 4 E. 

(Liverpool). Mo drill records are available in this inw1ediate vicinity. 

As no reservoir bed is known to contain oil under any part of the Havana 

quadrangle, and as no structures particularly favorable for oil accumulation 

are known, the chanceffi of finding oil in com.r ,ercial quantities in the area 

is not believed to be particulRrly good. 

Gas in the glacial drift 

SwRll quantities of natural gas are encountered in some wells########.## 

at or near t.ne base of the glacial drift. This gas is formed from the decay 

of plant material in old soils~r peat beds of interglacial or preglacial age. 

The distribution of these mri terials is rather sporadic, as they ware removed 

• 



r ·-; \ 1 

from most of the area by the Illinoian glacier. They are somewhat more 

likely to be preserved in the bottoms of preglacial valleys which were filled 

with drift, as the ###IJll#l#Hl1'UJ glacier performed 1·ess erosion in the smaller 

valJeys than it did on the divides betPeen ~. Gas is repartee. in the 
" 

1 1 
3 ( ){) well of a farm in the S l. 4 SE. 4 sec . ~5, T. 6 N. , R. 3 E. Putman • The 

I\ 

gas pressure is so low in most #1##1### wells.in the glacial dr1ft that the 

flow varies with the atmospheric pressure. The zones from w111 cl1 t11.e gas is 
total 

formed are thin and the~mount of gas present is stall. 



t\ 

ATER 

The Havana quadrangle is well supplied with water, both surface 

and underground. The surface \1a ters are little used, exce_pt w11ere darns 

have been built across small ravines and reservoir$ for waterin · stock 

h:::-Jve been made. The water of ~ Illinois River is not al i table for 
~Y-(. 

human consu~ption~ as it ~carries much of the sewage of ChicaGo 

and Peoria. I 

~ 
A part of the" water crf Fains sinks i nto the ground and moves slowly 

t- " F u ..f ct J'L ~ . 
: ownward through the soil and subsoil until it reaches the zone which is 

i ke v. ~ r, ""- Y- S '-'t.., f'"' · _,. ., ' A--
already saturated ~fi th water, ~ the water ta.ble. .Jhen wells are sunk 
be 1 ow :i L... .,.. v u "'\f\,lj \ "'..J w c Y" 

I# the water table the t\.water, flows ioward the well-,!%i1G may be p mnJ?e.d.. 

The altitude of the water table is not constant at any place, as it is 
V (A 'f i .e ';) w ·, I I 

- the amount and nature o:F rainfall, the @ase wi tb m.,;uah 
P.e r w e.~ • ; , o th 

th~1 surface soi~ aa.mits t,he watcx of rains, §"fJ.##:JriJli:/lt#l#fii1r## and the 
~ 

amount of water which way ~e withdrawn k ,n, Lt in wells. The -water table 

is usually nearer to the surface in #IH level areas than in a hilly 

country, and it is nearer the surface in the valleys of the larger streann.s1 

than in level u lands a :ay from the streams. The water table 1s also nearer 

to the surface in places where there is an impervious layer of s me sort 

at a ·shat).ow depth, which holds the water above it .. Where such impervious 

layers outcrop along the sides of valleys the water may reach the surface 

as springs or a line of seepage along the outcrop. 

Where the strata are incline~### water may enter a porous stratum 

along its line of outcrop and move along this stratum in the direction in 

which it is dipping to a_ #ffl#fl#I/I/11/IJ.IJ:JHJHIJ depth of several thousand 

feet below the surface and a distance of several hundred miles. ff there 

is a change in the direction of dip and the porous layer passes beneath 

a nonporous l~yer like a shale formation the water may accumulate in 

the lowest part of the structure until it #.#4J##;###ffl is under considerable 



pressure or "head". Vmen a well is drilled penetrating water which is 

under such a "hen.d" the water will rise in the well, and if the head 

is sufficient, the water will flow to the surface. The name artesian 

is used for such uells whether the water flows at the surface or simply 

rises some distance above the top of the stratum in which it occurs. 

There are several ##Iii artesian ·wells in the Havana y_uadrangle . 
underground 

The chemical character of w·~ter depends largely u.._1on the distance 
I\ 

which it has traveled after enteri~g the soil and the chemical char_cter 

of the rocks whrough hich it has passed. Thus water from limestone 

formations is commonly "hard" because some of the limestone has decompoaed 

in the### water forming the soluble bicarbonate of calcium. As much 

finely ground limestone is present in glacial drift and loess,water from 

these ffi'"\ terials is also COn:ttL.only hard. n Marine sediments ##ffe##llffe/1# 

commonly contain some salt which may be dissolved ltbl-t by w ,ter passing 

through them. Caal beds and associated strata contain much iron sulpnide, 

either pyrite or marcasmte. This is decomposed by underground water and 

soluble sulphates may be carried a.way in via ters which p.ave passed t.u.rough 

such strata. Thus ·waters from Pennsylvanian strata in many places 

contain too much ffi#fHfH dissolved sulphate to be satisf~ctory for domestic 

use. Waters from deep wells in many places are more highly mineralized 

than waters at shallower depths, al though some deep water bearing strata 

yield water with a low content of dissolved solids. 

When a deep v1ell is drilled vrater is comnonly encountered in 

several strata. The water pumped from the well may not, thus, be 

typical of any one of the ·water bearing formations, but a mixture of 

all . The tot 1 yield of a well 1ay be increased by maki _g use of all 

of this# water, but if the water from any of tne strata contains an 

undesirable quantity of dissolved solid~ 
d ~s, r,p\e 

it is w-e-3:1 to case the well 



through such strata. 

Uost of the farms in the Havana quadrangle obtain water from the 

loess or drift, or alluvial deposits, or from the top of the bed rock. 

A few wells obtain water from the Pennsylvanian and Mississi!)..t,) ian formations. 

The city of Cuba obtains water from tl1e St. Peter sandstone of the Ordovician 

system. 

City and village Yh ter supplies. 
Ii?. "i'1 I ,, 

Havana, Lewisto-rm and Cuba have ~ v.rater supplies. ff# .Analyses 

of samples of water from these ci"½' ,rnp;,J:iras I# are given in table 3 1p1/ 
j 

J<1 Analys es and so_.e other d;::i,ta on these water supplies are taken from 
✓ Habermeyer, G. c.. Public Ground 1d1 ter Supplies in Illinois, Ill1noi s State 

",1a.ter Survey, Bull. 21, p~. 159-161, 280-281, and 353-355, 1925, sup­
piliemented by later information fro m the officials in charge of w ter supply 
in these cities. 

The city water of Havana in 1927 was drawn from 4 driven wells 75· 

feet deep and 1 drilled well 77 feet deep, sealed at the base. No log 

of these uells was obtained, but they passed through sand and well _rounded 

stream gravels, but no loess, till or rock . The base of the wells is 

probably within 10 or 15¥r the ff base of the valleyf~ii#IU The water 
I\ 

in a~ well drilled in November, 1927 stood 19½ feet from the surface 

before pumping . The level of water in ~he wens varies somewhat according 
daily 

to the level of~ Illinois River. The average~amount of water pumped 

in November, 1927, was 260,000 gallora • In 1921 tiie average amount of 

,-,a ter used was estinr..;.ted at 350 ,oo·o gallons . It #,is said that 3,000, 0 00 

gallons has been pumped in 24 hours. The water has a mineral content 

of 197, a total hardness of 165 and an iron content of 0.2 parts per 

million in a samplei collected ~ Septe~'ber 23, 1921. 
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The city riter of Lewistown comes from 3 driven wells and l_drili.ed, 

cement cased well in the Spoon River bottom lands in the SV. ¾ SE. 4 
ef( .. 

sec. 32, T. 5 N., R. 3 E. (Lewistown) about 2½ miles soutflwest of the 

city. The wells are 28 feet deep. The upper part of t~e well>is through 
~ (Q_ - D..l0f L ~ 

loam and below this is sand with some grave11 //Water stands in the wells 

15 feet below the surface before pumping. ~ne average consumption of 

water is 175,000 gallons per day and the wells were said to have a capacity 

of 344,000 gallons per day. A sample collected~ September 22, 1921 had 

a mineral content of 434 and a total hardness of 325 parts per million 

and contained no iron. 

The#### water of Cuba is derived from a well 1768 feet deep in the 

northern part of the vilJage. The base of the well is 298 feet below the 

top of the St. Peter sandstone, and prob.:.:.i,bly near its base. Ehe sequence 

of strata penetrated in this ,-rnll is shown in figs_lS-1--\!<1-I The water sctands 

in the well 103 to 136 feet below the surface. The ·well is cased to a 

depth of 317 feet. 0 The temperature of the water is 73 F., whicn indicates 

that a large part of the water comes from the lower part of the well. 

The mineral content is 2558, the total hardness 735 and the iron content .8 

parts per million in a sa.mple col1ected .!./Jay 25, 1923. As snown in T1.-Jble,3 
~ 

the principal dissolved solids are sodium sulphate, sodium earJonaie and 

ma.g:aesm.um sulphate in the order of abundance named. The #.#Ii¥}. water from 

the St. Peter sandstone is known to become increasingly saline toward the 

south in Illinois and a little farther south than this it is too salty to 
~ 

be suited for human use. ~ in Rushville, about 45 miles soutir ,est 

of Cuba #t/I.IJ a well in the St • .Jeter sandstone yi.elded water containing 

4121 parts### of dissolved solids per million, p;rincipally sodium chloride. 

A part of the sulphates and chlorides in the Cuba well may come from 

' 



porous lay#ers in the Burlington limestone (Mississippian), the N1agaran 

dolomite (Silurian) and the Galena dolomite (Ordovician) above the- St. Peter, 

as the## water from these horizons is not cased off. 

of water pumped daily was esti rated at 15,000 gallons. 
public 

In 1923 the amount 

The village of Bryant has no #ffi##HII water supply. Water is obtained 

by residents from dug or bored uells in sand at depths of 18-20 feet. 

This is about the thickness of the Pleistocene materials at Bryant, so the 

,ater prob~bly comes from the top of the bed rock surface. 

':i:he village of st. David has no public w t1tr sppply. Water is obtairied 

from private wells dug into the drift to depths ranging from 20 to 35 feet, 

ff# 15 to 20 feet above the surface of the bed rock. 

Flowing wells. 

Three deep 1ells which were drilled in search of petroleum are now 

flowing wells. The strongest flow comes from the uell drilled for Mr. 

J. B. Depler by ~l. H. Gray and Brother along the north bank of Big Creek 
+wf. 

near the center of the _ .J.i. ¾ sec. 8, T. 5 l'if., R. 3 E. ( Lewi stown,J about 

3 miles northwest of Leuistown. A flow of water containing coasiderable 

sulphur was recorded at 600 feet. Eelow the Galena (Trenton) limestone and 

dolomite the well was flowing 1500 gallons a minute. It was drilled to 

a depth of 2245 feet, probably ending in ##INhf## the upper Cambrian 

(Croixan) s·J. ndstone or doloL.ite. The well w c1,t.J drilled in 1901 and in 1917 

the flow was estimated at776## gallons a minute. Swimming pools were 

erected beside the well and a resort established there. The water still 

has a strong flow. A sa.,_q.,le of water from this well collected in 1904 

had a mineral content of 2138 and a total hardness of 515 J_.)arts per mil­

lion (Table _.S_.) 



A well drilled for Mr. 3. H. White and Sona of Havana for oil 

in the ffi1. ¾SW.¾ sec . 31, T. 22 N., R. 8 w. to a depth of 1442 feet 

into the top of the S.t. Peter sandstone is reported to have ha.cl an initial 

flow of about 5000 barrels _.;>er day. A sample of##. water from this well 

~ :~Ja----=------- had a mineral content of 2400. anu a total 

hardness of 440 parts per mi lli·on. 

A well drilleft for oil along the edge of Big Creek valley near the 

center of sec. 19, T. 5 N., R. 3 E~ {Lewistow~~s now flowing#. I# No 

inforw.ation regarding the# strata from which t11is water comes was ·obtaL-ied . 

Farm wells. 

The farm wells are principally in loess , glacial drift, alluvial 

deposits and the Pennsylvanian strata. 

YJhere the loess is fairly thick and i--e underlain by Illinoian·gumbotil 

a consider~.ble amount of water is collected in the loess and wells dug . , 
.vt,, 

to the !\base of the loeS"'d' may obtain an adequate supply. Jells in the 

loess are some,1hat more 
loess is 

well~, as the# #·1# n10re 

subject to seasonal variation in yield than deeper 
~ 

imxnediately dependent u_)on rai nfal1 than G!:eope1: 

~~ 
#r#l!f#;'K}hori zons . An increased number of wells in the loess of" increased 

pumping as in stock farus- may also loner the level of the· 1a ter table 
> 

so that 1 ells must be drilledf ·to a c re~ter epth after some years. 

In the northwestern part of the quadrangle the loess is only 6 to 8 feet 

thick and most of the ·wells extend tdi!'&llgi'l. tb~ J PAB f> into the underlying 

till, ·-.rhere the -:rater collects in sand or gravel pockets in the till~ 

¥t s 'bise, or at the bc..~-se of Toe nost s ; ti sfactory 

yields come fror: lenticular masses of sand and gravel which are found in 

the Illinoian till and f.ro~ alluvial gravels of Yarmouth a ~e \ihich 

\:ere ~uried beneath the Illinoian till. 

In the broad sandy terrace east of ~ Illinois River a ~1d in the 

flood plains of Iilinois and Spoon Rivers and some of their larger 



tributaries a plentiful supply of ...-,ater is obtainable fro_,~ alluvial sands· 

and 6ravels. The depth to water in the flmod plains is usually less than 

15 feet . In the terrace area :#rJ.# ,ater can usually be obtained in suf­

ficient 1uanti ties in ,1ells 215 to 10 feet i!-f.;/):11, but the depth to water 

is sane 1hat grer,ter on s-and dunes , as the i:--ater sinks ~ readily through 

the sand . 

In a fe- · ... Jarts of the quadrangle the Pleistocene and recent de1)osi ts 

have not furl/mi shed an ad~quate supply of Yr ter for farm use, either be-

cause of the larger farms or because of the absence 

of IHf/l#IM/JiJ.{I sands or gravels in the Pleistocene . In such places u€lls 

have been extended into the Pennsylvanian, Tihich hGs locally yielded an 

adequ:=ite supply of v:::-iter. The principal aquifers in the Pennr:3ylvanian 

are the s·andstones, al thouch water is occasionally obtained in coal or 
:1a t~~ c. o'l\t&{ 1,f'IS . 

in the roor1s of abandoned mines . Such u#J /lffi usuallyl\_lbo ffo much d1ssolvadi,J-

sulphate as to be unsatisfactory. The most important Pennsylvanian sand­

stone is the Pleasantvie,, \7hich is _locally 50 feet thick and imrediately 

un .erli0s the drift in r.melfl of the southern half of the qua,drangle. The 

Cu1a sandstone is second in irportance. Records #J# of Pennsylvanian f::-rm 

vrnlJ.s are not avr~ilable, so the ~'-f-#-Jf~ a·.:.uifers in these ·rells is not 

cert~inly kn~n. It ~ould be eJ~ected, ·ho~ever, that an ade~uate yield 

r~ibht be obtained fron the base of the Pleasantvie;,7 s:.ndstone, especially 

v1here this does not im·1ediately overlie the Colche~ter (No. 2) coal. 

A fe\.,. 1._,.ells ( ~e tab 7_fi, A:!.')..?'1f4..i~ ~ ') \~est of Duncan mills ,rere extended 
s ~ _Ov.{., 

into the lo•;1er Pottsville or the to1) of thei:'"1ssissip)ian?lime,_ tone before 

an ac_equate yielc of ·w ter 1 .as obtai ed, suc-esti:-:!6 that sor_e ,tndstone lou 

in the Pmttsville which is not ex_>osed in the Havana :..uadran .. ·1e· .ay be an 

:-i.--_uifer of sore i :)ortance . 

The hi. ;hest aquifer belo-.. th( Pem sylvanian in thP fiB,Vrf~ 1%1o~e~~d is 
• . n1· an)' ,~rhich wou ~ 

-Jrob t ( -iss1ss1 °'.t' . ,, , the ::aurlintton limes ovie 
y 



at a denth of 400 to 500 feet in·~ost part of ·the cuadran_le. 

~~ter·and veget~tion. 

The rai nf"' 11 is 2..de uate to su )port a luxuri ·,nt :-ro :th_ of ve,.:et2. ti on 

in ost 
4 
arts of the ::::av_Jn .... , c:i.ua .rangle. !t# "!)-ft# Je.--.,rs -r·hen cro ... s f'l.il 

JJ_ I I/ 
r,, f; because of drou;ht are prd-.ctica1ly un1:norrn. In the srndy terrace 

area east of #f# Hava,na liJHJJ"/1.1/ and esJeciaLly fun the dune ridces <bn this 

terr--ce the "'-rater sinks to the water table so re:.1.,dily that the subsoil 

is usuaL y dry and the area is covered by. an assemblc1[;e of plants ·,·i th 

· lonrr taJ) roots or ,-r .t r stor.in,., arrP.n,...ements like the cactus. T'ne pl2.nt 

r,r e·_bla 7 e here is not ,bl~- different thalh that in other parts of the .uad­

r2.n,,,.le, rese- _blii-1s 1 ore./ the vegetation of the semi::-,rid :)lains of the 

rnst . A-1 ex 1Jeriment has been recently undertaken to f eter: ine ·,hether 

the yie1d of crops mi~ht he materially increased by irri,..,....,ting this sandy 

soi 1 ni th v.f-~ ter fro;-1 ,rells. 

e-.::_1eriment· ~ available o 

_To in-for:riati on re,.·2,rdi::ig the results o.f this 



f_; Much of the inf or.-~ ti on in this sec ti o :i-1 is tP . . e. · from 'Soil Report Mo. 
28, Mason County Soils , u · R. S. Smith,·E , E. DeTurk, F. C. Bauer, and L. 
H. Smith , ffl/i###. Universit· of Illinois Agricultural :Jx_peri ent Station , 
1924 and the unpublished map of Fulton County Soils, 1 1hich vras loaned 
by Dr. R. S. SmitiJ.## of the Soils Survey Division. 

Although the detailed discrintination of soil types lies outside the 

scope of this report/~eologic processes have played a most i:r-:portant 

in the formation of the soils of the Havana 4uadranele . 

art 

(I) 
The principal raaterials from which the soils have been derived are· the 

Peorian loess ,f..J-)the sandy terrace deposits east of ~ Illinois River and 
· Q), · and slack water 

. the ffe/l#r/1 dunef sands on this terrace, Jisconsin loessl\deposits on terrace 

areas Trest of 'e'h@ Illinois River,\~ost.glacial alluvial deposits in ~ Illi-

. d S R. :N. • ( s-Jl . 1 · no1s an poon 1ver vall~eys and 1n many smaller streams and ac1a _ drift 

and bed rock (Pennsylvanian) on slopes from which the Peorian loess has been 
_ i~i~~ · uJ 

removed . The ~e.x of the soil depends upon the c1.1.aracter of the 
r } 

materials from 1.-.rhidh it has been farmed; tire topographic position in uhi ch 

it is situ-ted,Vthe ease of water circulation through the soil and 4".{he 

length of time that soil Pormin · processes h ve been at work . Soil types 

differ, not tlffi only in ~he char cter of the top or surface soilj but also 
U~w ~I 

in the subsurface or su· Jsoil . The zones which constitute the~ rofile 

are described in the interpretation of soils formed duririg the Sangamon 

i n t erg 1 a c i al p er i o d ( , .• 2 "4 
The soils of the Havana quadrangle may be classified as upland prairie 

soils , upland timber soils, terrace soils and swamp and bottomland soils. 

The char .... ,cteristics of soil types belonging to each of th s " classes is here 

summarized briefly. 
prairie 

Upland ff#JJ## soils 

"' Prairie soils are dark in color, due to the accumulation of organic 

mat t er , which is derived very largely from the fibrous roots of prairie 

grasses. The n t 
e Work 

of erass d·fron rapid and 
roots was protecte 



and complete decay owing to the rather effective exclusion of oxygen by 

t.a.e covering of fine, ~ oi st soi 1, an~ by the .J -:¥ t of veget ti ve .1.:a tori ,1 

formed by old grass stems and leaves." --4/t Upland pra~rie soils are fou .1d 

✓ ~ Smith, R. S., De'Turk, E. E., Bauer, F. C., and Smith, L. H. (}~. cit. 
p. 12. 

Wea'f &E' ~Illinois River ·n the level plains along drainct.ge div1tt. 0s, like 

that exteRding southwest from Cuba. They are less extensive i11 t h e Hava na 

quadrangle than the upland timber soils. The folloY:ing types of upland 

_prairie s oils, .have been rrai:1ped in t ~1e Hrivana uadrangle. 

(1) :Brown silt loam. ty~e 1s found in many parts of 

the upland which are slightly rolli ♦g, but it <iees no.t commonly extend 

to the -imr:ediate banks-of the more deeply cut streams. the surface 

soil, 0 to 6 2/3 inches thick, is brown silt loam, varying on the 

one hand to black, as it ~rades into black clay loam and on the other 

hand to grayish brown or yellm.i sh bro17n as it· grades into the ti1.ber 

types. 11¢1/#1/F//I. The natural subsurface stratum vari e s fr01 9 to 16 i.nches 

and ## is co1:l,J, only yello 1ish brown in color. The subsoil begins at a 

depth of 12 to 22 inches. It is a :rellowish clayey silt, but 1s coiill.rlonly 

f3!iable in te:, ture, :/hA'nhJffi.#H#H differing from the next type, in 1,·!l.dch the 

subsoil is plastic. 

(2) Brown silt loam on clay. This soil is found on tho more level 

and n ider interstream divides li.rn that extending west from Cuba u ich is 

f ollo-.,ed by the T. P. .., -
CiC '. 

R.R • The surface soil is darker in color tnan 

t ::o.at of the preceding type and thicker, 10 to 12 inches. The subs{j.f!face 

stratum is 12 to 16 inches ~ ~ and bro . n do dark brown ;; ii : : le¾'-. 

The subsoil is darker ~ o-rur-than that of the precedin type and is 

commonly p ~.astic. The fr~,cture# surfaces are CefflL OHly coated with a film 

of dark bro\mish material, v1hich is less comr:on uhere the soil drainclge 

is better. 



r; \ 

clay cl) Black"loam on drab clay. This~ type is found in a srna.11 area 
south 
f~j# of the T. P. & 

i .~ s C. • 2 s I , G, I R., & 
• Ry R. in a level poorly drained area. The surfaGe s oi'l 

0 to 6 2/3 inches, varies -from dark brown to black plastic granular clay loam s \G\. . • 
The- substtrfu-ce, 'Hhich extends fiom 6 2/3 tu about 20 inc.hes in dc.p th l--e -b:P­
ish ela ~ loam. i1he snb5oil is dtab or olive-e-e:3:-e~ed silty ela~, very 

Upland. timber soi ls 

Upland timber soils differ from upland prairie soils in t hat they are 

commonly yellowish gray in color, due to their lo~ organic matter content. 
-1 .fl 

~s are lo in organic rrr tter because the shade fro1_ fore s t trees 

prevents the growhll of prairie gr· .sses, and the trees themselves add very 

little organic matter to the soil, for the leaves and branc1es either decay 

completely or are burned by forest fires • .Ille upland timber soils occur 

in irregular zones along wtreams and in the narrow di~ides b~tween the 

smaller tributa,ries. Their topographic position near stream valleys 

allows the ~q,ter of rains to f# drain into the ground more rapidly than 

it can in the more level areas farther f'rom stream courses •. This permits 

a more complete oxidation of the organic material in the soil, wh1ch also 

causes the color to be li ghter. The following types of u_J land timber soils 

have been mapped in the Havana quadranLle: 

(1) Bro'"inish yellow gray silt loam on tight clay. This soil type is 

found in small patches in flat and rather poorly drained timber soil, gen-
0 to 6 2/3 inches thick, 

erally at some distahce from strem .s. The surfnce soi7'is gray pulvurtllent 

s:tlt loam containing s all rounded iron concretions. The subsurface stratum 

varies from 7 to 10 inches in thickness. It consists of ·whitish gray to 

yellowish gray silt containing rounded iron concretions. This stratu1u ,~~ff 
is so ewhat imperviuul to water, but not oo much so as the subsoil. The 

subsoil con~ists of con~act, yellovish tough silty clay or clayey sit 

that is rather i 1.pervi ous and into which the roots do not penetrate to 

any extent. 



InsErt after line 3. 

As it pas.ms toward brown silt loam, ·which nearly al1a..1 s surrounds it, _it 

becomes more silty. lffi####-###1#### The subsurface stratum has a thickness 

of 10 to 16 inches and v~ries from bl· ck to bro\nish gray clay loam, us~ 

ually sorr.ewhat he ..... vier than the surface soil. The lower )art of this 

stratu11:- fre(_uently is ·drab or yellO\tish dra b s1ity clay. T11e stratu11 is 

pervious to water, owing chiefly to the joi ting or checkini; froi .... s i1rinkabe 

in times of drought . The subsoil to a depth of 40 incnes j"jjj varieo froru 

a drabl to a yellowish drab silty clay. As a rule, the iron is not h1ghl.f 

oxidized, because of poor drain~ge and lack of aeration. 



(2) Brownish yellow gray silt loam. Th1s ~ype is· gfg1PfFlfJitfl 

the most extensive in the upland area in :Hulton County. It occurs in 

the outer timber belts along streams , and caps# many of the narrower 

divides bet' leen streams. The surface soil, O to 6 2/3 inches, 1s a 

yellow, yellowish gray, gray or brownish gray si~t loam, incoherent and 

pulverulent but not granular . The more nearly level areas are gray in 

color, while the more rolling phase of the type has a yellow o_r brownish 

yellow color. As the type ap~roaches brown silt loam, it becomes ~ec1dedly 

darJrer . flflr##=l#NJ,;/JI/L The subsurface stratum v ri es from 3. to 10 inches in 

t1-i ckness, erosion h· ,vi ng reduced its thickness on the more roll1 

areos. It is usually a gray, grayish yellow, or yellow silt loam, pul­

verulent, but becoming mure coherent and pla_tic \nth depth . The subsoil is 

yellow or mottled grayish yellow clayey silt or silty clay, somewhat ~l~s­

t1c when rnt but friable \ hen only · oi s t, and _pervious to water . 

(3) ##HIH##l#l#f#I# Eroded silt loam. This soil type occurs in the 

hilly and eroded country along all the stream courses in the upland in 

::B'ulton County. I il topography it is very rolling, and in most places is· so 

b· dly broken that it should not be cultivated because of the danger of 

washing. The surface soil, 0 to 6 2/3 inches, is yellow or brayish yellow , 

pulverulent silt loam. It varies gre tlJ in color and texture, owing to 

recent w· shing. In many p :i aces the natural subso_l Lay be exposed. This 

exposure gives it a decidedly yellow color. In some _places the surface soil 

is formed from glacial drift and the Pennsylvanian sandstones and shales , 

but this is only on li~ted areas and the steeper slopes . The subsurface 

varies from a yellow silt loam to a yellow clayey silt loam, and on the 

steepest slopes ray consist of weathered glacial drift . The thickness 

of the stratum varies from 5 to 12 inches, depending upon the amount of 

recent erosion. The sub.soil is normally a yellow clayey silt, but in sore 

areas it is composed entirely of glacial drift. 



Terraee soils. 

In the broad terrace east of Illinois River t11e terrace soils are 

formed principally fron sandy alluvial or wind deposits. In the smaller 

terrace areas in Fulton County the soils are formed principall on slack 

water silts or loess deposits. The following types of terruce soil have 

been differentiated. 

(1) BroYn sandy loam. This is the most extensive soil type on the 

terrace ffe### east of the' Illinois River. It und.rlie . the more level p~rts 

of the terrace. lhe surface soil, 7 to 3 inches in depth_is brown sandy loam 

low in organic w tter. The proportion of sand in the surface soil vari,es 

rather widely so that· this stratum -y() n ~ <'
6 from a sand to a loo.m. The bUb­

surf2ce is 4 to 16 inches ~thick:ae-s-s- a nd v· ries from yellowish or grayish 

brown sand to yellowish or grayish brovm sandy loam. T.t1e .:;ubso1l v~ 
' 

~ffl a yellowish milty sand ~ a yellow sand. In some parts of the areu 

recent wind action h,. s covered the surf ce aoil of this ty.J e j .:jf to ~ de~th 

of 3 to 6 inches with sand. 

(2) Brown gray sandy loam on tight clay. 'Illis type occurs in the parts 

of the terr~ce southeast of Havana which are naturally poorly drained, ~.nere 

the water table is high and ponds may form after se~.sons of heavy rain. 

The la~ge temporary lake in the Sl. 4 sec. 8, T. 21 N., R. 8 · • is somewhat 

typical of areas with tl{is soil. T.he surface soil, about 8 inches m.epp is 

.Jredominantly brown sandy loam. It v ries from silt loam to sand. T.ae 

color of the surface soil is not uniform, v~rying from grayish brown to 
t-l-\\ ~' 

gray. The subsurface is 9 to 12 inches i-¥l ttri · @-6-5,.... The upper part is 

bro\mish gray in color, somewhat similar to the surface, but passes at a 

varying depth into a grays .ndy silt containing little organic rr.atter. 

The subsurface, at a depth of 17 to 20 inches, pi. sses very abru_ptly into the 

subsoil which is a plastic im)ervious mottled yello, clay, 8 to 20 inches 



or more in cb-ii ckness. Usually a coarse sand is go_und beneath it. This 

type of co1pact subsoil is described on p. J. 1 int con. ect1on with the •'SQi~ 

(f 

profil s of indian mounds near Havana. ,. 
quadrangl_e 

(3) Dune. sand. This soil occurs in the pa.rt of the ## ·which are 

sho~n on the geologic map as sand dunes as v ell as in small p~tches on 

the terr ce too small Ill in size and too irregular in shape to be ma~~ ed. 
11 A ~ 

1 
' 

' ,. -the dune areas were ma.ny of tbe.J.;1 covered with timber, and some of this 

still remains, but nuch of it has been cleared. The surface soil is brown­

ish yellow loamy sand of medium texture. This same. n:aterial extendo to 

\:ell belov, O inches in depth with no chanbe except that the #1il#l###flil1f 

color~~ ~~~ yellow at a depth of about 8 inches. 

(4) Yellow gray sandy loam on sand. This soil~ occurs along 

the #lffl Illinois river bank margin of the terrace north and south of 

havana except where sand dunes occur along the river bluff. This area has 

been forested and i..), therefore a ti 1 .. ber soi 1. The surface soi 1 is 
is 

abo··t? inches deei) .nd
1

grayish yellow sandy loam wbich,i;s very lo-r in 

organic ma.tter. The [:'ub~rface is yello \; sandy loam about 13 inches in 

thickneJSS• _. It passe..., into yelloH sand subsoil at 18 to 30 inches in dt:Jth. 
(15) ~ ~~ 

(6) Brownish yellow gray silt loam over sand and gravel. This is 

the principal type of terrace soil mn the terrace remnants along Illinois 

River, Spoon River and the smaller streams we - t of "etre'"' Illinois River. The 
s 

surface soil, 0 to 6 2/3 inches~ is yellow~ brown to grayish yellow silt 

1 oam, The subsurf?.ce soi 1 is rep re .. ented by a stratum of yellow to e-;ra- i sh 

yellow silt 8 to 12 inches 1N'r thiek.t'!t't'~- The subsoil is a yellov, ili ghtly 

clayey silt. In some places sand or gravel appear at depths of 36 to 40 

inches. 



/ 

.Insert at line 18 . 

(5) Black clay loam. This soil underlies :part of sec . 21 , T. 21 N., 

R. 8 'ii. 1.t the southeastern corner of the ua ~"' rangle. The area where it 

occurs lacks n' t ral drainage and ~e ditches have been recently 

extended into this area. The surface s011, about 8 inches in depth is 

usually a black clay loam, granu~ ar , ,hen dry a :·:d plastic H~Lien wet. 

Small areas occur in \7hich the surfac~ is sandy clay loam and otn.ers 1n 

which the surface is a eaty loam. Ti1e subsurf~ce soil .a-s-about 11 inches 

in thic>ness ~ is arabbish, bl~.ck, wax,- clay loan. It passes into 

, .rab or ol1ve colored , mottled subsoil at about 18 inches. Tne sub-
~ 

surface and su Jsoil do not vary s-e much as the surface in physical cow~o-

sition, but they~#~ frequently contain an ay~reciable amount of sand. 

,-



i 

( i3\) Brovm si 1 t loam over sand anc. gravel. Tlri s ty ,..J e is found on 

some of the lower (later) terrace renmants which are only 15 to 20 feet 

above the flood plai :1 level and on the inner nargins of sor e of the larger 

terrace remnants \fest of ~Illinois River. ii The surface soil, O to 

6 2/3 inches, is brown to dark brown, granul ar silt loam ##-,/J.#fF:/hhff/l.g. It 

varies from a sandy ph_se of 1.ignt brown silt l cf\.m to black or very' dark brovm 

clayey silt .loam. The subsur··ace stratum v ries from 8 to 12 inches in 

thic _~ness and consists of brown to J ellovlish brown si1 t loam containing 

in many cases a perce ... ti ble a 1 ount of· sand. It 1 s quite pervi ous and 

allovs rea.dy ~Jercol~,tion of water. T.L e subsoil oons1sts of yellow, slibhtly 

clayey silt, v.rhich is friable nd pervious#.-//r# Occasionally sand anc.. gravel 
are 
:n.·I found in the lo ,i er subsoi 1 

(~) Brown sandy loam over sand and gravel. This so1l type is similar 

Kn character to the #lffiff brown sandy loam of the broad terr~.ce area e~st 

of :fi:tre Illinois River. It has a li1Lited distribution along the mar 0 ins of 

so:r1e of the loYrnr terrace re1:nants adj - cent to the flood i) lain of ~ 

Illinois River in secs. 12 and 34, T. 4 N., R. 3 E., in small alluvial fans 

along~ Illinois River bluff in sec. 29, T. 5 N., R. 4 E. and in a srrall 

area of terrace surrounded by flood plain in sec. 10, T. 3 N., R. 3 E. 

at the southern argin of the quadrangle. 

(~ Brown gray silt loam on tight clay over sand an gravel. · This 

soil is found only in a fe,. acres near the southern. rgin of the lower 

terrace in sec. 34i, T. I N., R. 3 E. The surface soil, 0 to 6 2/3 inches, 

consists of grayish brown to brown silt loam.##1##:/11/I.#ffii The subsurface is 

re resented by a layer v---.rying from 7 to 12 inches in thickness. The u_pper 

fe~ inches are a gra ish brown, over a.gray, very silty layer, r11xed with 

some sand. The subsoil consists of an upper layer 10 to 16 inches in thick­

ness of tight, sli ghtly sandy clay of a yellowish or mottled yellov and 

drab color over a Lore pervious layer of silty or sandy m.c1.terial, drab or 



gray in color. The upper pa,rt of the subsoil 1s not readily pervious and is 

very effect~ve in retarding meisture from going either up or dov;n. 

Bottomland soils. 

These soils are found principally in the flood plains of #I# Illinois 

and Spoon Rivers and also in the j##,$1## valley plains of their larger 

tributari'es. The soils are formed from alluvial deposits ftfi!iJ. wiich are 

of recent age. Tre follou ing soil types are recognizeda 
Brown 

(1) Mixed loa1:.1. Thi. s o1 l ~ IJIJ is the most extensive of the bottom-
A 

land types , extending over all J; arts of the alluvial lands of -che quac.rangle 

except in areas within 2 miles of the present channel of tM Illinois 

River and a s~1all area along the lo 7er · part of ½,Ui ver Creek valley.. The 

surface s oil varies in de_pth nd in t@xture froL a sandy loam to a clay 

loam, and in color from a light browft to~ black . The vari t1on is as 

great, or gre'"' t'er, below a depth of 8 or 10 inches than is found in the 
I 

surface. Areas with this ty_pe of· so:.l are usually subject to overflow. 

(2) Drab clay. This soil occurs in a small area nea.r Liverpool and 

a large area along the we~t side of~ Illinois River south of Spoon River 

extendin~ to an average distance of l½ miles from tne river to the soutnern 

border of the quadran~le •• The surface soil, 0 to 6 2/3 inches , is a 6 ranular 

plastic clay of a dark drab to almost black color. The subsurface con­

stitutes a layer about 13 inches in thickness. It is a drab, plastic 

clay. The subsoil does not differ greatly from the surface exceJt that 

it becomes lighter in color. It still retains, ho-\1ever, the drab or 

bibuish color ~,hich results from a lack of the higher oxides of iron. The 

area with this soil is subject to overflovr, except as it is prote~ted by 

levees. 



(3) Deep peat. This soil occurs in the valley of uiver Creek in 

sec. 16, T. 22 N., R. 8 \ l . The soil is a brO\~n to b_ack peat, contain1nu 

f . perceptible aMount of sand in places. It varies in depth, b'J.t rarely 
~-(),' . __[: 

exceeds 10 feet. This soil ~ hig.ae.,.a_t.; in organic 1.c.i. tter ~ any of t 1.e ~-ct. L.,,__:, 

soils in the quadrangle. 

The kinds of crops which can be grown to best advantage on these soils 

and the treatment desirable to vrevent erosion and to preserve or increase 
~ r- · ·1 ~are 

t~aiD#IJJJffi#####ffi organic content #I described an bulletins of the soils 
ti 

survey division of the University of Illinois AgricJltural Experiient 

station, to which the readen is referred for information on these subjects. 



Appendi~ B. 

Part I. 2a ne Data 

A. "'·anes in Colchester (no. 2) coal 

Duvall Minee 

Location: l\f\r7. ¾ NE . 4 sec. 22, T. 5 N., R. 3 E. (Lewisto·wn twp.) 

Entrance: Shaft 92 feet deep 

Altitude of top of coal: 496 feet 

Roof: Shale (Francis Creek) 50 feet thick here, limestone above it. 
.. Lo,1er 11 inches of this shale is a "draw slate", w111ch causes 

sorie trouble with falls. Otherwise the sJ:1.ale forr ls a good roof. 

Coal: 32-36 inches thick, average 32 inches. Discontinuous band of small 
pyrite concretions 6 inches c:-bove base of coal, l½ inches bony 
coal near middle of bed. Also a few scattered small pyrite con­
cretions. 

Floor: Underclay 2-3 feet, sandstone Jelow this. 

Structure of coal: Le&S than 2 feet difference in elevation of coal in 
this mine. 

Hendree lline(Abandoned in l.fay, 1928) 

Location: N\7. t NE.¼ sec. 6, T. 3 lT., R. 3 E . (Kerton twp.) . 

Entrance: Horizontal drift 

Altitude of top of coal: f,06 feet 

Roof: Sai1dstone (Pleasantview) roof in most of mine, but 1-2 feet of 
soft si ale bet,7een coal a ;1d sandstone in sore _parts of nnne . 
Sandstone has little tendency to cave, but shale fallsti away 
from sand.stone where present. \,ater enters t i rough cracks in 
sandstone roof. 

Coal: 28-34 inches tLick, averae;e 30 inches. Pyrite in scatt"red part­
ings, and concentrated at bottom of coal. 

Floor: Underclay 

Structure of coal: Coal bed is slightly undulating, with difference in 
aititude of about 2 feet in different parts of mine 

.B. Mines in Springfifld (No. 5) coal 
V \'\de v ~ Yo"""' ~ ~, fi\ e-~~ 

Big Creek Coal Company1"s Mine :No. 2 at St. David {J.ater mvned by the 
Saline County Coal Corporation). Abandoned 1~rcn, 1928. 

Location: Entrance near center of west line S, /. ¾SE.¾ sec. 16, T. 16 
N# • , R. 4 E • . ( Bu c kh ear t twp • ) • C oa 1 mi n e d i n secs • 7 , 8 , 9 , 16 , 1 7 and 
18 of this township, mostly in the Canton quadrangle. 

Entrance: Horizontal drift 



"~ I 

Altitude of top of coal·: 587 feet at entrance. Fig. 130 shows altitudes in 
mine. 

<l. 
Roof: Black -f-issil--e shale 2-4 feet, under liLestone cap rock averae;;ing 

10 inches. Immediately over coal .isl to 2 inch layer of fine 
banded sandy shale and _pyrite ( "draw slate") which sO1 1'etir es 
falls, but usually ~tays up. 

Coal: 4 feet 8 inches# t _o 5 feet 4 inches, average 5 feet=/1 in tl.i.ickne ss . 
Uniform i n character throughout mine , no bedded p~r ~ings, horse­
backs c om.rrion in s 012e in s or1e parts of mine and unc OPilllon in other.s 
~; small discontinuous be,nds of pyrite and strea1~s of mother 
of coal; coal blocky in fracture, fineJ.y lamina ted, facings of 
calcite and s01 e gypsuL. Fig . 14l ,. ~ecti o,is 1-10 shows gra_.1)11ic 
sections of the coal in this mine.-1..J · 

Cady, G. h. Coal Resources of District IV, °Illinois State Geol. Survey, 
Coop. Coal :;;.aning Series, Bull. 26, p. 93, 1921. 

Floo~: The floor is the usual light blue gray underclay, about 2~ feet 
thick . It :a.eaves s oir .. ewha t after_ abO L• t 2 years . 

Bi g Creek Coal Companyis Yi ne Ho. 4 at Dunfermline (abandoned) 

Location: Entrance in NW . ¾ SE . ¾ SE.¾ sec . 22, T. 6 N., R. 4 E. (Buckheart 
twp.) Coal mined in secs. 14, 1~, 22, 23, 26, and 27, same.... 
township . 

Entrance: Shaft, 88 feet deep 

Altitude of top of coal: Approxir·ately 565 feet at entrance. 
altitudes in part of mine • .,, 

(l 

Fig. 131 shows 

Roof: Black :ti ssile shale 12-14 inches under black soft shale, or "clod" 
2-3 feet, under limestone cap rock 8 to 10 inc~cs thick . Roof 
conditions are not especially a.ifferent fro·~ tnose 1r1 otner mines 
south of Canton. The interval between t.c1e cap rock and t1 .. e coal 
seems to i ~crease to the south and the cap rock becoues -a little 
thick~ It is harder to distinguish the true draw slate from 
the ~rle shale (slate) above. The lower 3 inches or so of 
the slate, which is cor.raonly Ci..lled draw slate, does not contain 
the whitish li rr estone concretions found in mineb fart,.J.er norti1, 
nor are larc;e limestone concretions composed large1y of Jyritized 
shells present. T __ e p~rting just below the top of t11e coal is 
better here than fartl.Ler north, so t .1. ... e coal breaks away better 
fro ::-1 the slate. When the lower inch or so of the slate comes 
down conditions are alr110st imrflediately bad, for the black shale 
and "clod" have little coherence. Over 1any of the entries the 
~ap rock is present. In places the cap rock is thin, especially 
where it has a smooth lover surface. The lower surface is co111.l!lon1, 
rough, with sr1a,ll knobs that stick down into the clod. See fig. 62~ 

Coal: 66 to 77 inches thick, averaging· 68 inches;. No well developed benches, 
but coal shoots in layers because of dirt or charcoal bands. Thin· 
dirt bands are about 8, 14, and 26-30 inches below top of coal 
and a pyrite band a bout 2/3 of the Hay down, "Which is not con-
tinuous. Horsebacks are commonly not over 2 inches thick, com-



(3) 

posed of gray clay. A thin blackjack or clay ban·d at the bottom 
of the bed is about l½ inches thick , and quite continuous. It 
is comrl1only dark carbonaceous shale, with a parting just above 
the clay. Coal is cut just $bove this band, but it tends 
to shoot with the coal . Pyrite is present in coal as balls of 
clean pyrite commonly 2-!- to 3 inches tnick, and 8 to 14 inches in 
diameter,. -:rnighing 20 to 30 pounds. The largest ones weigh as 
much as 200 pounds. It is estimated that the pyrite se~arated 
is about 1/10 of 1% of the coal mined. · 

Floor: E':rnderclay, about 2 feet thick. Some rolls in floor, principally at 
horsebacks, which i nterfere with mining . The extra pay for 
rolls in the underclay is J2.80 if they are 2-6 inch~s high. 
These occur about 20-30 feet apart in mine. 

Cripple Creek -Coal Company's mines near Bryant. (Abandoned h.,23) 

Location : Mine no. 1, Lntrance SE.¾ sv. ¾SW.¾ sec. 24, T. 6 N., R. 3 E. 
(Putrn.n twp.) Coal mined in parts of secs. 23 , 24, 25 and 26 , 
same township. 
Hine no. 2 , Entrance SE. ¾ 1-T. . • ¾ SW. ¾ sec. 24, T. 6 N., R. 3 .til. 
(Put111.a11 tw:p.). Coal mined in .._'.)art of sec. 24. These t vrn mines 
and a third one , about one quarter n ile north of No.· 2 all load.ed 
from the same tipple. 

I 

Entrance: Horizontal drift in all mines. 

Altitude of top of coal: Approxir:ately 60C feet at entrance of Mine No. 1. 
602 feet at entrance of dine No. 3. 

--,r /) "l 

Roof: Black f~e shale, 6 inches to 2 feet, under 1½2 feet of soft black 
shale, which is under li 11 estone cap rock. 1.he lirestone reacnes 
a maximum thickness of 12 inches , and is absent in soi,1e parts 
of the mine, where it is replaced by a lig.r...t gray, non-gritty, 
plastic shale (base of Canton shale), which is hard to hold. Tne 
lower surface of tl1e limestone is studded with s mall protuberanc­
es ½-1 inch which project down into the soft shale below. In one 
fall the shale over the li r estone was found to be 50 feet thick 
(?). It contains concretions of dolomite or siderite J to 2 
inches in maximum dianeter. The draw slate j1·st above the coal 
is not present in all pa rts of the mine, and is reported to 
reach a maximum th1c kness of 6 inches •. 

Coal: 54-66 inches thick, averaGe 5? inches. The coal is separated into 
benches by tLree soot or r1other-coal bands, 8, 22, and 31 inches 
fror the top of the bed respectively. The upper 12 inch es of the 
coal is bright with dull bands up to 3/8 inch. The next 2 feet 
6 inches is bright coal, w1 th very little dull. Ti.1e bands of 
coal are practically all under 1/8 inch in thickness. The lower 
bench, 12 to 18 inches thick, is conposed of bright and dull 
laminae in about equal proporti ans, in bands 1/16 inch or les·s 
in thic~ness. Pyrite is present in joint facings and lenticular· 
rr.asses in the up~er pa rt of the coal 1 inch by 3 inches in 
d.imension. Horsebacks are present in the coal and cut through 
it at angles ~arying from vertical to ;bout 45°. The maxinrum 
widbh is about 2½ feet. They are of soft, medium gray clay 
and often finger out into the coal on both sides. They are 
usually accompanied by a slight displacement of the coal with 
resulting slips . 
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Floor: Medium to dr r·k 6 ray, hard, underclay, 6 to 8 feet t .. _ick, the whole 
thickness not being penetrated in·the mine. It contains pyrite 
balls and plant impressions. The floor heaves only in abandoned 
rooms. 

Structure of the coal: The coal is very hilly 1n this mine. One 11h1ll 1
.' 

has a grade of 10%, risL .g 18 feet in 180 feet. It was necessary 
to use two mules to pull one car up th1s grade, WHich is probably 
the steepest in the mine. It is reported that the tlnckest coal 
is found in the "swan~ps" or low places (maximum 66 inches), wlule 
the thinner coal tops the "hills". 

East Cuba Coal &.nd ~:--in: ne; Co. -~ine (Abandoned). 

Location: NE. sec • 1 7 , 1i1. 6 1'T. , R. 3 E • ( Put man t w ;> • ) 

I 
Entrance: Shaft 7~ feet deep 

Roof: 

Coal: 

.;_/J ~ 
Black, :f:i'issLle shale 2½ feet under clod (soft black shale) 6 inches 

and lirestone 2½ feet (?). Large concretions are nurLerous in the 
alack fissile shale. 

56½64 inches thick, averaging 60 inches. Exce)t for lower l½ to 2 
incYes qf the coal, which is black jack, the coal is bright, black 
and hard. Mo mother-coal bands were noticed. 1Tul"1.crous horsebacks 
are present in the coal. 

Sec ti o~ of the coal, room 1, off 2nd east o:t f 1st south off rnain we~ 

Coal 
Sulphur (Pyrite) 
Coal 
Sul)hur 
Coal 
Sulphur 
Coal 
Underclay 

Th1cknes.s 
~ Inc.hes 

1 11 
a¾ 

2 
1/~ 

½ 
1.1. 

4 10! 

Floor: Underclay 2 feet or more 

Irregularities: The underground workines penetrated an old stream channel cut 
through the coal about 156 feet wide9 and filled with sand and 
gravel . This is probably a buried preglacial valley along which 
the coal WP S removed. 

Applegate and Lewis mine at Cuba (abandoned) 

Location: NE.¾ sec. 19, T. 6 N., R. 3 E. (Putrran twp.) 

Entrance: SLaft, depth not kLown 

Roof: Black fissile shale about 2 feet, with a kind of soft \let sandstone 
above. This is pro®ably a locality where Cuba sandstone cuts out 
cap limestone and Canton shale. 
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Coal: 52 inches in one section given . 
Section of coal, face no. 2 off 7th entry south . 

Coal 
Black Jack 

]
1loor: Underclay 

Thickness 
Feet Inches 

4 3 
1 

Bie Creek Coal Company's .i.line No. 3 at Cuba. (Abandoned) 

Location: Entrance .near center of east line, SE.¾ NE. i sec. 20, T. 6 l'if., 
R. 3 E. (Putman twp.) Coal mined in parts of secs. 16, 17, 20 _and 
21 same township. 

$ntrancei &aft about 59 feet deep 

Roof: Black fissile shale under soft shale under lin.Lestone cap rock. 

Coal: 56-62 inches thick. Noffi notes on this mine. Coal proba bly simil~r 
to other mines at Cuba. 

Floor: Underclay 

Irregularfities: Coal is cut out extensively in the south nalf of sec. 16 
by preglacial channels. 

Star Coal Compan~. 's ili ne lTo. 3 at Cuba. (Abandoned rch, 1921) 

Location: :UntTance in NW. { lill. ¾- :ml . 4 sec. 29, T. 6 :n., R. 3 E. (Putman 
twp. ) • Coal mined 1 n parts of secs. 20 , 29 and 30 of th1 s t owns.t .. i 

Entrance: Shaft 26 feet deep 

Roof: The roof consists of 2{- feet of black "slate" , above which is 
the li 1 e i:, tone cap rock, 12 to 18 i nches -thick. D1·aw slate is 
reported to be absent in this mine, a nd niggerheads not numerous. 

Coal: 56 inches average thickness. Coal is uniform in a1Jpea1·ance, hard 
and rather tough . A narrow vertical sulphur streak lies in the 
upper part of the bed . Horsebacks are not numc!rous. 

Sec ti or of the coal measured in temporary north entry 

Coal 
Parting 
Coal 
"Soot" seam 
Coal. 

Floor: Underclay 

Thickness 
Feet Inches 

1 9 

1 

8 

8 
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Strip Mines. 

Ti e;er Coal Ifi ni ng Com?any tine. (Abandoned) . 

L: i cat mp n : SE • 4 sec • 2 9 , T • 6 N. , R. 3 E • ( Put man twp • ) 

Average thickness of overburden: 30 feet 

Character of overburden: Loess and drift about 20 feet, gray snale (Canto~), 
li es tone cap rock (St . David.), soft and i~ard black shale, 10 feet 
or less. In ..)art of~ ?,rea worked i 7 this Btri piJ ing o.,;,era ti on the 
strata down to the~ shale over the coal have been cut out by 
preglacial erosion, and loess and drift extend down to within about 
3 feet of the coal. 

Coal: f56 to 48 inches thick 

Drainage: Natural drainage, as t1.1.e coal is situated above the level of a ra-
. vime which flows through the pro_perty. The walls of loess and 

dr.ift became heavily soaked with water during wet seasons and 
slumping took place extensively, causing serious inconvenience in 
the mining operations. 

United Electric !Doal Company's Mine No. 9, near Cuba. 

Location: Tipple is situated in NE.¾- SW. t SW. ¾ sec. 28, T. 6 n., R. 
3 E. ( Putman t w _) • ) • C oa 1 mi ne d in po.rt s of sec s • 2 7 , 2 8 , 29 , 3 3 
and 34 of this township. 

AveraGe thickness of overburden: 35-40 feet . 

Ch~rncter of overburden: Loess and drift with some water laid sand and 

( 1) 

silt (Pleistc,cene; $hale (Canton), linestone ca_p rock (St. David) 
soft and hard black shale, with large concretio1 s or "nie;gerheads". 
The three following measured sections ~re typical of tne over­
burden in different parts of the mine: 

SectiOil of overburden i~ abandoned north cut of stri J mi ne in 
s -1. ¾ :rr~ • i- sec • 2 8 , T • 6 n . , R. 3 ~ • ( Put man t v, • ) 

Thickness 
Feet Inches 

Recent s: stem 
15. Soil 1 

Pleistocene s~ste~ 
Peorian series 

14. Loess, noncalcareo·_1s-, buff 3 2 
13. Loess, calcareous, gray 3 3 

Sanga: on· series 
12. Loess, ##·#. noncalcareOl s, pink and gray 2 6 

Illi 01oian series 
11 . Gumbotil, ·orown1sh gn:1,y, very plastic w_ ... en vret 3 
10. Till, noncalcareous1 reddis~ brown, oxidized 2# 
9. Till, calcareous, gray 3 

Pennsylvanian system 
· Carbondale s~ries 

St. ~avid for~at ion 
8. Shale, gray, softj ·lith s r all lin_estone concretions 

( janton shale 7 
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7. Clay or shale, dark blue· gray, fossi-liferous I½ 
6 . Li : 1estone concretions, fossiliferous, not persistent ~ 
5. Shale, e;ray:, soft, with concretions · 7 6 
4. Clay, dark blue gray; principally com1)0sed of fos-

sils 1 J3 
3 . · .. Limestone,_ gray, in l massive band (St. Davi<i) 9 
2 . Shale, up J~r part soft and black, lo7er part, black, 

· finely laminated and hard 2 6 
1. C_oal ( Spr L1-gf.-ie-ld or No . 5) 

The total_ overburden here is 37 feet 7i!.½ inches. It tlncke.:as so::... .. e­
wllat to the east of this cut, and the co-al has not yet been . 
removed there. 

Section of overburden in mine face (Augrist'-1Jj27) in S.w. ¾NE.¾ 
s e C • 2 g ' T • 6 1T. ' R • 3 ~ • ( Put r1a 11 twp • ) . \ . Su- . s Lf I ct., .tr... I r . ). )._ ~ 

Thickness 

Rebent s:rstem 
Inc i.1es 

11. Soil. 
Plei~tocene system 

Peorian series 
10 . Loess, nonca lcare Ol1 s, l?uff 

9 . Loess, calc1reous, gray 
Sa a mon series 

1 

4 
l 

wood fragments 2 
~

• Silt, noncalcareous, brownish gray, with carbonized 

Illi ian series / 
?. Gumbotil, bTownish gray 2 
6. Till, calca reous, yellow brown 3 
5 . Ti 11, calc q1. re ous, brownish gray 2 
4. Sand and grAvel, calcareous, reddish brown 1 

Ill1noian or pre-Illinoian series 
3. Silt and $and, lf##I.11i'h/=1 ' calc r, reous, :Blue gray and 

I 

buff 1 finely lam nated, base concealed 
Pennsylvanian system , 

Carbondale series 
St. David forr1a~ion 

I 
I 

5 

2. Covered, includes ~,t least 2 feet of blacJ: hard/ shale 
~ 

1 • ------C-G-ad-- HJ-p r Lagf-i-@-l-d or JT o • 5 ) 

9 
6 

11 

10 

The total overburden here is 28 feet 2 incl es. This cut is about 
one quarter mi l e fro L the outcrop of the coal beneath the Pleisto­
cene de.,Josits, and the lL estone cap rock is c,bsent. 

(3) Section of overburden in mine face (September 3, 1927)., in S7. i­
·l • :!- sec. 27 , T. 6 N •. , R. 3 E. (Putman tw_p.) 

Recent system 
/t>Hr. Soil 

Pleistocene system r ' · ' · 
• ,:-- · · t:\ :::; ..p ./ ,I 1 0 _/\! t. ·~ 

Pe or ian e @ila"il @o ~.......- -o A -· ........ ~ ~ 
I ~ ~ I • ' C .. q .J:.4-. Loe s s ,~ n~earc ouc,f , buff j._,_;t,~ u..,u · ~ 

le. Loi:hJ13 , es:1-s-ad~e.G.u.s, gray 
Sant;~i..e.a_ 

, ri C'1 • 1 -1-
:t,::::. ; B l ,., 4 , !J.vilCtt"i 

Th1 c1mess 
Feet Inches 

1 

I 
~ 
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12. Si 1 t, noncalcareoi. s, -'_pl 1k1 sh gray, w1 th roo"t\ canals 
(late Sangamon sy1. l) . / 

Silt, noncalcare~, br unish gray, gum~like, prob-
ably derived fro m loe s ,1-

series 
umbotil, b ownish gray, :with ¾1tte surfaces; weat ,. ;.;) 

to gum o-like surface; -/JfW,-i.]I; c 1tains smalil _pebb es 
. of c rt and quartz 

9. Ti \l.,Alightl~r calc~.reous, gr . ish, iron 
Pennsylvanian syi?-tem 

Carbondale series 
st. David formation 

5 
2 

8 . Shale, light blue e;ray, weathered near surface, contai_1-
ing scattered small concretions (Canton shale) 3 

7. Shale, dark gray, with discontinuous band of con­
cretions 10 inches from to~, slightly fossiliferous 
in 1 ovre r i) or ti on 

6. S1ale, light gray, soft, vlith small calcareous con­
cretions 

5. Clay or shale, dar'k gray, principally com)--- sed of 
.fossil shells 

~. Limestone, gray, massive, i.n one bed (St. David 11 :....e­
stone) 

1 

3 

1 

3. Shale, dark gray, mottled with l , ght gray spots, 
fi~ely laminated, fairly soft 

fl#ihJ#tl## 

2. Cove reel, pri nci_i:)ally black hard finely laminated shale 
1. Coal (Springfield or No. 5) · 

1 
1 
1 

/ 

1ne total overburden here is 30 fe ~t 4 inches . In nearly half the 
area which \"Ias being stripped late in 1927 and early in 1928 the 

10 

7 

5 

10 

11 

10 

7 

St. David limestone cap rock was absent, being cut out by preglacial 
erosion . 

Equipr-1ent: 4 electric stripping shovels, 2 6 yard shovels with 90 foot boom, 
1 8 yard shovel with 80 foot boom and \ • 
After the overburden has been strip1rnd the coal surface is swept, 
the coal is shot, and is loaded by all yard electric suovel. The 
coal is hauled to the tipple in 6 ton cars, 12 cars to a trip. ht 
the tipple the coal is cleaned at 4 picking tables, with 4 men at 
each. The plant is designed for 4000 t~h ~apacity. 

Special features of mininJ: \fuen horsebacks are e~countered the coal is loadec 
to them, t~en tte horseback zone is stripped and piled on the s~oil 
banks. The limestone cap rock occurs in one bed 10 to 18 incnes 
thick, which is strip_ped in large Masses reaching ·a dia_ .1.eter of 
12 to 3-5 feet,. which are dumped on the spoil banks. ost of the 
coal ~ ~ich has been mined u) to the spring of 1929 is 1n parts of 
the area where the overburden in less t 1 .. an 30 feet . A large block 
of coal in the central )art of sec . 28 where the overburden is 
40 to 50 feet thick has n t yet been mined. Fig. 142 stows a 
typical view in this strip mine. 
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Part II 

Results of Clay Tests 

Sar)le 116. 

Kind of ma, terial •• • ••.••...•. • ..•.•••••••••....•...••....... _ .....•• Clay ( Shal 

Drying conduct •••.•••••••••.• • .•••.••••••••••••• • ••••.••..•. .- .•••• Good 

VoluMe drying shrinkage ••• · •·••••·•·•••·•·••••··•·•· · ·•·•·•••18.52% 
Li near drying shrinkage • • • • . • . • • • . • • • • . . • • • • . . . • • . . . . • . . . . • • • 6. 605:; 

.I at e r of p 1 a s t i c i t y • • • • • • • . . • • • • • • • . . . • . • • • . • . • • • • • • • . . . . . . . • . . · . . . 2 7 • o o Jo 

Bonding strenglb.h - modulus of rupture •• Lbs. .:) er sq. in. 230.0 

Bulk specific gravity •• • ..••••... . ...••...••....• · •.•••...•••.••••• • l .@S5 

Burning test: 

Temp. Cone Volume Linear Porosity Color ltracture 
Fahr. shrinkage shrinkage 

2er cent Eer cent 

1904° 05 26.61 9.80 10 . 60 Light red Vitreous 
205? 0 02 30.10 11 . 25 ._09 Dark red Vitreous 
21290 2 29.05 10.80 0 Dark red Vitreous 
2174° 4 Bloated Overburned 
2246° 6 Badly bloated Overburfled Vitreous 

Fusi on test: Clay nof refractory 

Oxidizing conduct: Good 

Summary: Drying shrinkage medium, bonding strent_:; th medium, vitrification 
co~plete at cone 02, overburned at cone 4, burning shrinkage at 
v•itrification riedium. It is a nonrefractory cl~_y. 

Suggested uses: Building orick, possi bl., drain tile, hollow tile, roofing 
tile, and flower pots 
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Sample 117 

Kind of material • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • • • Clay 

Drying co11duct •••••••••••••••••••••••••••••..•.•••••••••••••••••••• Good 

Volume drying shrin::2 r_:;e 
Linear drying s~rinkage 

................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.a5ra 
7. 80J~ 

\'Jater of plasticity •••••••••••••••••••••.•••••••••••••••.••.••.••• 29.l~o 

Bondine; strength - Modulus of ru.._Jture •• Lbs. Jer sc. in. 

Bulk specific gravity •••••••••••••••••••••••••••••••••••••••••••• 

Burning te 3t: 

Tem_) . Cone 
Fahr. 

Volume 
shrinkage 
per cent 

Linear #~~#i~Porosity 
shrinkage 

Color 

per cent 

4.54 27.44 Salmon 
5.08 20.93 Salmon-buff 
5.31 19.97 Light buff 

233.80 

1.84 

Fracture 

Granular 
GranuE:. r 
GranuLs.r 

19040 
20570 
2129° 
2201° 
2282° 
2381° 

05 
02 

2 
5 
7 

10 

13.02 
14.47 
15.09 
19.59 
23.35 
21.49 

7.01 11.54 
7.84 7.55 
7.74 9.56 

Pinkish buff Granular ! 
Light tan Granular 
Buff '-· i th black 1 

2417° 11 Bloated 

Fusion test: Clay not refractory 

Oxidizing conduct: Pomr 

spots Granular 
7.64 

Summary: Dryir:i.g shrin~:age :rriedium, bondinc stren;th _·edium, vitrification 
complete bet een cone 7 and 10, over1Jurned at cone 10, burning shrinkage 
at vitrification Medium loTI. It is not refractory. 

Su ~gested uses: Drain tile, hollo. ·viare!I etc. 

Kind of material •••••••••••• •• ~ ••••• 0 •••••••••••••••• -
Drying conduct ••.••••••••••••• • ·•••••••••••••••• ·• ~!l~••o••o •••••-=•• 

Volume dhying -s _r'fnkage •••••••••••••••••••••••••••••••••.•••• 
lAi near ctryi ng s11ri nkage •••••••••••••••••••••••••••••••••••••• 

Clay 

Gooc. 



Kind of 

Drying 

\11) 

· SaJ11ple 118 

material:. .................................... 
conduct . . . . . . . . . . . . . . . . . . . . . . . . ........ 

Volume 
Linear 

drying 
drying 

shrinkae;e 
shrinka~e 

. . . . . . . . . . . 
••••• a •• C 

.CJ.ay 

.............. •.• •• Good 

• ••• 18. ~2;.7 
• • 6 • 6310 

·.-ater of plasticity ............ " .............. . ..... • . • • 23 • 2 2;o 

Bonding strength - ~odulus of rupture . . Lbs. _Jer sq. in. 282.8 
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Bulk specific gravity •••••••••••••••••• . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Screen test: 

_re s:tr 

28 
48 
65 

100 
200 

Burning test: 

Temp.# Cone 
Fahr. 

1940° 04 
205?~ 02 
2129 2 
2138° 3 
2246° 6 
2300° 8 

Fusi on test: 

Per cent residue 
retained 

3.7 
28.3 
7.6 
5.4 

24.1 

Volume Linear~~ Porosity 
shrinkage shrinkage 
per cent per cent 

6.19 2.14 26.25 
12.55 4.3? 21.5? 
10.42 6.60 21.47 
15.:ihO 5.31 16.99 

f1B8.64 6.65 9.80 
19.20 6.86 10.20 

Fusion point P.C.E. 27-28 

Oxidizmng conduct: Poor 

Color 

Cream 
Cream 

Li gnt tan 
Tan 
Blues tonef.-

1.97 

Fracture 

Granular 
Granular 
Gr~nular 
Granular 
Granular 
Granular 

Su1Wary: Drying shrinkage medium, bondine strength medium, #####~###d#l"#i 
vitrification incomplete at cone 8, shrinkage at cone 8 medium low. The 
clay is refractory. It is prob~ ')ly at or ner r the stratigraphic position of 
the Cheltenham Clay of the st. Louis district, vhich is the most i1".portant 
refr·.ctory cl:-..y of western Illinois. · 

Suggested uses: Building brick, )OGsibly·quarry tile, roofing tile, 
flue lining, sanitary w~re, stove linings. 

Sar:].ple ~ 119. 

Kind of n1a.t rial ••••••••••••••••••••••.•••••••••••••••••••••• Clay 

Drying C onc.tuc t e e e e • e e e •• e •• e • e e • e e O O O e O O I! II C C e O e e e e O O O O O O e e O O a Go oct. 

Vo 1 ur1e. d.ry i :1g s::.-1r i nkage •••.•.•••••••••••••••••••.••••••• 30. 9 O;o 
Li near drying shrinkage .•••••• ~ •••••••••••••••••••••••••• 11.5510 

r 

Vfa t er of p 1 as t i c i t y • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • 2 4 • 10 ~ o 

13ondinf; strength - ~.'.Iodulus of ru )ture -- L;tJs. per sq. in. 248.5 

( Bu 1 k s p e c i f i c gr a. v i t y • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 • 91 
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:Burni ~e; test: 

Temp. 
Fahr. 

Cone Volume 
shrinkage 
per cent 

Linear Porosity 

19040 
20570 
2129° 
21?4° 
2282° 

05 
02 

2 
4 
7 

shrinkage 
per cent 

10. 97, 3. 80 
18.05 6.42 
l?.83 6.34 

Bloated 
Bloated 

Fusion test~ Clay not refractory 

Oxidizing conduct: Poor. 

20 . 11 , 
11.86 
14.68 

5.71 
15.37 

Color 

Tan 
Dark tan 
Dark tan 

Fracture 

Granular 
Granulc,r 
Granular 

Summary: Drying shrinkae;e. medium high, bondinc strene;th medium, vitrificat10 
- overburns suclde-·1ly between cones 2 and 4. S1J.rinka~e at cone 2 medium 
low. It is nonrefractory. 

Suggested uses: Building brick, possibly ho1low tile. 

Sample 120 

Kind of Ina.terial •• • •• •• ..•••••..•..•••.• • •.•.........•••..•••••..•.•...•• Cla 

Dryine; coi1dlict: •• • •.••••.•.• • ••...•••••.••.•..•• . ..• . ..•.•.•...•••...•. Goe 

Vo 1 ume drying shrinkage • •• • •••• •• •••.••••.•••• •• ••••••••• • .•••..•• l 8 • 4 t 
Linear drying_ shrinkage •••••••••.•• • • •• •• • ••••••.• • ••.••••••••.•.. 6.5E 

r .r t f l t· ·t ,-,, . ,,a er o p_as 101 y ••••••••••••••••••••.••••. •• ••••.•.•••••.••••••••• • 24.3i 

Bonding strength - modulus of rupture •• Lbs. p t.:: r sq. in . 363.34 

Bulk specific e;ravit:yr • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • . • . • • • • . • • • • • • • • 1.90 

Buringg test: 

Temp. 
Fahr. 

1904° 
2057° 
21·29° 
22010 
2246° 

Cone 

05 
02 

2 
5 

.6 

Volume 
shrinkage 
oer cent 

Linear 
s11.rinkage 
per cent 

16 . 27 5.75 
20 . 12 ?.215 
21.?6 7.854 

Bloated 
Bloated 

Fusion test: Clay not fefractory. 

Oxidizing conduct: Good. 

Porosity Color 

15.92 
9 . 49 
1.28 
3.40 

16.05 

Light b-· ff 
Light buff 
Lie;ht tan 
Ov ~rburned 

Fracture 

Smooth 
Smooth 
Smooth 
Smooth 

Summary: Drying shri nk-8,ge medium, bonding strength 1redi um, vi trif i ca ti on 
complete at cone 2, overburned at cone 2, burning shrinkaee at 
vitrifi.cation medium low. It is a nonrefractory clay. 

· · b · k poss1'bly drain tile, hollow tile, etc. Suggested uses: Building r1c_ , 
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Lege of deep 

Glasford village well. 
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APPENDIX C 

welf s in 8.nd near the Havana l1uadrangle( F,·'J,1~1 \ 
11 

NW. ¾ SW. i sec ~ 22 , T. ? N. , R. 6 E. . 

Log derived from record furnished by D. A. Howard, City Clerk 

Thickness Depth 

Recent, Pleistocene and Pennsylvanian(?) systems 
Subsoil and sandstone 

Pennsylvanian system 
Carbondale and Pottsville i=-er:ff8ti ons S ,·~s 

Sandstone (some water) 
Sha.le, black 
Limestone 
Shale 
Sandstone (little water) 
Shale 

Pennsylvanian eysteml?) or Mississippian 
Limestone, white 
Shale 

Mississippian system 
Keokuk and Burlington formations 

. Limestone, white and gray iJ 
Kinderhook and Sweetland Creek formations-­

Shale, light and dark 
Devonian and Silurian systems 

Wapsipinioen and "Niagara.n" formations 
Limestone, white and gray (little water) 

Ordovician system 

--

Maquoketa formation 
Shale and "elate" 

Galena and Platteville formations 
Limestone 

St. Peter formation 
Sandstone 

..J 

(ti,, 

,.. 0 '? 
~ . 

Feet Feet 

160 160 

15 175 
50 225 
10 235 
65 300 
20 320 
50 370 

10 380 
90 470 

,,,,. 

180 650 

230 880 

#H 
250 1130 

220 1350 

280 1630 

#55 1685 

. ~Tt. 
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H'ig . /l1 • ketch r1a.p of the Havan c.luadrang~e and vi cini t s owL1g the 
lo _t ion s of the drill n o e of wh1 ch records ::,re gi ven in pJend1x - , r 

nd 1hi ch are gr y~~ ca y r e~resente d i ~ cross ~sections 1, 2 and 3 . 
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!I 
2. ~nna City Oil and Gae Company Smmemaker me. 1 well. Sec. 28, T. 7 N., 

R. 6 E. A .... 

Log derived from description of saJl1Ples studied by L. E. Workn:an 

Thickness Depth 
Feet Feet 

Recent and Pleistocene systems (and Pennsylvanian?) 
No sa1:ples 114 114 

Pennsylvanian system 
Carbondale ~-ma.ti en= ':a " 'e 

Shale, calcareous, silty, blaek, weak, containing casts of 
crinoid stems, pebbles of chert, siderite and 
grains of sand · 

Limestone, argillaceous, dark brown, full of fossil 
fragments; a few masses of clay, sandy, dark green 

Coal, b0ny 
1°a' e !~"""_..:.-~ , 

Fire clay, medium gray, soft 
Sandstone, calcareous, li ht gray, fine., fairly firm, 

porous, micaoeou~ 
No samples 

12 

3 
2 

7 

5 
31 

Sandstone, calcareous, light gray, fery fine, compact, 
micaoeous, containing much pyrite and siderite in 
masses; a few chips limestone, gray, dense and shale, 
black, brittle 6 

Shale, gray, weak/I 44 
Shale, light and dark gray, slightly sandy, weak 10 
Shale, partly sandy, gray, weak to firm 18 
Shale, gray, weak, and some shale, carbonaceous, 

black, brittle and sandstone, slightly calcareous, 
gray, very fine, compact, containing pyrite 

Sandstone, slightly calcareous, gray, very fine, 
compact,· containing son..e pyrite, micaceous 

No samples 
Conglomerate, composed of subround pebbles quartz to 

5 mm. diameter and pebbles chert, containing much 
brown dense siderite 

2 

18 
9 

3 

126 · 

129 
131 

138 

143 
1?4 

18Q 
224 
231, 
252. 

254 

26i 
275 

278, 
Conglomer#ate, composed of pebbles of quartz, cnert, 

siderite, and iron stained weathered limestone 
and some fine sand, limonite cemented 

l######H 

No sample 
MiesissippiaE system 

Eurlington formation 
Chert, bluish gray and silty, containing much crystal~ 

line pyrite 
Ciert, bluish gray, much crystalline pyrite, a slight# 

calcite reaction 
Chert, bluish gray and white, much crystalline pyrite, 

calcite reaction fair, shows fossil texture, a few 
pieces shale, brown, weak, containing much scattered 
crystalline pyrite 

7 285. 
3 288 

5 

5 

8 

293· 

298 

306 



J!f 
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3. Parlin & Orendorff well. SE. corner of sec. 27, T. 7 N., R. 4 E. 

Elevation approximately 6?0 feet 

Log derived from record furnished by the company. 

Recent and Pleistocene systems 
Clay 

Pennsylvanian system 
Carbondale fo:Fma:tion Se¥", s 

Shale 
Coal (No. 5) 
Shale 
Limestone 
Flint (cherty limestone) 
Shale 
Shale, black 
Shale 
Coal (No. 2) and shale 

Pottsville ~ormetien s 
Shale 

ltiseiseippian system 
Warsaw formation 

Limestone 
Shale 

Keokuk and Burlington formations 
Limestnne 
Shale and limestone 
Limestone 
Limestone and shale 

Kinderhook and Sweetland Creek fornations 
Shale 

Devonian system 
Wapsipinicon formation 

Limestone 
Silurian system 

Thickne&s 
Feet 

42 

45 
5 

18 
5 

#15 
48 
18 
29 
10 

132 

11 
5 

39 
6 

34 
120 

226 

63 

"Niagaran" forma.tion 
· Limestone (reported in combination with the Maquoketa 

shale below) 124? 
Ordovician system 

Maquoketa formation 
Shale (reported in combination with 11 Niagaran 11 

limestone above) 
Galena and Platteville formations 

Limestone 
St. Peter formation 

Sandstone 

185? 
#II 
310 

210 

Depth 
Feet 

42 

87 
92 

110 
115 
130 
111 
196 
225 
235 

36? 

378 
383 

422 
428 
462 
582 

808 

87.l 

995? 

1180? 
UH 
1490 

1700 



!I 
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I. Canton city weJl No. 3. NW.¾ NE. t NW. t NW.¾ sec. 34, T. 7 N., 
R. 4 E. (145 feet northwest of Canton city well No. 1) 

Elevation approxirrately 600 feet 

1 
Log derived from description of S&llRPles etud:ie \,_ by George E. Ekblaw. 

Thickness Depth 
Feet Feet 

Recent and Pleietocene systems 
Missing 18 
Till, calcareous, li&hi bluish gray 22 
Missing 5 
Till, calcareous, gray to greenish gray 5 

Pennsylvanian system 
Carbondale and Pottsville f'~'"8"fts ~ e ~ ~ 

Shale, very calcareous, dark gray 10 
Shale, non-calcareous, light gray 60 
Sandstone, micaceous, gray, very fine-grained and 

limestone, dense or very finely crystalline, dark 
gray ·10 

Coal, shaly 1 
Shale, calcareous, micaceous, coaly, blackish and 

greenish gray 5 
Shale, calcareous, greenish; siltstone, arenaceous, 

greenish brown; and coal (No. 2) 39 
Pottsville ~ormatien r 

Sbale, carbonaceous, micaceous, noncalcareous, black or 
gray 10 

Shale, micaceous, pyritiferous, slightly calcareous, 
nearly black 15 

Shale, micaceous, non-calcareous, black; int erlaminated 
with siltstone, micaceoue, arenaceous, uense, 
light gray 65 

Sandstone, micaceous, fine-grained; a few chert grains 30 
Sandstone and chert, chalky, .granular, white or clear 5 

Mississippian system 
Warsaw formation 

Shale, sandy, calcareous, light gray 35 
Keokuk amd Burlington formations 

Limestone, cherty 155 
Sandstone, calcareous, cherty; quartz grains, calcareous 

matrix 22 
Kinderhook and Sweetland Creek formations 

Shale, faintly calcare~us, greenish-gray 208 
Shale, micaceous, non-calcareous, grayish-tan 20 
Shale, micaceoue, slightly calcareous, greenish-gray 18 

Devonian and Silurian systems 
Wapsipinicon (Devonian)and "Niagaran" (Silurian) forma,tione 

Limestone, white, mottled with bluish 142 
Ordevician system 

Maquoketa formation 
Shale, slightly ealcareoua, pyritiferous, dark 

greenish gray 200 
Galena formation 

Limestone, dolomitic, argillaceous, drab or bluish gray 
20 

Dolomite, cherty, bluish gray, finely granular 165 

18 
40 
45 
50 

60 
120 

130 
131 

136 

1?5 

185 

·200 

265 
29~ 
300 

335 

490 

512 

720 
740 
758 ' 

900 

1100 

1120 
1285 
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Platteville formation 
Dolomite, dark drab, with much chert 
Limestone, dolamitic, some chert, dark drab 

St. Peter formation 
Sandstone, white; rounded quartz grains 

Prairie du Chien series 
Shakopee forn.ation 

Shale, greenish; siltstone, gray, pyritiferous; and 
dolemite 

Dolomite, greenish-gray, finely crystalline 

10 
105 

235 

4 
2 

1295 
1400 

1635 

16:39 
1641 



-6-
y 

5 . Janton city well No. 2. NW. 1/4 NE. 1/4 NW. 1/4 N-f. 1/4 sec. 34, 
T.? N., R. 4 E. (30 feet north and 10 feet east of Canton city well 
No. 1) 

Elevation approximately 610 feet 

1 
Log derived from driller's record. 

Recent and Pleistocene systems 
Clay 

Pennsy~.vanian system 
Carbondale ~ort!36: Li on 6 ( r i e) 

Shale 
Shale, gray 
Shale 
Shale, gray 
Coal, and slate (shale) 
Shale 
Shale, blue 
Shale, gray 
Coal (No. 2) and slate (shale} 

Pottsville f..QFF9at~ c; v,e~ 
Slate (shale) 
Shalei black 
Limestone, sand and shale 

Mississippian system -
Warsaw formation 

Shale 
Keokuk and Burlington formations 

Lf1 estone, flint (chert), sand and shale 
Shale and rnarl 

Kinderhook forr'.18.tion 
Shale 

Sweetland Creek formation 
Shale, biown 
Limedtone and shale 
Shale, brown 

Devonian and Silurian systems 
Wapsipi ni con ( Devonian) and "lliagaran 11 (Silurian) 

Limestone 
Ordovician system 

Maquoketa formation 
zimestone and shale 

Galena and Platteville formations 
Limestone 
Limestone and sand (ifDolonmte?) 

St. Peter formation 
Sandstone 

Thickness Deptl 
Feet Feet 

18 18 

14 32 
45 ?? 
45 122 

8 130 
1 131 
5 136 

41 177 
13 190 

2 192 

28 2G0 
45 265 
55 320 

30 350 

100 450 
?5 525 

100 625 

40 665 
40 ?05 
55 760 

formations 
160 920 

200 1120 

200 1320 
90 1410 

240 1650 



Prairie du Chien series 
Smkopee formation 

Shale 

-?-

Rock (dolomite) and shale 
Rock, brown (dolomite) and shale 
Shale and sand (dolomite) 
Shale, limestone, and sand (dolomite) 

New Richmond or Oneota formation, or both 
Sandstone (partly dolomite?) 

4 
60 
50 
46 

134 

99 

1654 
1714 
1764 
1810 
1944 

2043 



y' 
6. Canton city well no. 1. NW.¼ NE. t NW.¼ NW. t seo. 34, T. ~ N., 

R. 4 E. 

Elevation approximately 610 feet 

l 
Log derived from driller's record. 

Thickness Depth 

Recent and Pleistacene systems 
Clay 

Pennsylvanian system 
Carbondale formation ~erie 

Shale, blue 
Shale, gray 
Shale, blue 
Coal 
Fire clay 
Shale, blue 
Shale, gray 
Coal (No. 2) 

Pottsville ~ ~ a ·1< 
Slate (shale) 
Shale 
Limestone, sandstone and shale 

Mississippian SJstem 
Warsaw formation 

Shale 
Limestone, black 

Keokuk and Burlington formations 
Limestone, flint (chert), sandstone, 

(shaly limestone) and lma.rl 
Kinderhook and Sweetland Creek formations 

Shale 
Devonian system 

Wapsipinicon formation 
Limestene 

Silurian system 
"llia.garan II f orma ti on 

slate 

Limestone (reported in combination with Maquoketa shale 
below) . 

Ordovician system 
Ml.quoketa formation 

Shale (reported in combination with 11 Niagaran 11 

limestone HII above) 
Galena and Platteville formations 

Limestone 
Limestone, sandstone, and shale 

st. Peter formation 
Sandstone 

Feet Feet 

14 

29 
45 
40 

l 
6 

35 
22 

2 

12 
55 
65 

15 
7 

192 

225 

63 

-
72? 

200? 

205 
100 

241 

14 

43 
88 

128 
129 
135 
1'10 
192 
194 

206 
261 
326 

341 
348 

540 

765 

828 

900? 

1100? 

1305 
1405 

1646 
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7. 
v 

Old Canton city well (Jqnes Park). NW. corner, SE. t NE. i sec. 34, 
T. 7 N., R. I E. 

Elevation a~proximately 660 feet 

1 
Log derived from driller's record. 

Recent and Pleistocene systems 
Surface (clay) 
Sand 
Clay, blue 

Pennsylvanian system 
Carbondale ferm:ti on S ~ r; e'> 

Shale 
Coal (No. 5) 
Shale 
Limestone 
Shale 
Slate (shale) 
Shale 
Coal {No. 2) 

Pottsville fePa.tkfi S -r, s 
Fire clay 
Shale 
Flint (hard limestone?) 
Shale 
Slate (shale) 
Coal 
Slate (shale) 
Shale 

Mississippian system 
Warsaw formation 

Limestone 
Shale 

Keokuk and Burlington formations 
Limestone, blue 
Shale, sandy 
Sandi and gravel (cherty limestone) 
Sandstone 

Limestone, white 
Kinderhook and Sweetland Creek formations 

Shale 
~ Devonian system 

Wapsipinicon formation 
Limestone (crevieed) 

Silurian system 
"Nia.garan" formation 

Sandstone (aolomite)? 
Limestone 

Thiekness Depth 
Feet Feet 

22 
2 

16 

40 
4 ½ 

15 
20 
61 
15 
30 

1 * 
6 

15 
5 

35 
7 
1 

12 
50 

17 
23 

18 
12 
30 

7 
100 

226 

62 

7 
120 

22 
24 
40 

so 
84 
99 

119 
180 
195 
225 
227 

233 
248 
253 
288 
295 
296 
308 
358 

375 
598 

416 
428 
458 
465 
56'5 

791 

8q3 

860 
980 



Ordovician system 
Maquoketa formation 

Shale and limestone 
Galena formation 

Limestone 
Platteville formation 

Sandstone 
Limestone 
Sandstone and limestone 
Limestone 

St. Pet.er forma.tien 
Sandstone, white 

-It>-

175 1155 

186 1341 

5 1346 
10· 1356 
20 1376 
69 1446 

282 1?27 



- }/ -

~ 11 
MK John C. Schafer well No. 2. Sec. 2b, T. 6 N., R. 1 E. 

Elevation 511 feet 

1 
,--==Log derived in part from driller's record and partly from description of 

samples studied by H. M. Dubois. 

Thiekn.ess Depth 
Feet Feet 

Recent and Pleistocene systems 
Soil 
Gravel and clay 

Mississippian system 
~lt#.fflHliffffl 

St. Louis formation 
Clay, white, and limestone 
Limestone 
Slate (probably ahaly limestone) 
Sandstone, gray, soft, micaceous; fine, angular, 

calcareous grains; some brown chert 
Spergen and Warsaw formatiens 

Slate, black (shale or shaly limestone) 
Keokuk and Burlington formations 

Limestone, gray, fine-grained 
Limestone, oherty, gray, fine-grained, more 

cherty below 
Chert, gray to white, with gray, crpatalline lime­

stone 
Chert, light gray, with gray, coarsely crystalline, 

siliceous limestone and coarse-grained, quartzose 

4 
6 

10 
10 
10 

10 

60 

15 

20 

10 

sandstone 5 
Chert, - white, with gray, coarsely crystalline siliceous 

limestone 30 
Limestone, white, coarsely crysta~line, with much 

white chert 
1#1/tChert, white, with white, crystalline, siliceous 

limestone and gray shale 
Limestone, siliceous, some oolitic, white, coarsely 

crystalline, with white chert 
Kinderhiok farma.tion 

Shale, blue green, fine-textured 
Sweetland Creek forms,tion 

Sha.le, brownish-black, bituminous 
Slate, blue (shale) 
Slate, white (shale) 
Shale, bit~m.inous, carbonaceous, gray-green 

DeTonia.n system 
Wapsipinieon fornBtion 

Limestone, gray, fossiliferous 
Limestone, gray, with gray chert 

Silurian system 
"Niagaran"fsrmation 

Dolomite, gray, with some shale and~ few quartz 
grains 

62 

8 

45 

105 

20 
5 

35 
69 

29 
12 

8 

4 
10 

#fi 

20 
30 
40 

50 

llQ 

125 

14Q 

155 

100 

190 

252 

260 

305 

410 

430 
435 
470 
5.39. 

568 
580 

588 
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.!/ 
9#. J.C. Morgan well. Sec. 24, T. 6 N., R. l E. 

Surface elevation, 486 feet 

1 
Log derived in part fram driller's record but largely from description of 

samples studied by T. E. Savage. 

Recent and Piai•tooene systems 
Soil 
Sand, yellow 

Pennsylvanian system 
Pottsville f..e1ma.tion .S < ri ~s 

Slate, blue (shale) 
Coal (No. 1?) 
Slate, blue {shale) 
Shale, black 

Mississippian system 
St. Louis formation 

Limestone, gray, finely crystalline 
Spergen and Warsaw formations 

Slate, blue (shale) 
Keokuk and Burlington formations 

Limestone, gray, coarse and fine grained, oherty 
Kinderhook formation 

Shte, blue (shale) 
Sweetland Creek formationf 

Shale, brown 
Slate, blue (shale) 

Devonian system 
Wapeipinicon formation 

Limestone, gray, crystalline, pyritic 
Limestone, cherty 

Siluriam system 
"Niagaran" formation 

Dolamite, gray, crystalline 

Thickness Depth 
Feet Feet 

5 5 
3 8 

a 14 
2 16 
9 25 

23 48 

50 98 

84 182 

193 375 

115 490 

20 510 
103 613 

26 639 
21 660 

9 669 



10. 
y 

Cuba city well. SE. 1/4 SW. 1/4 sec. 17, T. 6 N., R. 3 E. 

Elevation 677 feet 

1 
Log derived from driller's reeord 

Reeent and Pleistocene sy·~tems 
Subsoil and clay 

Pennsylvanian system 
Carbondale and Pottsville f-ei:IB9.ti ens Se.. v-,· e'.:> 

Shale, sandy 
Sanda tone 
Coal ( No. 5?) 
Shale 
Rock {limestone), black, hard 
Shale, gray and dark 

Mississippian system 
St. Louis formation 

Limestone, white 
Spergen and Warsaw formations 

Shale 
Keokuk and Burlin5ton formations 

Thickness 
Feet 

34 

- W'" 
4 
5 

144 
5 

50 

25 

'' 95 

Limestone, white to gray, cherty 197 
Kinderhook and Sweetland Creek formations ~ 

Shale, gray or dark 2G3 
Devonian and Silurian systems 

Wapsipinioon (Devonian) and "lUagaran" (Silurian)forma.tions 
Limestone and dolomite, gray and brown 120 

Ordovician system 
Maquoketa fornation 

Shale, dark gray to brown 
Shale, light gray, dolomitic 

Galena and Platteville formations 
Dolomite, dark gray 
Dolomite, gray to tan 
Shala and sand (shaly dolomite) 

st. Peter formation 
Sandstone, white, clear rounded quartz grains 

78 
102 

40 
160 
100 

29.8 

Depth 
Feet 

34 

102 
106 
111 
255 
260" 
310 

335 

430 

627 

870 

990 

1068 
1170 

1210 
1370 
1470 

1768 
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11. 
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F. W. Harrison well. SE. i NE. t SW. t sec. 29, T. 6 N., R. 4 E. 

Elevation approximately 625 feet 

1 
Log derived from driller's record 

Recent and Pleistocene systems 
Soil 
Mud, yellow (till clay) 
Mud_, blue (till olay) 

Pennsylvanian system 
Carbondale ~erRBtieR Sey~~~ 

Coal (No. 5?) 
Shale, blue 
Shale, light 
Shale, dark 
Limestone 
Coal (No. 2) 

Pottsville £erfffttion 5 Q "' (~ 

Shale, dark (~ire clay) 
Shale, light "'-"'er~.,.. ... 
Shale, sandy 
Shale, dark 
S!}a.le, sandy 
Sandstone 
Shale, dark 

Mississippian system 
St. Louis form.tion 

Limestone 
Spergen and Warsaw formations 

Shale 
Limeetone 
Sandstene 
Shale, light 
Limestone 
Sha.le, light 

Keokuk and Burlingt·on formations 
Limestone 

Kinderhook formation 
Shale, blue 

Sweetland Creek fermation 
Shale, brown 
Sha.le, blue 
Sha~le, brown 
Shale, blue 

Devonian system 
Wapsipinicon formation 

Limestone 
Sand (dolomite) 

Thickness Depth 
Feet Feet 

4 
28 
10 

5 
28 r 
55-

8 
~ 
5 

~ 
25 
25 
15 
20 
35 
17 

33 

15 
5 
5 
4 

54 
12 

2f0 

125 

10 
30 
35 
23 

18 
16 

4 
32 
42 

47 
75 

130 
138 
141 
146 

150 
175 
200 
215 
235 
270 
287 

320 

.335 
340 
545 
349 
403 
415 

615 

740 

750 
780 
815 
838 

856 
872 



Silurian system 
"Niagaran" formation 

Limestone 
Ordovician system 

Maquoketa formation 
Shale, blue 

Galena and Platteville limestone 
Limestone 

_, ~--

• 

-138 

172 

213 

111;; 
1010 

1182 

1395 



12. 
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Robert Zemple well. Q. earner, NW. 1/4 sec. 12, T. 5 H., R. 2 E. 

Elevation approximately 605 feet 

y 
Log derived fro~ driller's record 

Recent and Pleistocene systems 
fl,1/ifflHAHH##HiI&UH 
Soil 
Sand 

Pennsylvanian system , 
Carbondale ,fepma.ti eB Se ~\_ ~~ 

Soapstone (shale) 
:Muck, blue (shale) · 
Coal (No. 2?) 

Pottsville fgrmation S · "<"t 
Sl).a,le, gray 
Shale, blue 
Shale, dark 

Mississippian system 
St. Louis formation 

Limestone 
Spergen and Warsaw formations 

Shale 
Sand rock (sandy shale or shaly limestone) 

Keokuk and Burlington formations 
Rook, gray (limestone) 
Limestone, white, coarse-grained 

Kinderhook formation · 
Shale, blue 

Sweetland Creek formation · 
Shale, br0wn · 
Shale, blue 

Devonian and Silurian systems 
Wapaipinioon, (Devonian) and "Niagaran" (Silurian) 

Limestone 

Thickness 
Feet 

llu 
16 

9 

30 
20 

2 

23 
25 
25 

85 

40 
90 

60 
140 

95 

100 
60 

formations 
60 

Depth 
Fe et 

H 
16 . 
25 

55 
75 
77 

100 
125 
150 

235 

275 
305 

365 
505 

600 

700 
760 

820 



13. 
!/ -17-

Brook well. NE. 1/4 SW. 1/4 sec. 24, T. 5 N., R. 2 E. 

Elevation approxima.tely 500 feet 

Log derived frem driller's record 

Thickness 

Reeent ~nd Pleistocene systems 
Soil 
Sand and gravel 

Pennsylvanian system 
Pottsville f~Pmatios s~ ,,\ ~ 

Soapstone (shale} 
Fireola.y (shale) 
Coal 
Fire clay 
Shale, black 
Soapstone, shale 

Mississippian system 
st. Louis formation 

"Brake", white {shale) 
Limestane, shaly 

Spergen and Warsaw formations 
Shale 
Si-mestone, shaly 
Shale 
Limestone, shaly 
Slate, blue (shale) 
Limestone, shaly 

Keokuk and Burlington fer ma.ti one 
Limestane 

Kinderhook and Sweetland Creek formations 
Shale 

Devonian and Silurian systems 
Wa.psipinicon {Devonian) and "Nia.ga.ran" (Silurian) 

Limestone 
Ordovician Bystem 

Maquoketa formation 
Shale, blue 
Limestone, shaly, dark 
Shale, blue 

Galena formation 
Limestone and aha.le, blue 
Dolomite and shale, blue 

Feet 

40 
30 

5 
4 
1 1/2 
4 1/2 

18 
10 

12 
12 1/2 

46 1/2 
2 

10 
2 

12 
8 

186 

244 

formations 
109 

150 
10 
12 

36 
20 

Depth 
Feet 

40 
70 

'15 
79 
80 1/2 
85 . 

103 
113 

125 
137 1/2 

184 
186 
196 
198 
210 
218 

404 

648 

757 

~ f:1 07 
917 
929 

965 
985 

0. 



- /~-
11 

14. Carl Marshall well. SE. corner, SW. 1/4 NE. 1/4 sec. 29, 
T. 5 N., R. 2 E. 

Elevation 618 feet 

1 
Log derived from driller's record 

Recent ~nd Pleistocene systems 
Soil and clay, yellow 
Clay, blue 
Sand, fine 
Clay, blue, and gravel 
Sand 
Clay, blue 
Sand 
Clay, fine 

Pennsylvanian system 
Pottsville formation ~, 

Soapstone (shale) 
Sandstone 

Mississippian system 
St. Louis fornation 

Limestone and flintrock (chert) 
Spergen and Warsaw formations 

Shale, blue 
Keokuk and Burlington formations 

Limestone and flint rook (chert) 
Kinderhook and Sweetland Creek formations 

Shale, blue, brown and white 
Devonian and Silurian systems 

Wapsip'inicon {Devcmian) and "Niagaran" {Silurian) 
Conglomerate rock (limestone rubble?) 
Limest0ne 

Ordovician system 
Maquoketa formation 

Slate {shale) 
Limestone 
Shale 

Galena formation 
Sandstone (~olomite) 

Thickness Depth 
Feet Feet 

28 28 
8 36 

13 49 
18 67 

3 70 
39 109 

3 112 
5 117 

31 148 
33 181 

40 221 

60 281 

220 501 

240 741 

formations 
10 751 
84 835 

100 935 
20 955 
75 1030 

58 1088 



.v 
15. Johnson well. Sec. 29, T. 4 N., R. 1 E. 

Elevation approxima.tely 695 feet 

1 
Log derived from driller's record 

Missing record 

Ordovician system 
Maquoketa formatian 

Shale, sandy 
Galena and Platteville formations 

11 Caprock 11 , brown (limestone) 
Limestone and sand (dolomite) 
Limestone 
Limestone and sand (dolomite) 
Shale, brown 
Limestone, buff 
"Sandstone", (dolomite) 
Limestone, buff and white 

St. Peter formation 
Sandstone, white 

Thickness 
Feet 

1023 

42 

5 
6 
7 

185 
7 

13 
11 
41 

5 

I ~ 

Depth 
Feet 
1023 

1015 

1070 
1076 
1083 
1268 
1275 
·128a 
1219 
J340 

1345 



- 2 o_~ 

bl 
16. Vermont Mills well. Sec. 29, T. 4 N., R. 1 E. 

Elevation 695 f ·eet 

1 
.Log derived from driller's record 

Reoent and Pleistocene systems 
Soil and clay 

Pennsylvanian system 
Carbondale foFmati~ 

Soapstone (shale) 
Coal (No. 2l 

Pottsville -tovmatie s--- ~ . 
Fire clay 
Rock (limestone) 
Shale 
Sandstone 

Mississippian system 
St. Louis formation 

Shale 
Limestone, white 
Limestone, brown 

Spergen and Warsaw formations 
Shale 
Missing 
Sandstone 
Shale 
Limestone 
Shale 

Keokuk and Burlington formations 
Limestone and chert 
Limestone, white 

Kinderhook and Sweetland Creek formations 
Shale, blue, gray, and brown 

Devonian and Silurian systems 
Wapsipinicon (Devonian) and "Niagaran" (Silurian) 

Rock (limestone) with pyrite 
Limestone 

Ordovician system 
:Naquoketa formation 

Shale, green, gray, and brawn 
Shale and fine sand 

Galena and Platteville formations 
Limestene, brown 
Limestone and sand-rock (dolomite) 

st. Peter formation 
Sandstone 

Thikkness 
Feet· 

88 

51 
1 1/2 

14 1/2 
l 

44 
7 

4 
29 
18 

27 
19 

6 
50 

8 
5 

130 
64 

240 

formations 
5 

61 

91 
101 

5 
274 

20 

Depth 
Feet 

88 

139 
140 1/2 

155 
156 
200 
207 

211 
240 
258 

285 
304 
310 
360 

• 368 
373 

503 
567 

807 

812 
. 873 

964 
1065 

1070 
1344 

1364 



- Z.)-

17. 
.v 

City well at Ipava. NW.¾ SE.¾ SW.¾ sec. 6s 
T. 4 N. ~ R. 2 E. 

Elevation 650 feet 

1 
Log derived from driller's record 

Pleistocene and Recept systems 
Soil and loess 
"Soapstone" (prob,ably hard, blue till) 
Sand and gravel 

Pennsylvanian system 
Carbondale H>rma.Lion 

Limestone shell (shaly) 
Slate, white (shale) 
Coal (No. 2) , 

Pottsville f;@a:'1EB.ta. e:e ~ , 
Limestone shell (shaly) 
Slate {shale) 
Limestone 
Shale, white 
Shale, brown 
Shale, light 
Sandstone 

Mississippian system 
St. Louis formation 

Line stone, shell ( shaly) 
Limestone 

Spergen and Warsaw formations 
Slate, green (shale) 
Slaee (shale) 

Keokuk and Burlington formations 
Limestone, hard and sharp 
Limestone, white 
Limestone, brown 

Kinderhook formation 
S]a te, dark (shale) 

Sweetland Creek forrration 
Shale, brown 
Slb.ate, white (shale) 
Shale, brown 
Slate, white (shale) 

Devonian and Silurian systems 
Wapsipinicon (Devonian) and 11 Niagaran 11 

Limestone, brown 
Ordovician system 

Ma.quoketa.fornation 
Slate, light (shale) 
Shale, brown 

(Silurian) 

Limestone, blue and brovm, with slate (sbale) 
Galena and Platteville formations 

Limestone 
St. Peter formation 

Sandstone 

Thickness Depth 
Feet Feet 

23 
27 
15 

2 
44 

2-3 

3 
24 

3 
17 
10 
10 
15 

5 
45 

65 
10 

114 
67 
24 

105 

30 
40 
20 
35 

formations 
80 

55 
21 

114 

279 

20 

23 
50 
65 

67 
111 
113 

116 
140 
143 
160 
170 
180 
195 

200 
245 

310 
320 

434 
501 
525 

630 

660 
700 
720 
755 

835 

890 
911 

1025 

1304 

1324 
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11 
18. Ipava Woolen Mill well. Sec. 6, T. 4 N., R. 2 E. 

Elevation approx_i:n..ately 640 feet 

1 
Log derived from driller's record 

Recent and Pleistocene systems 
Soil 

Pennsylvanian system , 
Carbondale f~ ~ 

Soapstone (shale) 
Slate, bla~k.(shalel 

Pottsville f~ti ofl ~ 
Shale, white 
Slate, black (shale) 

Mississippian system 
St. Louis formation 

Li n..estone 
Spergen and Warsaw formations 

Shale, black 
Keokuk and Burlington formations 

Limes.tine 
Sandstone (cherty limestone?) 
Limestone, white 

Kinderhook and Sweetland Creek formations 
Slate, blue and brown (shale) 

Devonian an $ilurian systems 
Wapsipinicon (Devonian) and "N1agaran" (Silurian) 

Limestone 
Ordovician system 

Maquoketa formation 
Slate, green (shale) 
Limestone 
Shale 

Galena and Platteville formations 
Limestone 

St. Peter formation 
Sandstone 

Thickness Depth 
Feet Feet 

23 23 

47 70 
30 100 

50 150 
50 200 

50 250 

80 330 

100 110 
35 465 
43 508 

232 740 

formations 
85 825 

93 918 
18 936 
74 1010 

270 1280 

290 1570 
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11 . 
19. Hahn well. Center of 8. side~ mv. i sec. 31, T. 22 N., 

R. 8 W. of 3d P. M. (near Havana) 

Elevation approximately 470 feet 

1 
Log derived from driller's record; detailed descriptions ~erived from 

samples studied by A. w. Thurston. 

Thickness 
Feet 

· Recent and Pleistocene l(and Pennsylvanian?) systems 
Mi ssing record 94 

Pennsylvanian system 
Pottsvil~ ~.=.-~ .• ~t-r-1~~n (~1 Lir1estone 

siate, white · (shale) 
Mississippian system 

St. Louis formation 
Limestone 

Spergen and Warsaw formations 
Slate, white (shale) 
Limestone 
Slate, white (shale) 

Keokuk and Burlington formations 
Limestone · 

Kinderhook formation 
Slate, white (shale) 

Sweetlanu Creek formation 
Slate, brown 

Devonian and Silurian systems 
Wapsipinicon (Devonian) and 11 Niagaran 11 

Limestone, white 
Limestone, brown 
Limestone, white to light gray 
Limestone, light tan, very cherty 

Ordovician system 
Maquoketa formation 

11 
60 

65' 

10 
80 
15 

220 

95 

130 

(Silurian)formations 
10 

5 
95 
60 

Shale, calcareous, sandy, medium to dark greenish-
gray 30 

Sandstone, shaly, calcareoi.AB, fine-grained, medium 
greenish-gray 20 

Shale, calcareous, sandy, greenish-gray, with 
limestone, light brown 

Galena and PlattevilJe formations 
Limestone, dolomitic, brown, with gray sbale 

·Limestone, dark tan to light brown, with light 
chert 

Lin.test one, dark tan or dark gray 
St. Peter forrration 

Sandstone,; clear quartz grains, rounded, 
medium size 

140 

60 

180 
55 

7 

Depth 
Feet 

94 

105 
165 

230 

240 
320 
335 

555 \ 

650 

780 

790 
795 
890 
950 

980 

1000 

1140 

1200 

1380 
1435 

1442 



· - ?_ L-

20. 
y' 

American ]Lilk Produ0ts Co. well,,ninn, #ff SW. ¾ S'1/. 4 
sec. 32, T. 23 N., R. 6 W. '.3c\ r 1 

Elevation approximately 5 0 feet. 

1J Log derived from driller's record 

. . 
Recent and Pleistocene syst~ms 

Thickness 
Feet 

Depth 
Feet 

Surface soi])i,nd drift 121 121 
Pennsylvanian :t:or ~ississippian system 

Pottsvill or St. Louis formation(?) 
Limes one and shale . 134 255-

Mississippian system .. 
St. Louis ( ?) , Spergen, larsaw~ Keokuk and Burlington 

formations 
Li~estone 1~ 

Kinderhook and Sweetland. Creel'for11ations 
Sandstone 
Red marl and limestone 

Devonian and Silurians stems 

370 

140 
10 

T,7a_psipinicon (Devo11ian) and "Niagarann (Silurian) 
Limestone 

f orrr.Ja ti ons 
115 

Limestone ~nd marl 71 
Ordovician system 

llaquoketa formation# 
Sandstone 139 
Red marl and shale 32 

625 

765 
775 

890 
961 

1100 
1132 



21. 
y 

John Salisbury well. SE. i NW.¼ sec. 24, T. 3 N., R. 2 E. 

Elevation approximately 500 feet 

1 
~ derived from driller's record; detailed descriptions derived from sam_p­
~ les studied by A. W. Thur_ston. 

Thickness 
Feet 

Recent and Pleistocene systems 
Soil 2 
Sand 16 
~~~ 8 

Pennsylvanian system 
Pottsville f-ermatieH S ~ r- ,· .e_s 

Sandstone 
Slate (shale), sandy, micaceous, light greenish­

gray 
Mississippian system 

St.Louis formation 
Limestone, light gray, hard 
Limestone, light buff to dark tan or gray, hard, 

cherty 
Limestone, sandy, brown 
Limestone, cherty, light gray 
Limestone, sandy, light gray 
Li ~stone, very cherty, light gray 

Spergen and Warsaw formations 
Shale, bluish-gray with liEestone, sandy 
Limestone, sandy , 
Limestone, sandy, with slate (shale), white 
Limestone, dark gray 
Shale, dalcareous, light gray· 
Limestone, shalY, 

Keokuk and Burlington formations 
Limestone, sbaly, cherty, gray, crinoidal 
Limestone, light brownish-gray, dense, with 

sandstone~ calcrreous, fine-grained and 
shale 

Limestone and chert 
Limestone, sandy, cherty, light gray 
Limestone, very cherty, light cream-gray 

Kinderhook formation 
Shale, light 

Sweetland Creek formation 
Sla.te{shale), brown 
Shale, dark brownish-gray 
Shale, cinnamon-colored, petroliferous 
Slate (shale), gray 

30 

24 

37 

23 
5 

10 
#5 

4 

4 
21 
35 

6 
5 
5 

81 

9 
15 
16 

119 

95 

25 
20 
60 
30 

Depth 
Feet 

2 
18 
26 

56 

80 

117 

140 
145 
156 
160 
164 

168 
189 
224. 
230 
235 . 
240 

321 

330 
345 
361 
480 

575 

600 
620 
680 
710 



21. (cont.) 

Devonian and Silurian systems 
Wapsipinicon (Devonian) and "Niagaran" 

Limestone, light gray 
( Si J.urian) -f orna ti ans 

20 
Limestone, dolomitic, light gray 
Lime ~tone, dolomitic, cherty, light cream7gray 
Limestone 

Ordovician system 
Maquoketa forrm.tion 

Shale, light greenish-gray 
Shale, dark gray, with gray limestone 
Limestone, li ght gray, and shale, calcareous, dark 

gray 

45 
59 

3 -

38 
33 

36 

730 
775 
834 
837 

875 
908 

944 



y' 
22. Astoria Creamery well • Center of s. side, SE. 1/4 lffi. 1/4, 

sec. 23, T. 3 N., R. 1 E. 

El.evation approximately 690 feet 

1 
Log derived from d~iller's record 

Recent and Pleistocene systems 
Clay, blue and yellow 

Pennsylvanian system 
Carbondale ~a:rma~~ S rt 

Limestone 
Coal (no. 5) 
Fire clay (and shale) 
Shale 
Coal (Mo. 2) 

Pottsville forms,tio~ ~~ Y1 ~) 
Shale 
Limestone 
Coal 

Mississippian sjssem 
St. Louis formation 

Limestone 
Spergen and Warsaw forrrations 

Saale 
Keokuk and Burlington formations 

Limestone 

Thi(.;kness 
Feet 

52 

1 
6 

25 
80 

3 

60 
2 
2 

65 

50 

195 

Depth 
Feet 

52 

53 
59 
84 

164 
167 

227 
229. 
231 

296 

346 

541 
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HavaDS. guadran5le Lavala 

Loca t; on OU tcro p and Remarks 

vl.114. 51 Top of Coal 

vl.124 .4'7 Hase o:f Coal 

✓1113.25 l3asa of Coal 

v1126.49 Base of Coal 

V'l.126.27 Base of Coal 

vll24.ll Top of Co$! 

✓1126.32 Top of coal 

1722.89 Top of Shaft. 96' to top of ooslo 

v 112~.48 Base of coal 

✓1120.66 

✓1116.31 

V'll2l .. '18 

v.l.128.62 

v11a5 .64 

Vl.135.88 

.. 
Top o:t coal 

:Base of 0ml in mine. ( Thia poi nt he.s an 
elevation of 149 on mine nap,) 
Top of coal. outcrop poorly dafinea. 

Lower concretion zone 
Upper concretion z Clle 
Base of ooal blossom 

Top 0£ Coal 

Elevation 

68'1 .6 ✓ 

674.0 v 

666.l✓ 

664.2 ./ 

543.3 / 

660.1./ 

569. 0 / 

686.8 ✓ 

5·gg.5 ✓ 

606.3 ✓ 

58.:?.5 ✓ 

~ 609.6 ..,.,. 

~582.2 ✓ 
685.8 ✓ 
667.4 .,,,. 

640.3 ✓ 

✓1136 .36 @Je Coal in mine north of roa4 • Changed loc. 602.t'I v 

✓1136.58 Top of lime cap rook 1n out bank. 500.5 ✓ 

Vl80l.44 Paoe of 'co&l 

1801.11 

1811.39 

v180l.29 

v1a12.5a 

v1a12.23 

v'l812.8l 

✓1814.88 

1822.98 

Gray lime .e.0uth end of exposure 
" " north e ;.J. of exposure 

Toj of g:.ay lime 

Top coe. l 

Top coal 

Jla.ee of CCBl 

Bas a of ooal 

Top of cap rock at roaa. 

Top of gray lime. 

... ti 

oa2.s ✓ 

4'75.65 ..,.,. 
470,25 ✓ 

469.15 V 

504.,2 V 

494.66 ✓ 

481.6 v 

486.66 v--

509.7 V 

484.0 ._,.,,.,,.. 

. . ' 



Page 2 ••Havana Quaa. levels. 

Location uutorop and .Hemarks Eleva-ti on 

, 1820.2'1 

181'1.84 

1817.84 

1817.Bl 

1820.88 

V 1821.'16 

V 1822,66 

1816.56 

v 1816.'14 

" 1817 +49 

Vl'll3489 

Top of gray lime 

Top No. 2 Ooal 

Top of gray lime 

Top of gray lime 

Top of ooal 

Top l' layer white sugary es, (Potti!ville) 

Top gray lime 

Top gray lirae 

Base #2. c~l 

Measured down aha ft to top of CJ oo l 

Top of coal 

5.12.3 ✓ 

475.46 
✓ 

495.25 ..,.... 

510t2 v 

495.36 .,,.. 

454.6.,.. 

499tl ""' 

603.0 ""' 

46?.'1 v 

4'17.6 ✓ 

546.75 V 

v l818.15 Basa of old drift~ Base of coal uncertain. 6'19,4 ✓ 

1807.SZ Top of gray lime 500.5 ..,... 

1829,68 Top of gray lime 

1829.55 Top #2 ooal 

1832.l'/ .Base of coal 

183l.49 Coal creek. Basa Qoal. 

1808.23 

" 1808. '13 

)1.152,11 

V'°ll3l.82 

VJ.225.82 

v ll,21.14 

✓ 1117.23 

V lll9.'16 

✓ll,19.21 
v 1118.43 

1234.80 

Top gray lime 

Top gray lime 

13ase of coal in mine 

l38.se of old drift on south side of ravine 

Base of coal. (nie mine has rather stoap 
east dip• Oare gravity out to mouth mine.) 

B&se of coal 

Top of coal 

Top of ooal 

Ba.ea of coal 

Top of Coal 

Top o:f gray lime 

61Z.4 ✓' 

4'11 ~2 ✓ 

497 •. 2 ✓ 

488. / 

614.5 ✓ 

4~ VA ✓ 

662.8 ✓ 

57le,7 v 

565.o✓ 

584 • .3 v 

693.0 ✓ 

&Ol,l / 

600.4 / 

689,4 ✓ 

549.7 / 

., ' 
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Page 3 Ha't'Sna Qtmd. · Leve la · 

Location outcrop o.nd Remarks 

Top of gray lime 

Elevation 

1703.58 

✓1119 .. 18 

v l213.'IB 

VJ.215.93 

✓1223.17 

V l224.l'I 

v-1223.62 

V'l.225,19 

vi:226~6'1 

Base of aoal 

Top of o~l 

:Base of coal 

Top Of Goal 

Bas e of Coal 

Tep of slate 

Top of coal. 

Baae of ooal 

✓ 1224. 72 Top of coal 

,v l226.43 

v-122&.48 

VJ.222,35 

1-1.221.55 

vl.221.78 

'-'1230.68 

1230.-59 

v-1.250.33 

v].229.38 

Vl227.19 

I 1233.53 

l- 1232.96 

1235,19 

/ 1705.99 

1704.0'I 

13a.se of cool 

Top of coal 

Base of c oa l 

Top .of sle.te 

Be.ea of acsl 

Top of ooa.l 

&~ of #6 
Base of coal 

In ravine south of mine dump~ south side of 
ravine 285' E of BR traoka rod on base of 
old entry. Definite outcrop not fQund 

Base of coal 

Top of gray lime 

Top gray lime 

Top gray lime 

Top #2 ooal 

Top Ooal 

1706.84 Top gray lime 

1706.68 Top gray lime 

528;.6 ✓ 

569.6 .,,,. 

6'18e6 V 

692.0 ./ 

60'1,0 ✓ 

597.'1 ✓ 

587.8 ✓ 

600.9 ✓ 

568.0 ✓ 

6'19.5 _,,,. 

588,5 ./ 

604,a ✓ 

614.8 V 

628.4 ✓ 

613.8✓ 

620.6 V 

64~5.7 ..,..... 

613,6 V 

569.4 ✓ 

563,l 

567.3✓ 

516.7 v 

495,3 ✓ 

645,3 V 

561.7 i...--""' 

1705,25 Top gray lime 1n abandoned roa6• changed loo,653.0 ✓ 
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Page 4-HavSlla Quad~ levels. 

iooation outcrop and remarks 

~ltz2.07 Top gray lime 

Vl.2_31.92 Top gray lime 

v 1706.09 Top #2 coal 

1602.66 Top gray lime 

1601.06 Top coal 

Elevation 

556~2 v 

552.9 ✓ 

621.0 ,/ 

566.'l✓ 

545.a✓ 

1601,05 Base coal high on cut bank. Poor oontaot. 643.9 v 

1703.19 Top of gray lime 

1233-83 Top of 5n ls. layer belo~ which is 10" of 
blk. el~;then ss. 

1255,25 Top gray lime 

"1.236, 75 :Baeo of oQal 

1234.35 Top of coal 

1234.88 Top of 6" blk or1no1da.l lime layer 

1336.81 Top of black lime layer 

1706.62 Top gray lime 

.,, 1709 .1 ~ Top Coal 

1708.87 Base of Coal 

1'108.69 Top of lime 

1719.05 Base of Coal 

1613,29 Base of Coal 

1718.09 Be.ee of Coal 

, 1612-.'1'1 Top of Coal 

v 1612.54 13aee of coal 

1612.69 Base of gray lime 

f612.99 Top gray lime 

l707.a, Top gray lime 

1708•16 Baee Of ooa.l 

J'IO'l.64 Be.se of oQal 

1707.91 Base of coal 

538.6 v 

522.0 ...,..-

662t9 ·✓ 

606.1 ✓ 

535.9✓ 

567.9 ✓ 

5G2.3 ✓ 

✓ 506418 

611.2 ✓ 

547 • 7✓ 

606 .5 '-"' 

622.0 ../ 

621•4 v 

630.5 ✓ 

621.0 ✓ 

560.4 / 

661.7 ✓ 

667.9 ✓ 

624,2 / 

491.8 / 

507.o / 

" . 
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Pag& o-•H V8Jl8. Que.a , teve1s-~ 

_Looa tion outcro» ~pg re1mirJre _ Elevntlon 

1'118,94 Base of Coal 

i 1"118-.36 Base Of ooe.l 496~1 v----

// 17ia.21 Base of oosl 600.,a✓ 

v 1719.-98 Top Of ooa.l 618.Q v-

1719.64 Base of ooal 480•0 v-

1732.3'1 l3ase of ccal in abandoned "rift 493 4: ✓ 

Vl733.29 Top of eoal in out,rop in roa.a. Changed loo.682,7 ✓ 

1728.26 Baee of coal 624.2 ✓ 

1756. Top Of oo 1 501 ♦9 -✓ 

2002;74 Baee of coal 1n abandonea drift 

2003 .. 14 Base of ooal 

478~3 ✓ 

48i.l ✓ 

J • ) 

v 17~,02 Base of coal 

201'1,68 Top of 000.1 

Base ()f coal 

Top of coal 

Top of ooal 

Base of co al 

611.3 (512.3) ✓ 

619.l v 

\,, 2016.39' 

2016.86 

2022.90 

2020.44 

,. 20~128 

2031.92 

~006.4 

Top of coal (changed 101ation) 

l3aae of coal 

se ctt ao l (Dips south 1n this mine) 

496 .1 V"" 

?7 • ./ 

480.4 / 

613.-4 ✓ 

484.-2 / 

509.0 ✓ 

5-03,6 ✓ 

2505.51 ee of knobby lime 4,2.2 ✓ 

v 2505.90 ·(Baaf:f 2 coe.1 . 498.l / 

V 250{5~94 

V 2J08,84 

\/20$3.i9 

t.-2032♦27 

2020.91 

V 2029.5(; 

( -Top of knobby ls is 19 •. 8• below base coal.,. 

. knobby lim 

Tep knobby lim 

!op lm.Obby lim . 

o of oo 1 

!fop of eoal 

About base of coal 

4'17~9 ./ 

488t6 V 

485.9 ✓ 

498.5 ./ 

555._5 / 

605 ,-'1 ./ 



Looat1ou 

V 2,050.55 

v-2136.1? 

V2li5.66 

v ~l.26.45 

v 2019.02 

v 2ll34t9l 

v 1626.32 

1636.60 

viGZ6,l4 

f; 2101,18 

V'2007 .58 

vialOl.23 

112.79 

V 1,22,94 

'/29.07 

1704.44 

1,04.86 

\/1226~25 

OutorOJ? ana ;remarks 

Basa of coal 

Jase ot coal 111 roaa; changed le>cation 

!ase of coal 

Top of coal 

Base of ooal 

Baae Of coal 

Bara e, of eo al 

l3$StJ Of 00 l 

!op of knobby lime 

fop of coal 

Dase of ooal 

Base of coal 

T·op of coal 

Top of shaft. (64' to t,p of ¢~al) 

~se o.f coal 
Wop Septarie.n J.s. 500' ttpst.resm 

.Baee of coal 

fop of gray let 

Top g:r~ lime 

:Base ot eoe. l 

Elevation 

515~4 v 

531,0 ~ 

620i4v 

612~4✓ 

492.l ✓ 

499.'1 / 

536.2 ✓ 
608.8 ✓ 

499.0 ✓ 

51?.6 ✓ 

609.~ ✓ 

570.l ✓ 

49'1.4 v 

65 .7 ✓ 

509.5 ,,,, 
516 .a ✓ 

500 ,9 v 

647.8 ✓ 

63'1.o ✓ 

58lt5 v 

_ ... ) 
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Havana Quadrangle Levels 

Location ·outcro p and Remarks 

1114.51 Top of Coal 

1124.47 Base of Coal 

1113.23 Base of Coal 

1125.49 Base of Coal 

1125.27 Base of Coal 

1124.11 Top of Coal 

1126.32 Top of Coal 

1722.89 Top of Shaft. 96' to top of coal. 

1128.48 Base of Coal 

1120.56 Top of coal 

1116.31 Base of _Coal in mine. (This point has an 
elevation of 149 on mine :rrn.p.) 

1121.78 ~op of Coal. outcrop poorly defined. 

1128.52 Lower concretion zone 
Upper concretion zone 

113§.64 Base of coal blossom 

1135.88 Top of coal 

Elevation 

587.6 

574.0 

556.1 

554.2 

543.3 

560.1 

569. 

585.8 

599 .3 

606.3 

582.5 

609.5 

582.2 
585.8 
567.4 

540.3 

1136.36 ~e coal in mine north of road. Changed loc. 502.7 

1136.58 Top of lime cap-rock in cut bank. 

1881.44 ~oBise of coal 

1801.11 t:rray lime a-eith end of exposure 
n n fi'~:t ta end of exposure 

'1811.89 Top of gray lime 

1801.29 Top uoal 

1812.58 Top coal 

1812. 23 Ease of Goa 1 

1812.81 Base of coal 

1814.88 ~op of cap rock at road. 

·1822.98 Top of gray lime. 

t, j 

500.5 

532.3 

473.65 
470.25 

469.15 

504.2 

494.65 

481.6 

485.65 

509.7 

484.0 

lff. 



Page 2 --Havana Quad. levels. 

Location uutcroE and HemarkE Elevation 

1820.27 Top of gray lime 512.3 

1817.84 Top Ro. 2 Coal 475.45 

1817.84 Top of gray lime 495.25 

1817.81 ~op of gray lime 510.2 

1820.88 Top of coal 495.35 

1821.75 Top l' layer white sugary ss. (Pott~villeJ 454.6 

1822.56 Top gray lime 499.1 

1815.56 Top gray lime 503.0 

1816.74 Base #2. coal 467.7 

1817 .49 Leasured down shaft to top of c cal 477. 6 

1713.89 Top of coal 546.75 

1818.15 

1807.83 

1829.68 

1829.55 

183"3.17 

]8§1.49 

1808.23 

1808.73 

1132.11 

1131.82 

Base of old drift. Hase of coal uncertain. 579.4 

Top of gray lime 

2.1op of gray lime 

Top #2 coal 

.ease of coal 

Coal creek. Base coal. 

Top gray lime 

Top gray lime 

Base of coal in mine 

Hase of old drift on south side of ravine 

500.5 

513.4 

471.2 

497.2 

488. 

514.5 

49~.4 

552.8 

571.7 

1225.82 Base of coal. (This mine has rather steep 565.0 
east dip. Cars gravity out to mouth mine.) 

1121.14 Base of coal 584.3 

1117.23 Top of coal 593.0 

1119.75 Top of coal 601.1 

1119.21 Base of coal 600.4 

1118.43 Top of Coal 589.4 

1234.80 Top of gray lime 549.7 
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Page 3 Eavana Quad. Levels 

Location Outcrop and Remarks Eleva ti on 

1703.58 Top of gray lime 

1119.18 Base of coal 

1213.72 Top of coal 

1215.93 Base of coal 

1223.17 iop of Coal 

1224 .17 Base of Coa 1 

1223.62 Top of slate 

1225.19 Top of coal 

1225.67 Base of coal 

1224.72 Top of coal 

1226 .43 Base of c oa 1 

1226.48 Top of coal 

1222.35 Base of coal 

1221.35 Top of slate 

1221. 78 Base of coo. 1 

1230.58 Top of coal 

1230.59 Ea~e of #6 

1230.33 Base of coal 

1229.38 In ravine south of mine dump: south side of 
ravine 285' E of RR track; rod on base of 

528.6 

569.6 

578.5 

592.0 

607.0 

597.7 

587.8 

600.9 

568.0 

579.5 

588.5 

604.8 

614.8 

628.4 

613.8 

620.5 

643.7 

623.7 

old entry. Definite outcrop not found 621.0 

1227.19 Base of coal 

1233.33 Top of gray lime 

1232.95 Top gray lime 

1233.19 Top gray lime 

1705.99 Top #2 coal 

1704.07 Top Coal 

Top gray lime 

Top gray lime 

613.6 

559.4 

567.3 

516 .7 

495.3 

545.3 

55i.7 

1705.84 

1705.58 

1705.25 Top gray lime in abandoned road; changed loc.553.0 



Page 4--Hava:na Quaa. levels. 

Location Outcrop and remarks 
...,__ 

1P32.07 Top gray lime 

lf31.92 

1705.09 

1602.66 

1601.06 

Top gray lime 

Top #2 coal 

Top gray lime 

T·op coal 

1601.05 Base coal high on cut bank. Poor contact. 

1703.19. Top of gray lime 

1233.83 Top of 5n ls. layer below which is 10" of 
·b lk. s 1 • ; th en s s • 

1235.25 Top gray lime 

1235.75 Base of coal 

1234.33 Top of coal 

1234. 88 Top of 6" blk crinoiaal lime layer 

1335. 81 Top of black lime layer 

1706.62 Top gray lime 

1709.19 Top Coal 

1708.87 Base of Coal 

1708.59 Top of lime 

1719.05 Base of Coal 

1613.29 Base of Coal 

1718.09 Base of Coal 

1612.77 Top of Coal 

1612.54 Base of coal 

1612.59 Base of gray lime 

T612.99 Top gray lime 

1707.39 Top gray lime 

1708 .15 Base of coal 

~707.54 Base of coal 

1707.91 Base of coal 

Elevation 

556.2 

552.9 

521.0 

566.7 

545.8 

543.9 

524.9 

538.6 

522.0 

562.9 

506.1 

535.9 

567.9 

562.3 

506 .8 

511.2 

547. 7 

505 .5 

522.0 

521.4 

530.5 

521.0 

560.4 

561.7 

567.9 

524.2 

491.8 

507.0 
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Page 5--Havana Quad. levels. 

Location Outcrop and remarks Elevation 

1718.94 Base of Coal 517.1 

1718.36 Base of coal 495.1 

1718.21 Base of coal 500.8 

1719.98 Top of coal 518.0 

1719.64 Base of coal 480.0 

1732. 3? Base of c oa 1 in abandoned drift 493 .4 

1733.29 Top of coal in outcrop in road. Changed loc.532.7 

1728.26 Base of coal 524.2 

1736 .• 04 Top of coal 501.9 

2002.74 Base of coal in abandoned drift 478.3 

2003.14 Base of coal 485.1 

1733.02 Base of coal 513.3 (512.3} 

2017.68 Top of coal 519.1 

2016.39 Base of coal 496.1 

2016.85 Top of coal 477.4 

2022.90 Top of coal 480.4 

2026.44 Base of coal 513.4 

2020.28 Top of coal (changed location} 484.2 

2031. 92 Base of coal 509 .o 

2~6.48 Base of coal (Dips south in this mine} 

2505.51. Base of knobby lime 

2505.90 (Base #2 coal 
.(Top of knobby ls is 19.8' below base coal. 

2505.94 B~se knobby lime 

2f08.84 Top knobby lime 

2033.39 Top knobby lime 

2032.27 Top of coal 

2025.91 Top of coal 

2029.56 About base of coal 

503.6 

472.2 

493.1 

477.9 

488.5 

485.9 

498.3 

533.5 

505. 7 
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Page 6--Havana Quad. levels. 

Location 0utcroE and remarks Elevation 

2030.55 Base of coal 515 .4 

2136 .17 Base of coal in road; changed location 531.0 

2135.66 Base of coal 52i.4 

2126.43 Top of coal 512.4 

2019.62 Base of coal 492.1 

2113.91 Base of coal 499.7 

1626.32 Base of coal 536.2 

1635.60 Base of coal 508.8 

1636.14 Top of knobby lime 499.0 

2101.18 Top of coal 517.6 

2007.58 Base of coal 509.3 

2101.23 Base of coal 570.1 

2112.79 Top of coal 497.4 

1722.94 Top of shaft. ( 64' to top of coal) 558.7 

1729.07 Base of coal 509.5 Q 

Top Septarian ls. 500' upstream 516 .8 

1708.40 Base of coal 500 .9 

1704.44 Top of gray ls. 547 .8 

1704.86 Top gray lime 537.0 

1225.25 Base of coal 581.5 

Tol-t:il ov+c r-o/>:. l ~vc lle 4 - - IS-" 
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OUTLINE OF THE GEOLOGY OF THH! HAVANA QUADRANGLE 

Laoati ·on 

The Havana quadrangle is situated in Fulton amt Ma.eon Counties; 
t'l t,tt"' . 

Illinoi a~ It is bounded by -the ·paral)els 40°15., and 40°30 ,/\ latitude, 

and the meridians 90°00' and 90° 15' west longitude. 

approximately 225 square miles. 

Physiography 

Dra.1nage 

The Havana quaurang~e 1s a ~art ef ~n~ interior 

- INERAL RESOURCE 
~CORDS DIVISION 
vva.n/ess II. D 
Af s J!'/-.(! I • ~ • 

ILLINOIS ST ATE 
GEOL C .r_oun 

~'D&VEy 

The southeastern portion 01 ·the quaa.rangle 1s crossed by "&ne Ill1no1a 

R1ver valley, three ~o rour miles in average w1d~n. The R1ver.Q1ows 

along or near the eastern margin of its valley across the quadrangle. 

The Spoon River, a large tributary e·nters the Illinois near Havana. 

It has a valley plain one to two miles in width in this quadrangle. Big 

Creek, a large tributary of Spoon River, and Otter Creek, a lar~e trlu­

utary of the Illinois, a0uth of Spoon River, are the other principal 

streams. 

llelief 

The western margin of the Illinois River valley is oordered by ulu~~s 

80•l4v' in heJ.gnt separ·~i,J..Utt> v.ue J."l V~J.· vaJ..Ley I rom 1,ue rt:J..ailJ. H;J.y level 

~plands forming the northern and western portions of the quadrangle. The 

uplands are sharply trenched by many streams, so ~.na.t level upland areas 

exceeding '&We miles in w1dtn wn1cn are no·t interrupt,e<1 oy gullies or rav­

ines are unoommon. - The upland surface rises gradually from the bluffs 

near Sepo, where its elevation is about 5bO' toward tne nortn and north­

west to the vicinity of Cuba where the elevation is 670 t0 680 feet. The 

Illinois valley is 430-440' in altitude. 

The southeast side of the Illinois River valley is part sf a very· 

broad terrace, or former lake-like expansion of the Illinois R1ver which 
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is cov~red witn wiaQ blown san4 in ma.ny places piled into dunes. A rather 

prominent belt of dunes, in general parallelling the southeastern margin ef 

the Illinois River-glo0d plain, an.veraging 2½ miles distant from it in . 

this quadrangle!fire interpreted by the writer as representing a former snore 

line and beach dunes of the lake-like expansion of the Illine1s River. Thea 
plain De'&waen tuis belt, uf ciunes auCl t,.1.i.e 1t.1Gtrgin or "tne Ill1no1s flood plain 

is 465-4'75' in altitude, although there are isolated sa.nd dun·es on this f 

plain whioh exceed 500 1 in altitude. This plain conforms in altit•de with 

the lower ef two terrace levels on the west side of the Illinois River 

valley, which is oorhated with tne time wneu the Iliino1a River served as 

the draimage outlet for Lake Chicago, the predecessor of Lake :Michigan. 

The shore and shore dunes may then have been formed during tne LaKe Chicago 

stage. 

Tne plain benind 1.ne general oell. of d.unes men-t;ionecl a.oove, averages 

4i85-bOO' in al1ii t,ude bU'1i scattered dunes and some extensive groups of dune-a 

are situated on this plain. This higher plain with sand dunes extends 

east along the state highway east of Havana approximately 14 miles east from 

the eastern margin of the Havana quadrangle, where a line of bluf~s appear 

to mark the eastern margin of the Illinois valley former lake-like expansion 

here 22-25 miles in width. The higher plain here mentioned is a ightly 

lower tha.n the higher of two terraces on the west side of the valley, which 

is correlated with the stage when the Illin0ie River recei•ved glaeial 

outwash from tne Bloom.ng~on stage of the early w1soon~1n glaeier where this 

glacier ~r.oe~ed t~e Illinois River near Peoria 35-50 miles upstream from 

this area. aw+wu,,•xw:h.bun twccc••• 

Terraoes 

Remnants of two terraoes, the upper averaging 490-510' in altitude, 

and the lower 465-480' in altitude are present alang the western margin of 

the Illinois river and alang Sp0on River, Big Oree~, Otter Creek and sev~ral 

otner sme.!ler stream valleys. The terrace remnants along Spoon 



River and the smaller streams are, as a rule more extensive than those 

along the Illinois River bluffs, except tnose ~arts o~ ~ue Ili~nois River 

bluffs which were protected from the sweep of waters from the northeast. 

Thie disttlbution of terraces suggests that the flood o~ waters from the 

glacial Lake Chicago aombined with the torrential flow frQm the glacial 

Kankakee River basin were effective agents of scour in t:C1e expuseci parts 

of the Illinois River Valley. 

Floods 

The alluvial plains of the Illinois and Spoon Rivers are subJect to 

frequent and d·! ·sastrous floods. :Both valleys are protected by sy.stems 

of artificial levei,s. The tributary streams enteri-ng ·c;:1e IJ..Lino1 a R1 ver 

cross alluvial plains in straight artificial ditches protected by levees. 

During tihe f laods of 1926-27 some levees broke and tm,, bottom lands in 

the sguthern part of the quadransle were flooded during most of the fall, 

winter, and s!'.ring. r.ri,.t, .rua.d J...J.:u:w .aa-vana weai; across l,ne bo~tom laud.&· 

was closed to traffic in October, 1926, and except for a few days was not 

open to traffic until July,1927. The flood waters retained their high 
Io " ' ~ .. o 1.4.' k level during 1926-2? along the Illinois valley~to cut a low wave cut scarp 

along their outer margin and to line t with great masses of 

drift wood. Tnese canoe s&en weli aleng the bluff road 3 miles east of 

Enion, and at :Baldwin Beach along the east side ·of Q,uiver _Lake. The larg­

est masses ef driftwood se::en were alon~ tne sout:aeast mar151n of t.ue valley 

on the Manito quadrangle, a few miles was t vf ~he vas~ line oi ~.ue 

quadrangle. ( ~~oto) 

Drainage 

The west side of the Illinois river valley is generally well drained 

but the terrace and sa.ud a.uue area east of tne IlJ.inois River is almost 

without surface drainage. Heavy ra111s dur1ng 1926 in the sand dune area 
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fo r med a _pond½ mile long by t mile wide which had not yet been drained 
, during the summer of 192?. Water is ponded in many undrained derpreesions 

and in several cases roads have been flo6d,ed as a result - of a period of 

heavy rains and thus closed off. The very level lands near the southeast 

cormer or the quadrangle are new being drained by a system of drainage 

ditches entering White oak Creek, ~uiver Creek, northeast of Havana also 

receives ·a considerable part of its water from drainage ditches. It 

appears that more ditches may be profitably installed in this part of the 

area. 

Alum.ping 

As a result of heavy "Z"ains during the season 1926-27, many ·of the 

stream walls have slumped extensively, blocking the drainage of some of the 

smaller streams, and causing new exposures on slopes which had been cov­

ered entirely with soil and vegetation. The drainage of the slopes has 

thus been obstructed and many portions have developed small marshy or 

poorly drained sections. 

Effects of strip mining. 

The strip mined area southeast of Cuba has produced over one square 

mile of territory composed of the spoil banks of material removed from 

ab0ve the coal. So far this is a totally abandoned region, but 6he year 

after stripping has taken place a rather luxuriant growth of weeds begins 

to mantle the slopes, eo it is possible that the fertility of the soil may . 
not be entirely ruined~ by stripping. It seems to the writer desirable to 

experiment with the growth of orchards or vineyards on these ~po11 banks, 

as the area of land yielding no return from this cause is rapidly increasing. 

Effects of underground _mining 

In several places in the vicinity of Cuba and elsewhere 1n the northern 

part of the quadrangle cave-ins are present in the beds of ravines. One 

such cave-in, in the s,w.t"" sec. 23, T.6 N. R.3 E. (Putman) was photographed 

In part of sec. 29, T 6 N, R 3 E, (Putman} numerous small pits are seen in 



the upland surface resulting from underground mining. 

PART II 

Stratigraphy 

The exposed. strata of the Havana quadrangle belong to the Pennsylvan­

ian and Pleistocene systems. 

Deep drillings have penetrated strata of the Mississippian, Devonian, 

Rilurian, and Ordovician systems. An artesian well which was drilled to a 

depth of 2245' as an oil test well, probably penetrates strata of Cambrian 

age to a depth of 500-600', but no accurate log of this well was obtained. 

The thicknesses of the formations which are not exposed are indicated 

in the following loge of wells. 

(1) City well of Cuba, sec. 17, T,6 N., R.3 E.(Putman) 

l? Subsoil and clay {Pleistocene) 

16 Shale, sandy, (Cuba sandstone and Canton 
15 Sandstone· 
14 Coal .(No.5?) (Seems 50' too deei) 
13 Shalet (Carbondale & Pottsville} 
12 Hard lack rock (Cap of #1 coal?) 
11 Shale (Pennsylvanian-Warsaw?) 
10 Limestone white (bed rock)(Warsaw?) 

9 Shale(?) . 
a Limestone . (Ke1'kuk-Burlington) 
7 Shale {Kinderhook-Sweetland Creek) 
6 Limestone (Devonian-Niagaran) 
5 Shale, brown) 
4 Shale, light )Maquoketa 

Thickness 
34 

shale?) 68 
4 
5 

144 
5 

50 
25 

5 
287 
243 
120 

78 
102 
207 3 Limestone, Trenton(Galena-Platteville) 

·2 Sand and gravel ? 
1 Sandstones, st. Peter, to base of formati0n 

93 
298 

Depth 
34 

102 
106 
111 
255-
260 
310 
335 
340 
627 
870 
990 

1068 
1170 
1377 
1470 
1768 

(2) Oil test drilling on the farm of F. w. Harrison, east of Bryant 

Pleiistooene 
Coal (No. 5) 
Shale, blue 
Shale, light (Purington?) 
S!!!1I~1T~!£!~Lime Ooa ,Bo. t::.YJ 
Shale, dark 
Shale, light 
Shale, sandy 

Shale, dark Pottsville 
Sha.le, sandy 

~4e, dark ) ) 

Thickness 
42 

5 
38 
55 

8 -g- ~ 

• 21 
25 
15 

20 
35 · 
17 

Depth 
42 
47 
77 

132 
140 I41-143. 
Hf 152 
,,,, 17? 
202 
21? 
23'1 
272 
2aq1 



Lime - st. Louie or Salem 
Shale 
Limestone 
Sand Warsaw? 
Shale, light 
Limestone 
Shale, light 
Limestone, Keokuk (Burlington) 
Shale, blue (Kinderhook) 
Shale, brown I 
She.le, blue Sweetland creek 
Shale, brown 
Shale, blue 
Limestone) 

sand ) Devonian? 
Limestone - Niagaran and Devonian? 
Shale, blue (llfaquoketa) 
Limestone (Galena-Platteville) 

Thickness 
33 
15 

5 
5 
4 

54 
12 

200 
125 

10 
30 
35 
23 
18 
16 

138 
172 
213 to 

Depth 
320 
33~ 
340. 
345 
349 
403 
415 
615-r 
740 
750 
78Cr 
816 
838 
856 
872 

1010 
1182 

base of well 
1395 

(III) Oil test drilling on farm o~Robert Zempel, sec. 12, ~ 5 N~ R,2 E. 

Pleistocene 
Soapstone ) 
Muck, blue) Carbondite 
Caal (#2) 
Shale, gray } 
Shale, blue Pottsville 
Shale, dark 
Limestone, Salem 
Shale ) 
Sandstone ) Warsaw 
Rock, gray {11mestone?)(K€1lkuk) 
Limestone, white, coarse (:Burlington) 
Sha.le, blue (Y~nderhook) 
Shale, brown ) 
Shale, blue ) Sweetland Creek 
Limestone to base of well (Devonian) 

Thickness 
25 
30 
20 

2 
23 
25 
25 
85 
40 
30 
60 

140 
95 

100 
iO 
60 

Depth 
25, 
55 
75 
77 

100. 
125 
150 
235 
275 
305 
365. 
5050 
600' 
'700 
'760 
820. 

(IV) Oil test drilling on farm of Brock, sec. 24, T.5 X, R,2 E, 
situated on high (Wisconsin) terrace on north side of Speon 
River. 

Pleistocene 
Soapstone I 
Fire clay 
Coal Pottsville 
Fire clay 
Slate, black) 
Soapstone ) 
White brake Salem? 
Shale, Cale~reoue 
Fire clay 
Saa.le, ca~careoue 
Fire clay Warsaw, 
Shale, calcareous 
~te, blue 

.~e1 calcaeeoua 
::s ra.K:1L and 'Elg limestone (Keokuk?) 

Thickness· 
70 

5 
4 
1'6" 
4'6" 

18 
10-
12 
22'6 11 

46'6" 
2 

10 
2 

12 

19
8 

Depth 
70; 
75 
79 
80 -' 6" 
85, 

103· 
113 
125~ 
137 .'6" 
184. 
186· 
196 
198 
210· 

218 
2:§7, 
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Thickness 
. "Eig line" water nearly fresh (~ok~k-l31lr11ngton) 167 

Shale, {Kinderhook-Sweetland Creek) 244 
Second line water - strong Clew - salty and sulphurous 

(Devonian-Silurian) 109 
Blue shale and mud (][aquoketa) 150 
Dark lime shell) 10 
Blue mud ) ? 12 
Bl•• mud and shells strong flow of water at 965',) 

fresh, flat taste ) 
Dolomite and blue mud) Trenton Galena Platteville 

36 
20 

Depth 
404 
618 

757 
907 
917 
929 

965 . 
985 

(V) Log of oil test drilling in sec. 32, T,21N1 R,8 w~ (Mason county) 
about two miles south of the quadrangle. 

Not reported (Pleistocene-Pennsylvanian?) 
Limestone with watijr (Salem?) 
"Slate" white l 
Limestone, with water 
"Slate", white Salem-Warsaw 
Limestone, with water . 
"Slate• white · 
Limestone, dry (Keokuk} 
Limestone, with water {Burlington) 
"Slate", white (Kinderhook) 
"Slate" brown (Sweetland Creek) 

Thickness 
94 
11 
60 
65 
10 

- 80 
15 

100 
120 

95 
130 

Limestone, white } 
Limestone, brown, with water, mineralized Niagaran 
Limestone, white, with water 

10 
· 5 

1S'5 
90 "Slate", white ) 

"Slate•, brown )llaquoketa 
Limestone, brown, with water (Galena-Platteville) 
Sandstone (st. Peter?) 

100 
240 

Depth-
94 

106-
165 
230 
240 
320 
335 
435 
655 
65o 
780 
'790 
'795 
91'0 

1010 
1140 
1380 

summarized from the above logs, the generalized section of pre-Penn­

sylvanian strata in the Havana quadrangle is as follows: 

Limestone (Salem-st. Louis) ao•-o 
Shale, with beds of sandstone and limestone(Warsaw) 80-200' 
Limestone, upper beds fine _g_ra~, dcy, lower beds 

curse grained, chert~ D~ Burlington) 180-287' 
Shale, light gray in upp-e~ 90-100' (Kinderbook) 

Brownish below (SWeetland Creek) 225-255' 
Limestone, light gray with strong flow of mineral-

ized water, at or near top (Devonian?-Niagaran) 
(one well reports 16' sand 18' below top.) 109•1?0' 

Shale, blue grl\V te brownish, calcareous, seme 

av. 95! 

av. 2QO• 

av. 245 t 

thin limestone beds (Jtfa~uoketa) 
Dolomite, brownish gray (Galena-Platteville) 
sand and gravel? 
Sandstone, st. Peter (water mineralized) 

172•250' (4 wells! 
20?-240' 13 wells 
93' 1 well 

298' 1 well 



a. 
Pennsylvanian system 

The consolidated rocks exposed in the Havana quadrangle belong lo 

the Pottsville, Carbondale, and McLeansboro formations of the Pennsyl­

vanian system. 

Pottsville formation 
Unexposed strata 

The Pottsville fornation includes strata from the base of the 

Colchester (#2) coal, to the base of the Pennsylvanian. In this region 

the Pottsville strata include four rather widely distributed coal beds, 

the lowest of which is apparently not ex.posed anywhere in the quadrangle, 

but is recorded from drillings at several places. 

This coal 1 s the thickest 0f the Pottsville co·als, being repor••-• as 

3 to 7 feet in thickness, and is correlated with the coal exposed along 

Spoon River in the vi·cinity of Seville, the #1 coal bf Worthen. The #1 

coal may commonly be recognized in drillings by the presence of a thick 

limestene cap rock, ranging from 5 or 6 to nearly JO' in thickness, rest­

ing direct~y on the coal, or separated from it by 2-6' of black carbon­

aceous shale. 

A drilling in the Illinois River bottom in sec. ,, ~ 4 N~ R~4 E.• which 

penetrat·ed the #1 coal is as fellowss 

Di rt an·d sand 
Limestone, black, hard 
Coal #1 
Fire clq 
Shale, and sandstone 
Shale, black, gummy 

Thickness 
29 
11'6tt 

5' 
l '6" 

19 
5 

Bep·tltt 
29 
40' 6" 
4!P6" 
('7 

66 
71 . 

In the vicinity of Cuba the #1 coal lies about 80' below the top 

of the Pottsville formation, and the recerds available indicate that 

thi.s 1s approximately the average interval betwe·en the two coals elsewhere. 

The #1 coal a,p])eara to have ee,en deposited in narrow basins several 

miles in length and it pinehes out and disappears along with its lime­

stone cap rook, within a few hundred feet of locations where it is 4-6-• 

thick under several feet or ca:n ,r 
-r roc~t,. 



In part the ieregularity of #1 coal may be due to unconformities, as a coal 

near the position of #1 coal is reported under a hard sandstone cap rock 

in dr11lings south of Spoon River 1-2 miles west of Duncan llilla. The 

sandstone which savage reports as cutting out the #1 coal in the Vermont 

- ' quadrangle (Bernalotte sandstone) has not been recognized in outcrop n 

the Havana quadrangle. 

Exposed Strata 

The lowest Pennsylvanian strata exposed in the Havana quadrangle are· 

seen on the south side of Spoon River at Duncan llills and west af here 

along TJ'ier Creek 1-2 miles, and dn the south side of otter Creek in sec. 

25, T.4 N. Rt2 E~ (Pleasant). 

A generalized section of the Pottsville strata near Duncan W.11• 

is as followss 

l?. Fire clay i•6° 
16. Coal l' 
15. Fire clay 2'6" 
14. sandstone, massive, hard (quartzitic) apparently even .1 •• 

contact on 
13. Coal 1'6" 
12. Fire clay- 3~-
11. (Sandstone, locally present) 3'4" 
10. coal (2" clay seam 8" below top) ( reported 2'6"-3') 1-2' exp. 
9. Shale, gray 3' 
s. Ironstone concretions 2• 
7. Sha.le, gray l 16n 
6. Ironstone concretions 2" 
5. Shale, gray, sandy 10• 
4. Concretion (~ocally large septarian concretions 2 thick) 2" 
3. Sha:le, ~ray, slightly sandy 2 16° 
2. Shale, black, fissile, hard 5° 
l. Shale, blue gray, papery, soft, micaceous, slightly sandy 

to lowest exposure 300 yds. e. of hard road ridge at _ 
Duncan Mills at water level of Spoon River. 10-12' 

Strata 1-8 are not known to be exposed elsewhere in the quadrangle. 

The coal Dede nos. 10 and 13 are widespread in this area · •·••• • ·t • " . ....... ,,,1 • 

and are commonly reperted in drillinge. Both of these beds 

thin westward from Duncan 1lills and in a creek bank on the south side of 

Tater Creek beth beds appear to underlie directly sandstone which rest 

unconformably on the coal ( 
see photo) , 
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The sandstone roof of the upper coal is a very hard and massive fi•e 

grained sandstone with quartzitic texture, which is recognized at several 

other localities in the quadrangle. This coal succession has been described 

as a 9 plit coal by Culver and it is tentatively correlated with a Potts-

ville coal succession exposed in the Mill Creek section in the Beards­

town quadrangle, near Pleasantview. Neither of the two coal beds were 

exposed in greaf'thickness than 2', but either may attajp workable thick­

ness. A sandstone, which is very massive and hard, ·and is correlated 

with the roof of the upper coal (jl4 of above section) attains ·a thickness 

of 6' along the nort~~Otter Creek in the S4~•¾~ sec. 29, T.4 N, R,3 ~. 
~ ~ ' 

fsabe1.) 
Strata between the "Quartzitic" sand.atone and ·the "Knobby" 

limestone 

Above the ha.rd sandstone mentioned above there occur~a succession of 

shale, fire clay, sandstones and thin coal beds·, which are quite variable 

in cbaractero The most characteristic member is a sandstone 8-20' above 

the quartzitic sandstone which is fine grained
1
whiteL. or light gray and 

"sugary" in t6xture. 

A cut bank on the ,-outh aide of otter Creek in the N~E•¾1t N~E•¾• sec. 

35, T.4 N., R._2 ~., (Pleasant) shows the following succession: 

20. 
11. 

18. 
l?. 
16. 
15. 
14. 
13. 
12. 
11. 
10. 
9. 
a. 
?. 
6. 
5. 
4. 
3. 

a•wt ■ , Sandstone 
Shale, gray, with ferruginous septarian concretions 

(lewer part may be fire clay) 
coal 
Fire clay 
Limestone, gray, knobby, fossiliferous 
Fire clay 
coal, parting 
Fire clay 
Sandstone, light gray "aagary• 
Fire clay 
Shale, black, carbonaceous, slightly coaly 
Sha.le, dark gray 
Fire cla.y, light 
Shale, dark, oarbonaoeous 
Fire clay, gray 
Sandstone, brown weathering coarse 
Fire clay, l~gb.t 
Shale, lig4t gp - ay above, dar k gray below with ferruginous 

. oenoretians 

2"-
3' 4·" 
2 .f 
4' 6'9 

5.n 
a~ 

4-7h 
2" 
att 

10" 
11" 
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2. Shale, blOAk, carbonaceous ( coal horizon) 
1. Fire clay, dark gray 

2" 
6". 

#1 is probably within 2' of the upper coal bed of the split coal. 

A cut bank on the south-side of Tater Creek near the N~W. eor• N~Wx¾ 

N-,_!,t~sec. 7 ~ T,4 N, R. 2 E~(Pleasant) shows strata nearly equivalent in 

age to those above ( See photo) 

10. 
9. 
a. 
7. 

Shale, gray, or fire clay, weathered 
Coal blossom 
Fire clay, gray 
Limestone concretions, septarian not continuous 

{Pottsville knobby limestone?) 
Clay, buff weathering not bedded 
Sandstone, gray, massive ledge, iron stained, 

especially on joint surfaces ("Sugary") 
Shale, gray, bedded 
Coal, bony, mixed ~ith shale 
Coal 
Fire clay 

3, 
5" 

1.0" 

4' 

1'5" 
4'6" 

3.n 
2" 

8 ,. 

Noe, 5,7, and 9 of this section may be correlated respectively with 

nos. 12,16 and 18 of the section above. 

An·artificia.l stream cut made by the c.B. & ~- Ry
1
near the center of th 

the ea.st line of sec. 32, T. 5 N., R -.3 E, (Lewistown) shows the f ollowi·ng 

28. 

27. 
26. 
25. 

24. 

21. 
22. 
21. 

20. 

(Photo). 

Scattered outcrops of Vergennes sandstone at top of cut 5, + 
Blossom of #2 coal not shown in outcrop, drifted on at 

several places near here. 
Fire clay 2' 
T0p of cut 
Shale, greenish gray, mioaoeous, finely laminated, sandy, 
with irregular iron coated, laminated masses of sandstone_·tf' e:. •' 

Sandstone, hard, brownish, ledge fo~ming 2! 
Shale, gray, sandy 6" 
Sandstone, light brown, fine grained, ledge forming, iron 
coated, not persistent l' 

Sha.le, sandy or sa~stone, sbaly, micaceous, laminated 
greenish gray, and ight yellow with numerous iren coated 
limestone nodules round whioh laminae of aha.le bend. 
Upper part very sandy with some concretions of sandstone 3'10" 

Limestone, dark brown, iron saturated 5" 
Clay, (fire clay) not bedded, dark gray, carbonaceous 6" 
Limestone, light brown, dense, nodular, with iron coated 
knobby surface 1'6" 

Limestone concretions light brown, not continuous 2'x6° thick. 



19 19. 

1'1. 
16. 

/ 

18. 

15. 

14. 
13. 
12. 
11. 
10. 
9. 
a. 
'1. 
6. 
5. 
4 •. 
3. 
2. 
1. 

Fire clay, gray, lower 6" very dark 
Sha.le, black, fissile, not persistent 
Coal 

2 '9" 
2" 
lOh 

Fire clay with gypsum crystale, containing a few scattered 
limestone concretions, gray, iron coated, massive 
(Pottsville knobby limestone horizon?) about 1'3" below 
coal) 3, 

Sandstone, white to light gray, soft to ledge forming 
( "Sugary") 

Shale, gray, sandy 
Sandstone, gray, sugar, 
Shale, gray, soft 
Sandstone, gray, soft, iron stained 
Sha.le, gray, soft 
Sandstone, ledge forming 
Shale, light gray, sandy 
Sandstone 
Shale, gray, sandy 
Sandstone 
Sha.le, light gray, slightly sandy 
SJuu.e, blue gray, dark ( _coal horizon) 
Fire clay, light gray 
Sandstone, ha.rd,.quartzitic, somewhat crossbedded 
exposed to water level. 

• 

l '611., 
11" 

gn 
l' 

6 it 
:Sn 

3Q4tt 
1'10 11 

2" 
9½ ... 
1• 
2'10" 
1'8JI 
3'~" 
3, 

In the above section the coal bed #17 is correlated with #9 of the 

preceding section. The horizon of the Pottsville knobby limestone appears 

to be represented by scattered Qa.lea-reous concretions a.nd the sandstone 

with a •sugary" texture. (¥1, a11d #15) rile correlated with #5 in the preceding 

section and #12 of the section in sec. 35, Tu4 N., R,2 E. The sandstone 

#1 is texturally similar to, and apparently equi·valent to the sandstone 

roof of the upper bed of the "split" ooal, previously described. 

Pottsville knobby limest-one. 

A thin limestone bed which ' is widespread: in this ana adja.cemt quad­

rangles usually occurs 16-25' below the top of the Pottsville formation. 

It is gray in color, with an irregular upper and lower surface, and is 

frequently somewhat brecciated or conglomeratio. It is usually fossili~­

erous, but in some exposures fossils a.re very·uncommo~. ~n a few exposures 

this timestone appears to be representeda by scattered concretions which 

are usually nGt fossilifereus. In continuous outcrop it ma.y be observed to 
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thin-within short distances from 3 or 4 feet ta 6 inches or to compl~tely 

disap~ear. In the northern part· of the quadrangle it is usually absent 

being typ_ica.lly developed in only 2 exposures in the part of the quadrangle 

nQrih of Spoon River. The maximum exposed thickness is 6' on the south s1de 

of Sea.horne Branch in the S~E•i\ S\E.t, sec. I , T. 3 t, R.3 E. {Kerton) where 

it is continuously exposed and is unusually fossiliferous. 

The most characteristic feature of the fauna 1s the abundance of 

gastropods of species which are rare or absent in 0ther limestones in this 

·quadrangle. T·rachydomia wheeleri, :tra.ticopsis altonensis, Na.ticella sp.? 

Zygap~ra ( 2 or 3 species) Pleurotomari& ( several species) Euconospira? 

are characteristic of this limestone eSPeoially the first two species. 

Spirifer cameratus, Marginifera muricata, Squamularia· perplexa, Composita 

argentea, Produotus oora, Productus nebraskensis, Productus costatus, 

Chonetes mesolobus, Chonetes·sp.?, P.optula sp.? (small variety), Fusulina 

sp.? ~ompopora lepidodendroidea, Griffithides sp.?, Al~orisma eostatus, 

are among the other forms collected from the Pottsville knobby limestone. 

Strata between the Colchester #2 ooal and the 
Pottsville knobby limestone. 

About l'o" above the knobby limestone there is usually a coal bed 6" 

-1'6" in thickness separated from the limestone -by fire clay. Above the 

coal bed the normal sucoession is fire_ clay, gray shale, sandstone, and fire 

clay with calcareous aeptarian concretions below the Colchester #2 coal. 

Thia interva l is typically exposed n a high cut bank on the east aide of 

a ravine in the N,w~t\ N~E.t, sec. 16, Th4 N, R.-3 E,• (Isabel) where the 

following seotien was measured: (Photo) 



. _ it)if: 
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7. 

1~ 

14 • 

Sandstone, thin to medium bedded (Vergennes) 
Shaler gray 
Coal, Celchester #2 blossom, formerly drifted on here, 

naw mostly covered with slump. 
Fire clay and covered 
Sandstone, massive, forming hard, prejecting ledge, 
cross bedded 

Underolay, light gray, with 2 discontinuous levels of 
ca.leareous septa·rian ooncretiom 

Coal 
Fire clay, dark 
Fire clay, light 
Limestone, Pottsville knobby, fossiliferous with very 
irregular lOwer surface (Photo) 

Fire clay, with one or two levels of calcareous septarian 
concretions 

Sandstone, white or light gray, buff weathering, upper 
beds hard and ''sugary". 

12' 
2~3 t 

2' plus 
s-10• 

8-10' 

9, 
l' 
2" 
2,4 .. 

3' eXp. 

This interval is also well exposed in a cut bank on the east side of 

Turkey :Branch about 200 yards north &f the wagon road bridge in the N'1'E•~ 
I 

~E•i~ seo. 31, Tr4 ~, R,3 :m., (Isabel) (Photo) 

11. 
10. 

9. 
a. 
7. 

-1. 
5. 
4. 

~ 3. 
2. 
1. 

Sandstone, Vergennes l 
Coal, Colchester #2 ( a few incaes of gray 

aha.le may overlie this as sandstone is Carbondale 
slumped over aoal.t 

Underolay, light gray, with calcareous septarian concr. 
Shale, gray, sandy 
Sandstone, mioaceous, forming ledge, moderately hard 
Shale, gray 
Shale, gray, with 2 levels of ironstone conrections 
Fire clay, gray,with one level of large septarian 

limestone concretions, nonfossilifereus concretions 
not continous) 

Shale, b1ack, carbonaceous 
coal 
Fire clay, light 

2 '6" ap 

3'6"-4• 
3, 
5, 
4 '6" 
l' 

3, 
1½• 
8" . 

South of bridge knobby limestone outcrops in bed of 

coal #2 of above section. 

2' to 
creek bed. 

stream 1~3" below 

A brownish gray sublithographic ttnfossiliferous limestone which is not 

entirely continuous and in some out-or·ops appears to be conoretianary in 

character occurs above or ia the shale, corresponding to #6 of the above 

section. This is well exposed~n the ravine along the hard road south of 

0.tter Creek in Sec. 30, T. 4 N., R "3 E• (Isabel). 
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Carbondale Formation. 

The Carbondale formation is represented in the Havana quadrangle by· 

strata from the Colchester #2 coal at the base to the Herrin #6 coal at the 

top. 
Colchester (#2) coal. 

This ooal is remarkably persistent and is found at all places wh~re 

its horizon is exposed in outcrop or penetrated in drillings, thus differ-

ing from the #1 coal which is usually confined to small areas. Its thicknesl 

1s also remarldlbly constant averaging 2 16" over the entire area in which it . 

is exposed in this quadrangle. The range of thickness is from 2'-2'10"• th~ 

coal is not characterized by any shale partings but lentioular flattened 

concretions of py.rite are commonly observed in it. It is a harder coal than 

the Springfield (#5) aoal and has been very extensively mined by local • 

drifts. The floor is always a fire clay septarian 

limestane oonoretions nonfossiliferous. The roof of the doal is ·normally 

a gray shale or "soapsto·ne", but in the southern pa.rt of the quadrangle 

-WbePe---the Vergennes sandstone in many places rests directly en the coal or 

is separated from it by 10! to a few inches of gray shale. ~he coal has 

betn mined under both shale and· sandstone roofs. 

strata between the Colchester (#2) coal and the limestone 
bands ( lfarietta limestone, etc.) 

The roof of the Colchester (#2) coal is a gray soapy shale or soap­

stone, whioh often oantains remains of plants in· the beds 1-2' above the 

ooal. This shale varlis i'n thickness from 18-20' to 45'• In adjacent 

quadrangles this shale is entirely absent and the black fissile shale ar 

"slate• above rests directly 0n the coal in some exposures, but this rela­

tion is not ~resent in the Havana quadrangle. The shale has no horizons 

of lenticular calcareous concretions differing from the Purington shale in 

this reepect. It is also distinguished from other thick shales in this 

area by a characteristic spheroidal weathering. 
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A typical exposure of this shale is in a high cut bank on the sottth 

side of a creek north of the middle of the west line of sec. 4, T~5 N. 

R-..3 E, (Lewistown) (Photo) 

2. 
1. 

Limestone, gray, fossiliferous 
Shale, ~ray, with spheroidal weathering and fossil 
plants {cordaites, ferns, eto.) in lower 2' 
Coal, Colchester (#2) 
Fire clay, dark te light gray (Pottsv.ille) 

8"-1' 

4a-45' 
2A -+ .appr. 
2! 

The shale #3 of the above section has a maximum thickness here. The 

interval between the coal and the calcareous beds above is somewhat less 

in the eastern part of the quadrangle. The following exposure on the 

gullied north slope of a west fork of Big Sister Creek in the W.t, ~,w.t'( 
sec. · 21, i'._5 N, R .. 4 E., (Liverpoolt is typical of the succession in the 

eastern part of the quadrangle. 

10. Sha.le, gray 
9. Limea,tone, gray, fossiliferous, with :Marginifera 

muricata, eta. 
a. Shale, dark gray, fossiliferous 
7. Limestone, black, platy, ooncretionary in dark • 

eandy shale, (fossiliferous) 
6. Sandstone, light gray, calcareous cement with marine 

fossils, Marginifera muricata, etc. 
5. Shale, gray, with spheroidal weathering 
4. Coal, Colchester #2 blossom 
3. Underclay, light gray Pottsville 
2. Sandstone, massive, light ledge forming 
1. Sandstone, soft, thin bedded, grading down no) 

shale, gray 
The calcareous zone 20-45' above the Celchester (#2) coal. 

l' 
2' 

8 11 -1' 

2' 
24' 
2 '6" &ppr. 
2 16" 
l '6" 

a• 

Above the roof shale of #2 aoal in all exposures except those where 

the Vergennes sandstone unoonformity cuts out these beds, there is a 

succeasien of carbonaceous and calcareous shales, concretion layers, and 

thin limestones, including several strata characterized by special .faunas 

which form excellent horizon markers over wide areas.vi+• Some af the 

elements of this sequence of shale and limestone may be traeed into the 

llanito, Canton, Avon, Vermont, Galesburg, Monmouth, and Alexis quadrangles 

as well as through much of the northern part ~f the Havana quadrangle. 
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17. 

Above the spheroidal weathering roof shale there ie normall~ (1) 

a sandy shale or sandstone with wave or wash marks (2) a black, fissile 

"pimply" carbonaceous shale, with large niggerheads which are non-fossil­

iferous or sparingly fossiliferous, (3) a dark shale with lenticular eal­

oareous concretions, sparingly fossiliferous, (4) a gray limestone, some­

times septarian, 6"-2'6" thick with abundant Marginifera muoicata and other 

fossils, and usually a layer of cone-in-cone en the upper·surface, (-5) a 

dark gray to black layer with lenses of fossiliferous limestone in the 

lower part a i inch zone of white weathering Chonetes mesolobus shells, 

and abundant impressions of Lingula and Aviculopeoten in the upper part, 

(6) a thin dark gray brown w~athering ferruginous limestone with n:any 

fossils, especially Amboooelia planoconvexa and Productus cora, (7) a gray 

shale, slightly fossiliferous, with 2 or 3 levels of dieoontinu0us flattened 

oval calcareous concretions, which are slightly fossiliferous, and, (8) a 

two inch band.of concretionary limestone, containing numerous fossils, 

especially gastropods. Abgve the last bed occurs the shale which is called 

the Purington shale. There are other elements which appear in the sectian 

in esme areas, and certain of the elements, notably (2) are not persistent 

in all parts of the quadrangle. • 

This sequence of beds is well exposed in the ravine south of the north 

section line road in the N,w.t, sec. 17, TL4 N~ R.4 E1 (Liverpool) 

20. 

19. 
18. 
17. 

16. 

Shale, gray, with pelygonal fracture (Photo) in upper portion and 
reotangalar fracture in lmwer 5-10' coRtaining several bands 
of •1attemed oval irenstained oalcareaus concretions, especially 
in the lower 10' (.Purington}]:) 50' eat. 
Sha.le, dark gray, no fessils seen l½" · 
Clod, gray, somewhat fessiliferous 1tn 
Ci4careous and ferruginous concretion band, persistent 
w4th scattered pyritic fossils 4n 

Shale, bluish gray, with four or {i . ersistent layers 
af calcareous and ferruginou~, paring y fossiliferous 2,7n 
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12. 
11. 

10. 

9. 
a. 
?. 
6. 
5. 
4. 
3. 

18~ 

Limestone, dark gray, b~ewn weathering, very fossiliferous 
Amboecelia, etc. 

Shale, ~ck, very thin bedded, soft, weathering reddish 
brown on exposed surfaces with Aviculopecten recti­

laterariue, Lingula ttmbonata, etc. 
Sha.le, dark gray, slightly more sandy and thicker bedded 

than shale above. Fossils weathering white. A nearly 
solid band of Chonetea mesolobus, some Derbya crassa 
and other species 6" from top. 

Shale, black, or clod,with Ma.rginifera murioata, etc. 
Lime~one, light gray, yellowish or buff weathering, 

cone-in-cone on upper surface, sparingly fossiliferous 
(gray limestone) 

Limestone, gray, brownish, weathering, Marg1nifera 
murioata etc. 

Shale, dark gray 
Limestone, ehaly, dark gray, slightly fossiliferous 
Shale, dark 
Limestone, shaly, dark fossiliferous 
Shale, dark 
Shale, light bluish gray 
Limestone, dark gray, fossiliferous with Spirifer cameratus 

and bryozoa locally developed directly above black slate 

3" 

B" 

~ 
10" 

2" 
2" 
2" 
7" 
1'4" 

in upper portion of cut 4" 
2. Shale, black, fissile, papery, very pimply on upper surface 

containing large niggerheads 2-3' in die.meter. Nigger­
heads being about 1'6" from top. 

Shale, blue gray, roof shale of #2 coal. 
3, 
2' 

Large masses of apparently brecciated limtstone containing niggerheads 
\ 

aeptarian fragments, and masses of "pimply" slate, extend from black slate~ 

up through shale zones to gray limestone, lla.ximum diameter 10-12', naximu.m 

thickness 4-5'• 

one or two miles south of this locality the black fissile shale and nigge~ 

heads ( #2 of the above section) disappear and there is found a ma.saiye hard 

limestone with a different fauna than an~ of the above members. Thie is 

apiarently a development of one of the thin limestone bands in the above 

section ( #3,6, or 8) as in one exposure it occurs above the black slate with 

niggerheads and below the gray limestone. 

Two cut bank exposures ~n the NiE•~ NiE•'N sec. lf, T,5 N~ R. 4 E• 

(Liverpool) show the following successions 
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10. Shale, gray with calcareous concretions (Puringt0n) 
9. Limestone, dark gray, brown weathering, fossiliferous 
a. Shale, black, wth Aviculopecten, etc. cNu ■ etiuns. 
7. Limestone concretions, gray, septarian, with Margin1fera 

murioata etc. 1.n fossiliferous clod 
s. Limestone, gray,· fossiliferous 
5. Shale, black, fossiliferous, with 2 fossiliferous concre- . 

tion layers near middle and others which are not in con­
tinuous layers Lower 1•5n thicker bedded and sandy 

4. Limestone, gray dense, ?"orming one massive ledge, fossil­
iferous 

3. Shale, black fissile, hard, with large niggerheads lower 
beds "pimply" 

2. Shale, black, soft 
le Shale, gray ( Roof shale of #2 coal) 

4" 
6 II 

2'6" 

2 '6" 
3n 
2' 

The succession of the calcareous bands in the western part of the 

quadrangle is typically exposed in~e ravine north of the Oak Grove School 

in the•• 8,!l•i s,._E.¾, sec. 6, T\5 N1 Rt3 E, (Lewistown) where the follow­

ing section was measured. 

11. Shale, gray, soft, with scattered flattened calcareous concretions 
weathering brown (Purington) 20' 

10. Limestone, gray, foaeiliferous, concretionary (gastropod 
fauna) 2" 

9. Shale, dark gray, fossiliferous near top fauna similar to 
concretion bed above, with two discontinuous levels of 
calcareous concretions slightly fossiliferous 2' 

a. Limestone, dark gray, very fossiliferous, brown weathering 5" 
7. Shale, black, fossiliferous, with Aviculol8cten in upper 

~ortion and M'arginifera in lower portion. Chonetes band 
~-a" from base. 1•sn 

6. Limestone, gray, fossiliferous, am1111 seems tG be divided 
into two layers the lower of which is softer, and very 
dark gray to black. 8" 

5. Shale, gray, soft 8" 
4. Limestone, gray, crinoida.l l" 
3. Shale, gray, soft 3" 
2. Limestone concretions, slightly fossiliferous 1" 
1. Shale, dark gray, rather sandy in upper portion with 

wash or wave marks 8' eXJ;J. 

It will be observed that the beds above the gray limestone (#6) in 

this section are very closely similar to those in the previous section, 

situated 8 and 11 miles east of this locality, but the lower part of the 

section beds 1-5 show more variation. The black pimply slate, with 
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·.Niggerheads and the massive limestone above it are not represented in this 

section. The orinoidal band (4) is a characteristic member of the section 

in the exposures along Big Creek and its tributaries and some exposures 

along Stuart Creek. It attains a thickness of 10 11 -1'. In some creeks in 

this vicinity this bed appears as a conglomerate composed of erinoid stems 

somewhat water worn, limestone fragments, and black nodules of phosphate. 

It may be that the crinoidal band is COlll610meratic in all eases, although 

this is not always evident. Another variatien in the succession of the 

calcareous bands is the development of a maiiive hard black limestone, con-

taining numerous pelecypods and gastropods and some species of goniatites 

(Gen. and sp. undet.). The relations of th.As limestone to the gray limestone 

are exposed in one outcrop, where it isl' below the gray limestone. The 

thickness of this black limestone ranges from 3" to l' in its exposures, all 

of which are in sections 35 and 36, T-6 N. R~2 E~( Cass). This blaok lime­

stone resembles lithologically .and faunally the limestone exposed between 

Marietta and :Marietta station 8-10 miles weat of here, to which Savage has 

applied the name Jla.rietta limestone, and the limestone above the black slate 

and niggerheads over #2 coal exposed n Mill creek, Schuyler Co., in the 

Beardstown quadrangle, to which the name "flinty" limestone has been appliet 

by Dr. CUlver and Mr. Searight. The black limestone here attains a thickness 

of 8-10'. It is probabl• that the exposures along Stuart Cree~ mention~d 

above are situated near the eastern vorder of the main basin in which this 

limestone was deposited. Bpth faunally and lithelogically it bears little 

or no resemblance to the "gray" limestone above. 
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Paleontology of the limestone bands. 

Fossils were collected from the ~llowing members of the succeeeian 

described aboves 
• 

sandy shale at top of roof shale ( Jlarginifera muricata) 
Black fissile shale (Slate) (Lingula) 
Niggerheads (Very sparingly fossiliferous) · 
Massive limestone between gray limestone and black slate 

(near :Buckheart Creek) and along Illinois River bluffs (Eryozoa­
Spttiferina kentyckyensis, Spiriferillle.,-cameratus, Composita 
-gentea etc. 

Black limestone near Stuart Creek 
Cardiomorpha missouriensis 
Goniatite, etc., etc., 

Gray limestone ( Septarian) 
Derbya crass& 
Jlarginifera muricata 
Squa:mu.iaria perplexa 
Spirifer oameratus 
Composita argentea 
Chonettes mesolobus 
Aoanthopeoten carbsniferous 
Leda meekana 
Yeldia knoxensis? or Owen!? 
slfizodus rossious? 
Sphaerodoma brevi~ 

11 primigenia. 
" fusif ormis 

Aclis1na robusta 
Phanerotrema grayvilleneis 
Bucanopsis meekana 
Euphemus carbonariue 
Patellostium montfortianum 
Jleekoepira nitiddla 

" peracut 
Pharkidonotus percaDinatus 
Pseudorthooeras knoxense 

ertc 

Chonetes verneuiliana 
Aviculopecten sp.? 
Entolium aviculatt;Jm 
Lima retifera 
Astartella vera 
Nuculopsis ventricosa 
Cardiomorpha missouriensis 
Lophophyllum profundum 
RhomJ,opora lepidodendroidea 
Other bryozoa 
Foramenifera 2-3 species 
Metacoceras sp.? 
Crinoid stems 
Trepospira sphaerulata? 
etc. etc. 

Clod ( weathered limestone concretions over gray limestone, with 

fossils weathered out. Fauna similar to a'lmve list alsos 

Jlarginifera splendens 
Pugnax&a.gensis 
Pustula neoraskensis 
Schizostoma catilloides 
Trepospira depress& 

Crinoidal band below gray limestone 

crinoid stems 

Pleuroto:rnaria sp.? 
Edmondia gibbosa? 
Fish spine 
Nucula a~ontoides? 
Eupachycrinus tuberculat~ 

etc. 

Bryoz oa, etc. 



~lack sbale above gray limestone 
Jla.rginifera murioata etc. 

22. 

Chonetes mesolobue band ( Whit~fossils) 

Chonetes meeolobus· :teda meekana, etc. 

Elack soft shale below ~rown limestone 

Aviculopeoten rectilaterarius Lingula umbonata 
! Pt'torbis anthracosia, etc. 

Pelecypod limestone below brown limestone 

Large varied pelecypod fauna and scaphopod! 

:Brown limestone 

Lingula umbonata 
Productus oora 
Spttifer cameratus 
.A.mboeoelia planoconvexa 
Cardiomorpha missourieneis 
Leda meekana 
Nueula parva 

Gray shale 2' above brown limestone 

Pelecypod and gastropod fauna 

Astartella vera 
Sehizodus sp.? 
Pleurophorus sp.? 
Patellost1um montfortianum 
Sphaerodoma. primt:genia 
Large nautilid Ge~and sp.? 
Marginifera murioata 

2" ooncretionary limestone at base of Purington shale 

Chiefly gastropod fauna. 

The above lists are only based on incomplete records of field deter­

minations of the commoner forms, base~ on check lists made at time of 

collections. The total fauna collected in the 15 members of the section 

from which oolleotions were ma.de is probably over 100 species. 

Purington Sha.le. 

Above the 2" liruestone concretion band 3'.., above the brown lime­

stone there is a gray soft soapy shale, containing many discontinuous 

levels of flattened oval ironstained oa.lca.reous concretions 10 11x5"x~~n 

in average size. Jlarine fossils are sparingly found in the lower con­

cretions layers of this shale. The fracture of the shale in the lower 

10' is usually rectangular and im the upper portion it is usually 



polygonal. The thickness of tke shale ranges from 35-50 1 where it is 

not cut out by the Vergennes sandstone. It is correlated with the thick 

sllale which is quarried in the pits of the·Purington Paving Brick Company, 

East Galesburg, named by Mr. Poor, the Purington shale. ID a cut bank on 

the east side of the east branch of Cripple Creek near the center of the 

seuth line of the s.,J!J.t, sec. 24, T~6 N, R~3 E, (Putman) in a slightly 

sandy shale which was correlated with the upper rather sandy phase of 

the Purington shale, a large collection of well preserved fossil plants 

was abtained. Elsewhere no fossil plants were found in this shale. 

Pleasantview or Vergennes sandstone. 

The upper part of the Purington shale is normally sandy and in some 

exposures grades up imto a sandstone without apparent unoon~ormity. This 

is especially true south and southeast of Cuba. Elsewhere in the quad­

rangle, a sandstone which appears to be similar im lithologic character 

to that following the Puringto~ shale in normal sequence truncates the 

middle or lower beds of the Purington shale, rests on or outs out the 

calcareous bands below the Purington shale, and may truncate or cut out 

entirely the roof shales of the #2 coal. over rather wide areas south 

of Spoon River this sandstone rests directly on the· Colchester(#?,) coal 

or is separated from it by 15' or less of the roof shale. The w11411t 

Colchester (#2) coal is in some plaoes$1.ightly tr'Wated by this sa~dstone 

but is not known to be out out by it at any place in the Havana Quadrangle. 

The sandstone, or suooession of sandstone and sandy shales, iB correlated 

with the massive crossbedded sandstone which is exoellently exposed in 

Mill Creek, Schuyler county, in the Beardstown quadrangle, to whick Mr. 

Searight has applied the name Pleasantview sandstone, from the nearby 

village of Pleasantview. Sandstone of similar stratigraphic positions in 

neighboring quadrangles has been correlated with the Vergennes sandstone 
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·pf southern Illinois. The relations between this sandstone and the under­

lying beda strongly suggests an erosional unconformity in which 60-80' of 

sediment were eroded where the sandstone rests directly on the Colchester 

(#2) coal. It appears likely that channels cut during pre-Vergennes time 

cross°'! the northern part of the quadrangle were · entirely or partially 

filled with sediment at this time. It is impossible to state whether the 

Purington shale was ever deposited in the southern half of the quadrangle, 

but if it was deposited there it was entirely eroded before the Vergennes 

sandstone was deposited. The limestone bands also, are exposed only in the 

northern half of the quadrangle. In certain locations the Purington shale, 

limestone bands a1·e cut out within short distances, l/8 tot mile. 

The basal beds of the Vergennes are feequently oonglomeratic in char­

acter. The pebbles consist of round or subround dark gray limestone con­

cretionst containing a few marine fossils. These may have been derived from 

some strata of the limestone bands where the Vergennes rests on older strata. 

A few fragments of the brown fossiliferous limestone, apparently from the 

Vergennes sandstone were observed at one locality. The lower 3 or 4 feet 

also usually oontiiD numerous impressions of Stigmaria, Lepidodendra, 

Cordaites, and Calamites, some of which represent large logs of probable 

drift material. Above the basai 3 or 4 feet pebbles and large wood frag­

ments are· usually absent, but carbonaceous streaks or traces are seen in 

all parts of the Vergennes. 

The Vergennes sandstone is normally a thin bedded soft mioaceous shaly 

sandstone or sandy shale, cut sharply b• lenticular masses of harder sand­

stone. It is usually rather strongly aressbedded and foreset beds often dip 

a-12°. No persistent direction of dip of the foreset beds was sbserved 

except within¼ mile or a smaller area. The upper beds frequently contain 
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large limestone concretions 6-12' in diameter and 2-6' in thickness. These 

are flattened oval in shape and appear to consist of sandstone locally 

well cemented by calcite. Ri~ple marks are common in the more massive 

beds of the Vergennes. The sandstone is usually rather strongly ferru­

ginyous and fresh fragments may contain undecomposed grains of iron sili-

-cate minerals such as amph~bole and ~roxene. In several places the finer 
t~e.., 

micaceotts beds ofAVergennes appear to be truncated sharply by more massive 

and more sandy beds, suggesting the possibility of some cessation of de­

position and p.Qesible erosion within Vergennes time. In one outcrop the 

basal beds of the more massive sandstone are somewhat conglomeratic. while 

the beds below are finer textared, more eha.ly, and do not appear to con­

tain any pebbles. Thin lenticular masses of coal are occasionally ob­

served in the Vergennes and al0ng the Illinois River bluffs in the ~w.t 
~-~ sea. 29, T t lt, RAE, (Liverpool). a 6 foot coal bed locally 

present 6' above the gray limestone above #2 coal appears to be a lent1e­

ular boal bed in the Vergennes as it appears to thin within 50' to 3-4" 

and to lie between sandstone ~eds. There is no fire clay apparent below 

this bed and it may be an acoumulation of transported vegetable material, 

rather than an in situ accumulation. At one locality in sec. 20, T,5 N,,, 

R\IE• (Liverpool) the upper surface of the Vergennes sandstone is a layer 

of light gray sandstone with numerous well preserved plant impressions 

from which a collection was made. 

Field evidence sugge·sts that locally the Vergennes sandstone did not 

fill the valleys of pre-Vergennes eresion and that the #5 coal and 

associated strata are not in all places parallel with the #2 coal. 

In exposures along Cripple creek in the~~-¾, sec. 24, there appears 

to be no sandstone between the #(coal and the Purington shale, suggesting 

that in certain places no sandstone may have been deposited at this time. 
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Strata eetween the Vergennes sandstone and the &pringfield 
(#5) coal. 

The strata above the Vergennes sandstone include a shale, a coal 

bed, locally present, a nodular limestone, a dark shale with nigger­

heads, and fire olay with septarian concretions and 

(#5) ,.,,_long the ravine in the S\ E•¾\_S~E-¾, sec. 17, T~6 N~ ~l4 
~ 

extending wouth into section 21 the section from 24 feet above 

\ coal to the Vergennes sandstone is well exposed. 

follows: 

• The section is as 

22. 
21. 

20. 

19. 
18. 
17. 
16. 
15. 
14. 
13. 
12. 
11. 

10. 
9. 

a. 
7 • . 

21 
1. 

Shale, gray, many small ironstone concretions) 
Shale, bile~, usually soft, in a few places ) 

nearly fissile. 
Concretions, blue gray limestone, fossils rare 

more nearly a solid band here than usual 
Shale, soft, black Canton 
Clod, ha.rd, sparingly fossiliferous Shale 
Shale, soft, black 
Shale, soft, gray 
Limestone, gray, fossiliferous (cap rock) 
Shale, aaft gray, grades down into 
Shale, soft black 
Shale, fissile, black, occasional pyritio niggerheada 
Earthy layer 
Coal, Springfield #5 
Fire clay, containing septarian concretions 1' in 

d6ameter, not very abundant 
Shale, gray 
Clay, light gray, containing large smooth black 
niggerheads, non-fossiliferous 

Shale, black 
Boft ooally layer (Horizon of lower coal) 
Fire clay 
Limestone, very irregular bedded, souiewhat nodular, 
blue gray, bJJDWD weathering 

Fire clay and shale, gray 
Sandstone, thin bedded, brownish gray (Vergennes) 

10' 

l' 

6-10 ., 
1" 
l' . 
6' 
1'4" 
8" 
l' 
l' 
1" 
5 14" 

4' 
5, 

6" 
6" 
3" 
3, 

2-3' 
4' plus 
6' 

A variation in this seetion is the development of a coal bed 1•4' 

thick 10•20' below the #5 coal at the horizon of #5 in the above section. 

1'h.is coal bed and associated strata are best exposed in a ravine in the 

Nt.._W.f-,_ s~.t" sec. 35, T\ 6 N, R, 3 E,, (Putman) abo1:1t ½ mile west of the 

Morningstar Scnool. 

) 



14. 
13. 
12. 
11. 
10. 
9. 
a. 
7. 
6. 
5. 

4. 

. 2. 

1. 

27. 

Limestone, gray, massive, fossiliferous 
Shale, gray, soft 
Shale, black, soft 
Shale, black, fissile, ha.rd 
Coal ( Spr~ngfield #5) 
Fire clay, light, with calcareous eeptarian concretions 
Covered 
Shale, gray, sandy 
Shale, soft black 
Lenticular hard .black limestone with traces of 

fossilized wood 
Shale, fire clay like, not bedded, gray, containing 

many large round and oval concretions, gray limestone, 
which cut through ma.ny colored bands of shale and in 
places are deep down in the coal. 

Coal, faulted frequently rises and falls sharply over 
short distances, horsebacks. Fault surfaces slicken­
sided. 

Shale, blue gray, very sandy, containing large septarian 
concretions, grades down into 

Sandstone, thin bedded, dark col~red from abundant car­
bonaceous partings (Vergennes) 

115n 
l•!i>~ 

9~ 
8" 

5' appr. 
2' 
3-5' 
3' 
6-8" 

f I . 

l' 

5'x6 1 

15' 

The coal bed (#3 in this section) is locally developed in a number 

of ravines on the southeast side of Big Creek east and west of this 

section and a coal bed about 37• below #5 ooal which may be 1quivalent 

to this is exposed along Slug Run in sec. 27, Tt6 N,, R. 3 ~, (Putman). 

Because this coal underlies a dark shale containing large nonfossilifer­

out;niggerheads it is believed to be equivalent to a coaly horizon re­

presented by #5 in the section preceding the one above. In exposures 

where a thick coal is developed a typical fire clay has not been found 

below this coal bed, but where the coal horizon is represented by a few 

inches of ooal or carbonaceous shale 2-3' of fire clay with septarian oon­

cretians have been observed at t~is position. This coal also appears to 

exbibit pronounced benching than does the #5 coal above. This 

suggests the possibility of a drifted origin fot the thicker accumu.lation g 

of coal at this horizon and perhaps an in situ origin for the thinner 
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accumulations, i.e. providing the correlation is correct. Drillers report 

a thin coal or ooaly shale at this position in nearly all drillings. !l'he 
~ _llinois coals were numbered in Fulton County by Worthen, and these numb-

ers have been subsequently applied to coal beds in other parts of the 

state which could be correlated with those in Fulton County. It appears 

that the nos. 4 and 5 were applied to the same ooal bed in different 

localities in Fulton County and the coal bed was subsequently called #5. 

The #3 was applied to a coal bed directly underlying black fissile shale 

30' plus above #2 and thus it corresponds to a position in the section 

in the Havana. quadrangle, although no coal is known to be present at this 

hosizon. As the coal discussed above, although thin, appears to rep~esent 
(.t.b.J:b, e b.ai ~-t 2 "·~ cl .ha➔ e-{tthf!. -1'- 1'<.. "'"' 

a fairly widesprea coa orizon, and as it is the only coa horizo pf 

Worthen'& #3 coa1, · the writer proposes to call this bed coal #4 or the 

Bryant ceal, as the best exposures are 3 to 4 miles west ef Bryant. The 

type exposure may be considered that in the la.st describe·d section. 

An interesting variation in the successian of beds between the #5 

coal and the limestone bands above the #2 coal is seen in exposures along 

the ravine in the 9;!1•¾1' ~W•¼t' sec._ 20, T., 5 N1 R, 4 ,E, (Liverpool) 

.~~eneralized section along this ravine is as follows: 

~• 19. Limestone cap rock, gray, fossiliferous, not exposed 
but a few fragments visible around a mine dump. 

41 '8" 18. Sha-le, black, fissile, with pyritic fossiliferous 
niggerheads 

39'8" 17. Coal, probably Springfield #5 marked here by numerous 

1-2' 

2' 

benches or clay bands, which is not normal in this coal.5'-5'6" 
34'2" 
31'2" 
28' 
27 ,gn 

16. 
15. 
14. 
13. 

Fire clay, light 2'5" 
Caal, harder than coal above 3'2" 
Limonitic cencretion layer 3" 
Gray, sandy shale, containing well preserved ferns 
and other fossil plants 

27 '6 11 12.. Sha.le, black, to blue gray, fissile 
26 110" 11. Sandstone, hard, massive, fresh surface, blue gray 

mottled with ironstained micaoeous, cross bedded• 
apparently unconformable on beds below (Vergennes?) 

23f10" 10. Shale, -dark blue gray, oxidizing to dark brown, con-
tains Cordaites, ete., fissile, probably a. shaly basal 
phase of Vergennes sandstone. 

2-3" 
8"-1' 

10' 
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13'10" 

13'5" 
11 '7" 
11'2" 
9'2" 

8'9" 

7'6" 
5, 
3'6" 

9. 

a. 
7. 
6. 
5. 

4. 

29. 

Limestone, brown, fossiliferous, seen in float on 
out bank on south side of stream, but not in place. 
Sha.le, dark, including fossiliferous clod 
Limestone, gray, buff 'weathering, fossiliferous 
Sha.le, gray, weathering brownish 
Conglomerate, hard, carbonaceous, w ea.thering 
brownish . 
Limestone, blue gr~, massive, ledges forming, 
laminated, fossiliferous, sandy, micaceous, with 
fauna of small individuals, surface covered with 
irregular branching tubules resembling worm tubes, 
weathering brown, Marginifera, Chonetes, Bryozoa, 
etc. 

3. Shale, or sha.ly sandstone, micaceous blue gray 
2. Concretions or niigerheads, large flattened oval 
1. Shale, blue gray { Roof shale of #2 coal) 

The base of this section is probably 16-20' above #2 coal. 

3-5" 
1'10" 
5 ft 
2 .' 

5" 

1'3" 
2'6" 
l '6 11 

3'6" exp. 

It is 

thus apparent that the interval between the #2 and #5 coals if #17 is 

oorreotly interpreted as the #5 coal -@@«ts is here about 60' 

instead of 100-125' the normal interval. This apparently inficates that 

the Purington shale had been eroded from this area, forming a basin which 

was only partially filled by Vergennes deposition, as the Vergennes 

sandstone is here much thinner than it normally is where the Purington 

shale is thin or absent. Thus the· two coals, nos. 15 and 17, here may 

have been formed in a depression in the post-Vergennes surface. Altho 

this is the most striking instance there are several other sections which 

indicate considerable v·ariation in the interval, and thus lack of 

parallelism between nos. 2 and 5 coals. 

Springfield #5 coal. 

This coal is widespread in the northern third of the quadrangle, 

except the southwest portion of the northern third. It is absent from 

all other parts of the quadrangle in outcrop although it may underlie a 

small portion of the highlands of the extreme southwest -quarter of the 

quadrangle, as it is known at summum about one mile west of the quad­

rangle. This coal bed, like #2 appears to have been deposited ov~r the 

entire area of this quadrangle, as it is present wherever its horizon 

is exposed. It ranges in thickness from~ 
~611 t 

o 5 '6tt and 
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· averages 4'10 8 -5' It is characterized by the absence of bedded impurities 

such as clay bands and in this respect differs notably from the #6 coal. 

The chief impurities are pyrite in scattered aoncretions or in discoljl~s 

1t, ~\ and clay in the form of horse backs. In some mines these are a 

ca.use of much dif.ficulty in mining the coal ( See photo.) Coal balls, oi­

limestone and pyritio concretions containing well preserved organic remains, 
~ 
a,,e observed at one locality. The fl l 1or of the coal is a white fire clay 

2-4' thiek containing large septaria.n calcareous concretions usually l' 

below the coal. The roof consists of black fissile shale (miners' slate.) 

with scattered calcareous and pyritic concretions or niggerheads. This 

coal bed is mined throughout the area of its exposures by strip mines and 

drift mnd shaft mines, and forms the chief source of mineral wealth of the 

area. 

strata between the Sprin(-iield (#5) coal and 
the Cuba sandstone. 

The normal succession of beds above the #5 coal are well exposed in 

the cute in the strip mine operated by the United Electric Coal Company in 

secs. 2?.28,29,33,34, T,6 ~, ~3 E- (Putman). The following exposure was 

measured in an abandoned north cat of the mine in the StW-¾, NtW.t, sec. 28 

T .. 6 N1 R, 3 E, ( Putman)• 

13. Shale, gray, soft, soapy, with small iron stained calcareous 
concretions, (Canton shale) 

12. Clod, (calcareous clay, not distinctly bedded) 
11. Limestone, blue gray, concretions, containing Productus 

coma, etc. ( not cintinuous) 
10. Shale, gray, soft, with concretions ( Canton) 
9. "Clod", dark blue gray, very fossiliferous ( see belt w) 
a. Limestone, gray, one massive band ( cap rook) 
7. Covered by slump, including gray shale, black soft shale 

and black fissile shale with niggerheads 

~: g;~fte band, not continuous ~ 
4. Coal i Springfield #5 coal 
3. Pyrite band, not continuous ) 
2. Coal ) 
1. Fire clay, gray 

7' 
1-j-tt 

7" 
'1'6" 
1'3" 
9" 

2'6" 
9" 
l" 
1'5" 
l tt 

2'2ff 
6" ex. 
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The variations in the section are chiefly noticeable in the limestone 

cap roek, #8 of the above section and the clod above this,Tn some exposures 

the cap rock is absent and soft gray shale (Canton) rests directly on the 

black fissile shale over the coal. Within short distances the oap _rock 

appears and may thicken to 12-15"• The maximum thickness for this bed 

observed is 24". Where the cap rock is absent the gray limestone concre­

tion band (#11 atiove) may be only 2-3' above the black fissile shale. In 

some places the clod (#9 .above} seems to form a com.pact bed of crinoidal 

limestone. The Canton shale averages 20-2?' thick and grades up into a 

sandy micaceous shale, 5 1 thick, approximately, and a sandstone, the Cuba 

sandstone. 

In the vicinity of Cuba the interval between the Herrin (#6) coal 

and the Springfield (#5) coal is unusually small and a part of the strata 

normally lying between these coals is absent. The strata between the coa]S 

in this vicinity are well exposed in a ravine just south of the road near 

the center If the north line of sec. 30, T.6 N, R.3 E, (Putman). The top 

of this sectien is 6' below the base of the j6 coal. 

Limestone, brownish, nodular, sublithographic, with a few 
piorly preserved fossils. Appears to be embedded in a blue 
clay. 
Sandstone, gray, micaceous, thin bedded 
Shale, ~dy, blue 
Limestone, gray, fossil, weathers buff exce~t nea~ top where 
it is gray, and resembles a clod ( cap rock) 
Shale, gray, sandy 

11 11 

7, 
3 '6" 

2' 
6" 

The base of this exposure ie about 2' above the top of the #5 coal. 
1;h, c. ~ 

It is apparent that the Canton shale normally 20-30~ is here absent, altho 

the sandy beds above (#3 and 4) do not appear to be uncenforma.ble on the 

beds below. This sandstone is probably the Cuba sandstone. 
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Paleontology 

The bed;above the #5 coal include several fossiliferous hos1zona. 

Collections were made from the black fissile shale forming the ro@f of 

the coal, the niggerheadsr in this shale, the limestone cap rook, the 

"clod" above the limestone, the limestone concretions about 7' above 

the cap rock and the "clod" or clay in which the concretions are em-

bedded. 

Black fissile shale. 

The most characteristic forms in this shale are Orbiculoidea, 

Missouriensie, Lingula umbonata, Aviculopecten rectilaterarius, Petrodus 

occidentalis, Marginifer muaicata, and spines of fish. 

Other species which have been found in the balck shale include. 
Lima retifera Solenomya trapezoides • 
Pygnax rockymontana Clinppistha radiata laevis 

etc. etc. 

Niggerheads 

The most characteristic niggerhead species are Orbiouloidea .. ltlss­

ouriensis, Composita argentea, Solenomya trapezo~des, Clinopistha radiata 

laevis, Produotus cora, and Marginifera muricata. Other niggerheadll 

species includes 

Edmondia aspe·nwallenei s 
Chonetes mesolobus 
Schizodus rossicue 
Squa.mularia perple:sa 
Solenomya radiata 
Entolittm aviculatum 
Productus nebraskensis 
Placunopsis recticardinalis 
Colooeras l lobulare? 
Meekospirallnitidula 
Pleurophorue oocidentalis 

! oblongus 
" tropidophorus 

Chonetea verneuiliana 
Nucule. parva 
Petrodus oocidentalis 
Fish spine 
Phaneratrema grayvillense 
Trepospira depress& 
Lima retifera 
Pseudorthooeras knoxense 
Schizodus alpinus 
Cardiomorpha miasouriensis 
~atartella vera 
Derbya crassa 
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Limestone cap rock 

The most cba.racterietic forms in this bed are Chonetes mesolobus,. . 

euampygus, Ma.rginifera splendene, and Produotus cora. In the strip mines 

on the upper surface of the cap rock there are numerous very large nautilide 

4-8• in diameter representing several species and perhaps genera. Other 

species include: 

Ma.rginifera muricata 
Derbya crassa 
Chonetes verneuiliana 

" granulifer 
Meekella striatacostata 

Bhynchopora illinoiseneis 
Productus nebraskensis 

" eemireticulatus 
Spirifer cameratus 
Crinoid stems. 

Clod over #5 coal 

This bed usually consists ma(iy of fossils1 among which the following 

a.re characteristic: Hustedia mormoni ·, Composita argentea, Chonetes gran­

ulifer, Chonetes verneuiliana, Sptttferina kentuckyensie, Eupachycrinus 

tuberculatus, · and crinoid stems. Other species include: 

Chonetes meaelobus 
" ,/4uampygus 

Vrinoid plates (1,eacrinus?) 
Lophophyllum profundu.m 
~oaJt oeageneis 
Sp1rifer cameratue 
Patellostium montfortiannum 

Produotua cora 

Phaneretrema grayvillense 
Ambocoelia planoconvexa 
:Marginifera muricata 

n splendens 
Rhombopora lepidodendroidea 
Bryozoa, other forms 
Allorisma terminale 

Limestone concretions. 

Productus cora is by far the most abundant form in this bed. Other 

species include Productus semireticulatis and Pustula punctata. 

Cuba. sandstene. 

Above the Canton shale, as mentiomed above there is normally exposed 

a sandy she.le the upper portion of which has a distinctly board-like lami­

nation. This grades up into a sandstone with no apparent break. In a few 

exposures this sandstone measures 20-30'. This sandstone inolu4ee some 

millstone coEoretions similar to those in the Vergennes sandstone. certain 

beds are distinctly ripple marked but cross bedding is rather uncommon. 
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As mentioned. above, in some areas, eg-pecially in the vicinity of Cuba 

this sandstone appears to cut out some of the cantan slolale and other beds 
• 

above the #5 coal, and generally does not eJGb.ibit unoenferm&ble relations 

with the beds belew. In this respect the relations of the Cuba sandstone 

to the Canton sl:lale and the #5 succession very· closely resemble the 

relations of the VergeRnes sandstone ta the Puringten shale. It appears 

that fn each case the deposition of the shale was :followed by an erosional 

break, in which valleys or lowland ef s·ome size were produced, ~h 

the sands next deposited rea'bflineonformably en the underlying beds. on the 

uneroded uplands, the transition from the shaly to the sandy beds appears 
t 

gradational, rather than unconformable. 

The HerriA (16) coal and assiciated strata • 

. The#§ coal is normally 6-8' above the top of the Cuba sandstene, 

although in the vicinity of Cuba where the interval between the Herrin 

(#6) and the Springfield (#5) caal is small, the Cuba sandstone/may be 

absent. The #6 coal is exposed only in the vicinity of Cuba in sections 

19 and 20, T..6 N,, R.3 E, (Putman) and in two or three small outcrops west 

ef Buckheart Creek im sec. 25, T,6 N, R 4 E ( Buckheart). The Harri~ 
' ' I 

(#6) coal differs from the Springfield (#5) eaal in the presence of 

several clay bands giving a decidedly benched character to the ceal. The 

'1blue band~' a 'iltwHOdr band of dark ·clay a·nd pyrite, normally near the base 

of the #6 coal, was not ebserved. The coal is overlain by dark soft shale, 

which deew not resemble the fissile shale over the #5 coal and by a massiv 

limestone in which the fueulinid Mrtyina (Fueulinella) vent:ricosa is 
J~~ ~ ~b c oJ ...ew.a ~-t.-t4 ~ ~~~,,. 1 

most characteristic.A No younger Pennsylvanian strata than the ~ap -- rock w-

of the #6 coal are exposed in the Havana 1uadrangle. 

The following section measured in an abandoned stripping mear the 

south end of Cuba and a caved in entrance over workings in the #5 coal 

200 feet west ~y be considered typical Gf this itterval 
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N,-.W •i« s" W .f., sec. 20, T. 6 N., R .3 E • (Putman) 

~ '1-
28. 
27. 
26. 
25. 

24. 
23. 
22. 
21. 
20. 
19. 
18. 
17. 
16. 
15. 
14. 
13. 
12. 
11. 
10. 
9. 
a. 
Z:E 

7. 
6. 
5. 
4. 

Limestone, gray, with Girtyina ventricoaa 
( cap rock.) 
Shale, brownish 
Shale, black, soft, weathered 
Coal, weathered 
Concretions, hard, black, pyritic, with 

8" 
(full thickness 1'9½") 

7 II 
1'4" 
l" 

some calcite bands, absent in places 4" 
Coal, including concretions above 1'2" 
Clay, gray i" 
Coal lOf" 
Clay, blue gray 2}'' 
Coal Herria 1" 
Charcoal parting variable, not continuous (#6) l 8" 
Coal Coal l" 
Charcoal parting variable not continuous ¼" 
Coal 2¼" 
Concretions, pyrite, blackish t,;tn 
Coal 6" • 
Clay, gray l" 
Coal 2¼" 
Concretions, pyrite 1°-o 
Coal atn 
Clay, gray 1 11 

Coal 11" 
Total bed 5 1 5 
Total impurities 111/8" in 9 bands 

Shale, soft, gray, bedded 1 14" 
Shale, black, laminated, carbonaceous with coal fragments 4" 
Shale, light gray, bedded 5" 
Clay, soft gray, not bedded, upper foot dark gray eontaining 
regular tZ:Ie~:~~- l~~ge gray, eublithographic limestone con­
cretions~ vary f~-3• in thickness, about 5' from top of 
clay. 8' 
·clay, dark gray to light gray, soft 4 'l" 
Shale, dark gray, soft 2" 
Shale, blue gray, with marine fossils, apparently''clod '' 
above cap rock of #5 coal. 11" 

Base of cave-in. 

In this exposure If the base of the section is approximately on the 

cap rock of the #5 coal the interval between the cap rock and the base of 

the #I coal is 16'3" including no sandstone. About l½ miles north of 
• Cuba All1 the Canton quadrangle, the interval between the #5 and #6 coals is 

about the same, but most of the interval between consists of the Cuba 

sandstone. The interval between coals 5 and 6 at the :Buckheart Creek 

exposure is ~at 50-60 1 • 
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Paleontology 

The limestone cap rock of the #6 coal contains moat abundantly 
~ 

Girtyina ventriooea ~quamuleria perplexa.. Several other species were 

collected from this horizon. No higher Pennsylvanian strata than the 
, \ 

cap rook of the #6 coal are exposed in the Havana quadrangle. Higher 

strata were probably deposited here and eroded before the Pleistocene as 

tihey aee exposed only a few miles north of the quadrangle in the Canton 

quadransle. 

Pleistocene System. 

The Pleistocene system is represented in the Havana quadrang~e by 

glacial deposits of three glacial periods and glacial outwash of a fourth 

period, and soils, silts, loess, sands and gravels, of four interglaeial 
,.---

periods. The Iowan glacial stage is the only Pleistocene ~t-which cannot 

be definitely associated with deposits in this area. The most complete 

Pleistocene succession in the quadrangle is along a ravine in the N,tW.¾,, 

SjE.t, sec. 32, T,4 N, R,3 E. ( Isabel) as follows: The beds from the 

Peorian to the leached Yarmouth gravels were measured in a sharp out south 

side gully. The Yarmouth gravels and Kanaan till along the main ravine, and 

the Nebraskan till and sand in a out bank on the south aide of the ravine. 

The lower part of the ravine is out through a terrace ct Wisoonsin age, of 

which a section is given following the main ravine sections 

Top of section 22' below upland plain. 

11. 

10. 

a. 

7. 
6. 
5. 

3'4" 
Loess, buff to gray, with reddish brown spots along 
joints and root canals, non-calcareous (Peorian) 
Loess, gray, with some ferruginaus concretions and a 
few calcareous kindohen, calcareous ( Peorian) 7'6" 
Loesa, reddish, noncaloareoua, (Sangamon) Lower surface 
dips north, and contains carbonized wood in basal portion 3'3" 
Silts, pink and gray laminm.ted, with pebble concentrate 
at top, slightly calcareous, probably only along local 

Canters, thin and disappears to north1 cut out by Sanga-
mon loess 
Till, brownish gray, leached ( Illinoian) 
Sand and gravel, leached 
Till, reddish brown, slightly calcareous at top, more 
calcareous below ( Illinoian) 

1' 
2'9" 
2'6" 

, I (. 1I 

~ 
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4. Till, gray, calcareous, Illinoian 15' 
3. Sand, yellowish, non-oaloareous, very fine, gravel 

concentrate at top ( Yarmouth) 6-8" 
2. Gravel, brownish, including some beds of course reddish 

sand, non-calcareous at mouth of tributary along main 
ravine about 100' west and upstream from mouth of trib­
utary above sand and fine gravel is seen l' gray silt or 
loess, Srlcareous. No fossils seen (Yarmouth) with car­
bonized~ ragments. Corresponds in altitude to fine 
yellow sand above. 15'6n 

1. Till, gray, calcareous ( Kansan) containing many large 
fragments of wood fairly well preserved, very much de-

3. 
2. 
1. 

formed by ice shove, showi~ sharp folds, more boulders ~ 
than Illinoian till above, (pebble and boulder count ma.de) ~~ 
contains numerous blocks of thoroughly oxidized and 1~~ ~' 

leached till (Nebraskan) and also many large blocks 9t~,~ 
blue gray calaa.reous silt with some poorly preserved\~~ 
gastropods. any fragments of forest soil with many small 
fragments of carbonized wood bituminous odor. (photos 
of deformed till and wood in till.) ,a• . 

High out bank wouth side of ravine (2 photographs and sketch) 

Soil a.nd slump 2' 
Till with slight concentrate of sand and gravel above till 
gray, calcareous (Kansan) rests on very irregular surface i, 
which dips to west 10' in 25'. ~ 
Till, brownish gray, sharp break with till above, non- 1 ~ 

calcareous, large mass 2 '6" thi ok proj eoti ng into sand (~ tJ1 
below {Nebraskan) • 
Sand, light buff, nonoalcareoue somewhat orossbedded, foreset 
beds dipping east, includes several lens-like masses of 
weathered coal. (Nebraskan) . 
Gravel, lenticular non calcareous (Nebraskan) 
Sand to base of out (Nebraskan) 
Slight showing of till exposed by digging may be lenticular 
or may represent base of sand non-oaloareous. 

5 ' appr. 
l ' 
4' 

The terrace at the lower end of this ravine just west of Otter creek 

shows the following sections 

5. Soil 6" 
4. Silt or loess, reddish brown, non-calcareous 6-10' 
3. Silt, brownish gray, strongly calcareous, with numerous 

kindchen, and a few small pebbles, numerous pipe stem 
concretions of limonite, showing signs of lamination where 
freshly ex.posed, sparingly fossiliferous. Kindchen oon­
oentrate4 in definite bands emphasizing stratification. 
Shows slight alternation of fine grained buff sands and 
brownish gray clays, suggesting varve deposition. Line is 
concentrated at tops of the clay layers, 1" band of weathered 
coal in brownish clay mear base of laminated material. 12' 

2. Gravel, calcareous l' 
1. Sand, red, calcareous. l' 
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The Nebraskan glacial stage is represented only in one other section 

in a ravine in the N..._E.t.,- N-,E.t, sec • . 5, T, 3 N., R. 3 E· (Kerton) about ½ 
mile south east of the ravine described above. The Aftonian deposits 

. > are only known in the tncluded blocks of soil and silt in the Kansan drift 

in the ravine described above. 

is a.a 

a. 
7. 
6. 
5. 

3. 
2. 

1. 

The section exposed in a out bank on the north side of the ravine 

follows: 
Two photographs and one sketch made here. 
Slump 3-4 1 

Till, oa.loareous, Illinoia.n 12 1 6 11 

Calcareous conoentration in olay, whitish l" 
Silt, YarmQuth, oalaareous, bluish, dark blue gray, dark 

chocolate brown on weathered surface, smoothed upper surface, 
containing numerous ironstained concretions of irregular 
shape reao•ing diameter of 1'6"JAt east end of out lenticular 
mass of gray brown non-calcareous till has been thrust into 
this silt dividing it into two arms (Photo). East of this the 
Yarmouth silt disappears in lower arm. Upper surface inclined 
steeply apparently west. Fossiliferous, containing gastropods 
and a few small pelecypods. Collection made. ~• 
Till, gray, noncaloareous, Kansan 1'6" below lower arm of 
Yarmouth, total includin$ lenticular masses 6'6" 
Till, rusty, calcareous (Kansan) 6° 
Till, Kansan, gray, clacareous to stream level, ~ 3'3" 
eastern part of cut just above stream level is seen a 
rolled ball with knob extending above main mass of brown 
oxidized but calcareous till, Nebraskan (Photo). At east 
end of out lower surface of Kansan till rises and exposes 
Sand, yellow brown, calcareous (Nebraakan?) 2 1 

Downstream about 200wds. sands similar to these and in similar 

position overl31tbrownish calcareous till, piobably Nebraskan. These two 

exposures represent, so far as the writer is aware, the first oceurrences 

of •ftonian and Nebraskan deposits in Illinois, and they were examined 

carefully, to see if any other interpretation might be given for the 

succession, but the field evidence in each case supported the theory of att 

older d.Bift sheet sonsiderably contorted as a result of being overridden 

by two later ice sheets. 
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Kansan Glacial Deposits 

The Kanaan glacial deposits consist of till which is usually a dark 

blue gray in color, more strongly carbonaceous and calcareous than the 

Illinoian till above. I~ some exposures it appears contorted due to being 

overridden by the Illinoian ioe. It is usually more compact than the 

Illinoian till, and contains more and larger boulders than the Illinoian till 

usually does. It is recognized by its position beneath Yarmouth interglacial 

deposits or by a weathered zone below the Illinoian till. 1'7here the Kansan 

directly underlies Yarmouth silts it may or may not show a weathered zone. 

A good exposure of Kansan· till directly underlying Illinoian till is 

near the junction of three head forks of about 300 yards south of the center 

of sec.J6, T,4 N1 R,3 E, (Isabel). Cut walls of the ravine here shows 

3. 
2. 

1. 

Till, dark blue gray, calcareous (Illinoian} 8-10' 
Till, brownish gray, polygonal fraoture 1 clayey, !eachedJwith 
few igneous and chert pebbles, nearly a gumbotil in texture 
(Kansan) 1•su 
Till, reddish brown, along fractures, blue gray in canters of 
fragments bounded by fracture planes, nonQcaloareous, bard 2'6" 

The above section was measured in the east fork aboutllO' above mouth. The 

other two forks show hard, reddish brown, non-calcareous Kansan till directly 

below dark gray calcareous Illinoian till, the "gumbotil" being absent. 

Yarmouth Interglacial deposits 

The Yarmouth interglacial deposits include silt, loess,, soil, sands 

and gravels. The Yarmouth deposits are nearly always present between the 

Illinoian and Kansan and in· two or three widely separated localities the 

succession brownish silt, black soil or bituminous silt and greenish silt 

was observed. In several places these Yarmouth deposits rest directly on 

the Pennsylvanian strata. The upper surface of fossiliferous Yarmouth silts 

is usually oa.loa.reous·, indicating a. later Yarmouth age. Wood. is rather 

comm.on in the soils or bituminous silts and shells of gastropods and 

--occasional pelecypods are found in the alJk-sw■ iJ bluish silt or loess. 
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The Yarmouth silts are much more compact than the Peorian or Sangamon 

due to contortion by the 11wt)Jtq overriding Illinoian ice and in a few 

places are notably contorted. In the vicinity of Big Creek west of Bryant 

in many exposures a brown noncalcareous gravel or partly cemented conglomer­

ate below Illinoian till appears to be a gravel concentrate of Yarmouth 

time, perhaps a stream gravel. 

The moat complete exposure of Yarmouth deposits is in a high cut bank 

on the east side of Big Sister Creek in the ~w•t• N~w.t, sec. a, T,5 ij, 

R,4 E.(Liverpool). The section measured here is as follows: 

13. Soil, blaok humus ( i zone) recent l• 
12. Gumbotil, (Illinoian) brownish gray, with non-calcareous 

dark brownish stains on fractare surfaces containing 
scattered quartz and chert pebbles, mostly small. Contains 
occasional igneous pebbles ( 'Q zone.) 8' 

11. Till, rusty brown, (Illinoian) al0ng all fracture surfaces 
bluisp in centers of larie~ masses, slightly calcareous, 
rusty or ferretto zone. { Ii' zone) 1'8" 

10. Till, gray, calcareous (Illinoian )(t)'zone) 7' 
9. Sand, reddish or yellowish, calcareous (Illinoian outwash) 1'6" 
8. Silt, blue... or fine sand, calcareous (Illinoian or Yarmouth) 1'4" 
7. Silt, dark bluish gray, carbonaceous, calcareous with 

numerous carbonized wood fragments (Late Yarmouth soil) 1'8" 
6. Silt, dark gray, brownish gray below, mioaceous, calcareous 

contains comretions of limonite, sparingly fossiliferous 15" 
5. Sand, yellowish or reddish, fine grained in upper foot, 

coarser below, very slightly calcareous 6' 
4. Gravel, reddish brown, 2' in central part of cut thickening 

toward north end to 4' calcareous 4' 
3. Silt, blue gray to mouse gray, finely laminated with white 

rod-like markings as partings. In a few places not bedded. 
Few sandy layers, particularly near base. Shells of small 
gastropods abundant. stands out like a layer of hard rock. 
Separated by a hard limonitic layer along the irregular, 
wavy contact with bed below. 5' at north end and 2'-2'6" at ., 
central portion of cut. ~·5 

2. Sand reddish, calcareous, cross bedded, gr~ding into gravel, 
pJCl'tJ: partly cemented, irregular lower surface 5'. 

1. Till, dark blue gray, Kansan, calcareous, bouldery, very 
irregular upper surface. Maximum exposure 5'. 

Beds 2-7 of the above section are all of Yarmouth age. This is the 

only exposure in which calcareous sands and gravels aere fou~d between two 

fossiliferous silts of Yarmouth age. 
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. Another good exposure of the Yarmouth deposits is in a ravine along 

the bluffs of the Illinois River in the R,._W.t~ s,E.t, sec. s, T, 3 ~, 
R,3 Et (Kerton) just north of the south line of the Havana quadrangle, 

a section measured here is as foll ~ws: 

Top of section 33• below upland, interval being Peorian loess. 

12. 
11. 
10. 
9. 
a. 
7. 
6. 
5. 
4. 

2. 

1. 

Loess, Peorian - Sangamon 
Gumbotil, Illinoian 
Till, Illinoian calcareous 
Sand, yellow,c alcareous 
Silt, blue gray, calcareous non-fossiliferous (IntraQ 
Illinoian silt) 
Covered 
Loess, or silt, like #8 
Till, calcareous, Illinoian 
Silt, gray, calcareous. Not bedded,with pipe stem 
fossiliferous (Yarmouth) 
Silt, dark gray, containing many fragments of carbonized 
wood, and som~ small gastropods. Shows some lamination 
like that in bl.zone of soil profile, carbonaceous, not 
generally calcareous, bituminous, odor(Yarmouth) 
Silti gray, interbedded with sand and gravel, calcareous 
fossiliferous (Yarmouthj 
Bed r0ck (Pottsville) 

8' 
6' 
4' 

est.15' KJm. 

9" 

Beds 2-4 represent the Yarmouth here, and it will be noticed that no 

Kansan till is here present. 

The Yarmouth deposits in the vicinity of Big Creek are typically 

exposed in a road out near the middle of the west line of sec. 26, Tc6 ~, 

R,3 E,(Putman), where the following section was measured: 

5. Loess (Peorian) 
4. Till, gray, Illinoian 
3. Silt, gray, buff weathering, non-calcareous (Yarmouth) 
2. Gravel, brown cemented to conglomerate, deeply weathered 

at surface, consisting of concretions from Pennsylvanian, 
chert fra~menta, and occasional pre-Cambrian pebbles 
(Yarmouth} 

1. Sandstone, Vergennes 

12' 
37 1 

1'6"-2' 

7-8' 
16 16" 

Although the brown conglomerate is present in numeraus exposures in 

this vicinity it always rests directly upon the Pennsylvanian strata, n~ 

till being present below it. This may represent early Yarmouth stream 

gravels completely weathered before Illinoian glaciation. 
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Paleontology 

Gastropod and pelecypod shells were collected from the}carmouth 

deposits at several localities. These are being identified by Mr. F.c. 
-
~ker. Wood was also collected from the Yarmouth deposits at several 

places. 

Illinoian Glacial Deposits. 

The Illinoian glacial stage is represented by till, sand, gravel, and 

silt. The Illinoian till is the most widespread and youngest till in the 

Havana quadrangle. It ia usually lighter gray in color than the Kansan 

till, and contains less numerous large boulders. In several parts of the 

quadrangle, rather extensive lenticular ma.sees of sand and gravel are 

interbedded with the till. In the western part of the qudrangle, especially 

in the lower part of the drainage of Stuart Creek the gravels and sands 

may compose as large a part or even a larger pa.rt of the Illinoian section 

than the till. At several localities, especially in the eouth€rn portion 

of the quadrangle, a rather thick gray silt or loess-like silt lies between 

two beds of till both of which are calcareous in all sections which were 

observed. As no fossilt gastropods or traces of plants were found in any 

expoaurea of these silts, there is no evidence that they are interglacial. 

Slight irregularity in the lower surface of the silt and a slight amount of 

oxidation of the till below these silts suggeete that they were exposed to 

weathering and erosion for a brief time, completely freed from ice and later 

recovered. This points to a recession of the Illinoian glacier followed by 

a readvance over most of the area of the quadrangle. As no morainic hills 

are recognized in this reiion, the relations of these two stages of the 

Illinoian cannot be correlated ae yet with surface moraines, although this 

relation seems general enough to justify an attempt at such correlation. In 

a few localities there are exposed finely laminated sands and silts which 

appear to represent outwash material from the Illinoian glacier. A high cut 
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bank on the southside of a ravine near the center of the north line of the 

N~w.t, sec. 13, T,5 N! R,3 E.{Bernadotte) shows well the occurrence of gravel 

and sand lenses in the Illinoian till (photo): 

Top of cut 6' below level upland. 

16. 
15. 

14. 

Loees, buff, non-calcareous (Peori an) 
L~eee-like silt, reddish brown, with numerous carbonized 
plant traces (Sangamon?) 
Gumbotil, (Illinoian) grayish brown, with pitted surfaces 

6' 

and blackish coatings of joint surfaces. Pebbles not numerous 
and principally chert and quartz 3 '6" 

13. 
12. 
11. 
10. 

Till, yellowish brown, non-calcareous 1'6" 
Silt, buff, very slightly calcareous 1 1 6 11 

Till, gray, sandy at top~ Illinoian, strongly calcareous 5 1 

a. 
7. 
6. 
5.· 
4. 
3. 
2. 

1. 

sand, yellowish, with l' gravel band near base including 
fragments of calcareous till, strongly calcareous at top, 
slightly caloareoue below 
sand, yellowish, afbmoet entirely free from gravel 
Distinctly bedded coal concentrate at base of sand 1-2" 
Gravel, slightly cemented,well assorted (calcareous) 
Till, calcareous 
Gravel, calcareous, with some lenses of sand 
Sand, white, well assorted, calcareous 
Bleached- zone, limonitic 
Sand, reddish brown 
Till, gray, calcareous with limestone pebbles, calcareous, 

lenticular, not persistent 
Gravel, coarse, calcareous, to base of section 

2'6" 

3 ,a 11 

6' 
4! 
10'6" 
2' 
6" 
3, 

In the above section beds 1-14 are all Illinoian in age, and the base of 

the ~llinoian section ie not exposed. Aand and gravel are exposed in many 

sections in this vicinity. 

A cut bank on the south side of Seahorne branch in the s~w•t~ N~W.t, 

sec. 51 T.3 N., R,3 E,(Kerton) show well the intra.glacial Illinoian silt 

mentioned above. (Sketch and photograph). 

The following section shows a representative development of this silt1 

Till, reddish, non-calcareous, Illinoian 
Silt, pinkish gray, gumbottx-like, nonOcalcareous 
Silt, gray, somewhat laminated, calcareous. Irregular lower 
surface. Maximum thickness observed 

Till, gray, calcareous, Illinoia.n ( In some exposures the 
upper 6"-2' of till below this silt are oxidized and leachedt 

Silt, brownish gray, compact, calcareous, with upper surface 
smoothed by Illinoian glacier (Sparingly fossiliferoue-Ya,rmouth) 

11 1 
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. In one exposure ( See sketch)a slight concentrate of sand and gravel• 

( walobserved at the base of the silt on reddish brown till. Jn another ex­

posure on a ravine tributary to otter Creek about½ mile n.e. of the above 

section 6"-1' of well asso.rted gravels overlie the silt directly. Where the 

overlying till is calcareous the top of the silt is calcareous, showing that 

no leaching of the silt preceded the readvano~ of the Illinoian glacie~. 

This silt is also well exposed on a cut bank on the south side of the North 

Branch of Otter Creek 3 miles northwest of the above sections. 

The best exposure of the lamimted sands and silts or Tarves is in a 

cut bank on the east side of a ravine tributary to Big Sister Creek in the 

s+W•¼~ N.E.i, sec. a, T~5 N~ R.4 E -(Liverpooi) (photo), 

5. Loess, non-ealoareous, buff (Peorian) 6' 
4. Sand, yellowish, and gray or brownish gray silt~cal­

careous laminated, with regulex alternation of sand and silt, 
indicative of annual deposition, probably outwash deposits 
into~ ponded body of water, or a record of varve deposit~on. 

The average thickness of the laminae or "va.rves" is ¾-¾"• The 
beds separate easily alcng the sand zones of the laminae. A 
rough count was ma.de of the laminae and 180 were counted in this 
upper portion of the cut. Nos. 147 and 157 from the top are 
unusually thick, each having 1-2" of yellow sand. ~e lower of 
these bands thickens to l' of sand within the out. 

3. Sand, appare·ntly a local thickening of the summer outwash of 
one year, at center of cut thinning to 1-2" toward south end 
of cut. 2'6" 

2. Sands and silts, laminated, like those described above, 
54 counted. 2 '6" 

l. Sand and gravel, cross bedded to base of cut 6-8' 

About 200' south of here a out bank on the opposite side shows in the 

sand (#1 of above section} one or two very 18' ge blocks (1' thick by 2' 

in die.meter) of coal are embedded in the sand and fine gravel which may be 

ice drifted blocks of coal. These are not uncommon in stratified sands in 

the Illinoian or other drifts. 

The cut described above appears to represent a small basin shaped de­

pression in which sediment was deposited for a nunil!Jier of years and then dur­

ing one or two years of excessive melting the basin was filled level full so 

that the later varves are almost level across the site of this old basin. 
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A somewhat similar deposit of intra or early Illinoian age was ex­

posed in a strip mine cut near the middle of the east line of sec. 29, 

T~5 N~ R.3 E. (Putman) where the following section was expoaeds 

9. 
a. 
7. 
6. 

Soil 
Loess, buff, non-calcareous (Peorian) 
Loess, gray, caa4careous (Peorian) 
Silt, brownsih gray, or loess (Late Sangamon soil) 
with carbonized wood fragments, non-calcareous 
Gumbotil, brownish gray, Illinoian 
Till, yellOw brown, calcareous (ferretto) 
Till, brownish gray, oaloareous (Illinoian) 
Sand and gravel, reddish brown, calcareous 
Silt and sand, finely laminated, suggesting seasonal 
deposition, blue gray and buff, ca.loareous (Varves?) 
Intra- or pre- Illinoian 

Pennsylvanian 

Sangamon Deposits· 

l' 
~'~~ 

1'6" 

2'6" 
2' 
3'8" 
2' . 
l'll" 

5'10" 

The Sangamon interglacial stage ie represented by loess and loess­

like silts, and by soils developed on Sangamon deposits in late Sangamon 

time and on Illinoian deposits in early Sangamon time. The loess of San­

gamon age is usually thin and leached in its entire thickness, but it is 

somewhat thicker near the bluffs of the Illinois River, where a calcareous 

zone lhay be present. The surfaces of the Illinoian deposits and of the 

late Sangamon deposits furnish an excellent opportunity for the study of 

the development of ancient soil profiles under conditions of good and poor 

drainage. The Sangamon IHI loess or silt is prevailingly pink, in con­

trast with the gray Peorian loess above, and alth8ugh it commonly contains 

carbonized flakes of wood, no large logs or well preserved branches or 

twigs were observed in the Sangamon deposits like those which were found 

in the Yarmouth soils or carbonaceous silts or in the Kansan till. Fos­

sils were collected from the sa.ngamon deposits at only one locality, and 

these were limited in number and the correlation of the beds as Sangamon 

may be open to question. 
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An excellent exposure on the walls of a gully which has been subject 

to extensive slumping (photo} shows well the development of soil profiles 

on the pre-Peorian surfaces. This is in a gully near the west line of the 

SW. t NW. t sec. 26, T. 4 N., R. 3 E. (Isabel). The section here was 

described by Dr. M. M. Leighton at the time of a field conference as follows: 

Top of cut 18 feet below level upland. 

l
Soi 1, loessial, d.&£rk, moist 6 '' 
Loess, leached, buff 2'3" 
Loess, calcareous, mottled grayish##. yellow in upper 

18", becoming distinctly grayish below, very fos-
siliferous, with limestone kindchen 8'9" 

San,S.mon zone Soil Profile:-
Horizon A 

Silt, grayish brown, fine, sandy; leached, loose 2" 
Horizon B 

(l)Silt, pinkish, fine, sandy, compact; with root canals 
having limonite discoloration; having band of 
carbonized fragments 1" from top; massive 
structure. 10" 

(2)Silt, drab colored, fine, sandy; root canals with 
limonite coloration, leached except for second­
ary concentration of lime carbonate along can-
als. 8 11 

Horizon C 
Silt, gray, fine, sandy, with streaks of pale pink; canals 

with limonite coloration, non-calcareous; few con­
cretions and segregations of lime carbonate along 
canals. 4' 

Horizon D 
Silt, light gray, calcareous, fine, sandy, some second­

ary concentration of lime carbonate along root 
canals with limonite coloration, non fossil-
iferous. l' 9" 

Below the foregming lies a 6 11 rusty zone, leached, with the exeeption 
of CaC03 along tubules : fragments of carbonized wood in this 
zone. 
Si 1 t, pinld sh, calcareous, fine sandy, loessial with tubules and 

canals with rusty coloration 1' 
Silt, with a few scattered pebbles, quartz, rhyolite and feld­

spar, up to about½", noncalcareous, in matrix. Upper 
4' p:Bnkish, changing to grayish in lower part and becoming 
gray, plant tubules throughout with some carbonized plant 
traces and wood. 6' 

(About 100 feet southeast lower part of spur shows CaCO csn-
cretions in lower part. 3 

Lower silt may represent a wash from the Illinoian till on the lower 

slopesJ#f## Above this to the base of the fossiliferous loeas seems to be 

mainly leached Sangamon loess, there having been a short interruption soon 
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- after the loess deposition started. 

It is evident that much erosion of the surface of the Illinoian till 

took place during Sangamon time in certain places, as may be indicated by 

the following remarkably condensed Pleistocene section on the east bank 

of the above ravine about¾ mile north of the above described section. 

(Diagram and photograph). 

9. Soil. 
a. Loess, brownish, noncalcareous (Peorian) 
?. Loess, gray, calcareous, fossiliferous, very 

fossiliferous near lower surface (Peorian) 
6. Loess {Silt), pinkish generally, gray in lower 6", 

noncaloareous. Sharp break at base.(Sangamon) 
5. Gra~el concentrate 
4. Till, gray, calcareous, Illinoian. Unconformible on 
3. Silt, dark gray to black, carbonaceous, non-calcareous 

bituminous odor, full of fragments of carbonized 
wood, including recognizable stem fragments; 
cut out at north end of cut (Yarmouth) 

2. Gravel and sand, brownish, lenticular mass, near 
center of cut, noncalcareous, out at north end 
of cut (Yarmouth) 

1. Silt, bright bluish, mica.ceous, noncalce,reous. Rises 
toward north end of cut where it directly under-
lies Illinoian till, with wavy irregular surface. 

l' 
l' 

5' 

2' 

5' 

8 II 

8" 
6"-1' 
8" 

6" 

8 II 

(Yarmouth) · 2' plus 
In this cut the Illinoian till cuts across three elements of the Yarmouth 

section and itself has been extensively eroded, so that no non-calcareous 

zone is preserved on its surface, as in other cuts in the vicinity. The 

late Sangamon silt above the residual gravel on the Illinoian till is 

thin, but its upper surface shows little or no evidence of erosion, al­

though if originally calcareous, it was completely leached before the 

deposition of the overlying calcareous Peorian loess. 

In the northern part of the quadrangle, more distant from the larger 

rivers which supplied the wind with its fine loessial sediment, a dark 

gray or black soil of Sangamon age is more common than it is near the bluffs 

where the Sangamon zone is usually pinkish. 

An exposure just northwest of the town of Bryant in the SW. i SW.¾ 

sec. 30, T. 6 N., R. 4 E. (Buckheart) shows this development typically: 
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6. Soil 1' 
5. Loess, dark brown, noncalcareous,(Peorian) 2' 6 11 

4. Silt, loessial, gray, calcareous; iron stained, 
W,~o fossils seen. (Peorian) 5' 

3. Silt, dark brown to black, banded, with car­
bonized wood fragments and light gray 
loessial silt. Looks like soil inter­
beddijd with loess. All noncalcareous. 
(Sangamon) 3' 3" 

2. Till, gray, very fine, with few pebbles; 
polygonal fracture and gumbo-like prop-
erties; noncalcareous. Illinoian gumbotil 

4' 6" 
1. Till, reddish brown, calcareous. Illinoian 

ferretto zone. 2' 
:Base concealed. 

·1n exposures near the slopes of large streams, instead of the form­

ation of gumbotil on the surface of the Illinoian till, a reddish thorough­

ly oxidized till is formed. Thia may be almost competely leached of its 

pebbles and boulders for several feet from the surface and may then be dif­

ficult to distinguish from the noncaloareous Sangamon loess-iike silt, 

whioh is usually pinkish. An excellent development of such a well-draiped 

profile is exhibited in the cut wall along the hard road (State Highway 31) 

on the south side of otter Creek in sea. 30, T. 4 N., R. 3 E. (Isabel). 

The following section was measured:- {Photos) 

Peorian loess. 
Soi 1 Profile. 
A zone 

Silt, brownish, not compaot. 
B zone 

_Silt, brownish, compact, gumbo-like, sticky. Breaks 
into irregular Polygonal blocks 

C zone 
Silt, less fractured than that of B zone, less stioky, 

l' 

1' 7" 

reddish brown, non-calcareous 2' 6" 
D zone 

Loesa, gray, oaloareous, weathers with smooth surface; 
very slightly gullied. Fossiliferous 9' 9" 

sangamon-Illinoian zone 
Soil profile. 
A zone 

Silt, mottled, gray and buff, noncaicareous; distinctly 
laminated, containing numerous root canals which are 
calcareous and iron stained l' 6" 

B zone 
Silt, brownish, more compact than A zone, with whitish 

markings on fracture surfaces, noncalcareous 2' 3" 
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Sangamon-Illinoian zone 
Soil profile (cont.) 
C zone 

Above, brownish silt, more loosely aggregated than that in B zone, 
showing leas numerous fractures, leached, grading down into 
silt, reddish, with occasional pebbles, slightly calcareous, 
probably around root canals, grades down into reddish till, 
noncalcareous 12' 

Sand, reddish 3' 3 11 

Till, brownish gray, noncalcareoue 7" 

D zone 
Till, gray, calcareous, Illinoian 10' to 

base of cut 

In the above section the Illin~ian deposits are leached to a depth of 

19' 6 11 and in the upper 11-12' nearly all or all of the pebbles or boulders 

which were present in the till have been leached away. It is possible that 

a few feet of the uppermost portion of this represents a silt deposited by 

wind during late Sangamon time and subsequently leached before the deposit­

ion of the Peorian loess. 

The road cut o~ the State Highway 31 north of Spoon River is situated 

along the margin between the high terrace (500') of Wisconsin age and an 
shows 

outlying hill. The terraoel\fossiliferous silts of Wisconsin age in a 

cut about½ mile away,over reddish silts slightly fossiliferous. The 

road cut shows gray fossiliferous silts over reddish silts which are 

slightly fossiliferous, but ~e fauna of the gray silts is largely dif­

ferent, and the situation is such as to suggest that the hard road cut 

shows a loeas which was deposited on the elope of the outlying hill. 

, In this case it is probably Peorian and the reddish silts below may be 

of Sangamon or early Peorian age. A section measured here is as follows: 

5. 
4. 

3. 

2. 

Soil 
Silt, light brown or buff, loessial, noncalcareous, 

becoming mottled with gray silt toward base. 
(Peorian?) 

Silt, loessial, with laminated fracture, gray, cal­
careous, abundantly fossiliferous. (Peorian?) 

Silt, more clayey than abve, light pinkish, fossil­
iferous, less abundantly than silt above, dif­
ferent fauna, suggesting fresh water, rather than 
eoliah deposition. 

l' 

4' 8 11 

14 1 6" 

10' 8" 
to base of cu1 
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1. Illinoian till seen in gutter on opposite side of road 4-5' lower • 

. If the physiogra}.Jl.ic interpretation of this section given above is cor­

rect, nos. 3 and 4 of the above section are Peorian loess and no. 2 is 

Sangamon loess or silt. Thia may be checked by the faunal assemblages 

collected in beds 2 and 3 of the above section. The Sangamon loess was 

not found to be fossiliferous except at the above questionable exposure. 

PEORIAN INTERGLACIAL DEPOSITS. 

As the area of the Havana quadrangle was not covered by an ice sheet 

during the Iowan glacial stage, the deposits of Peorian age rest uncon­

formibly on the Sangamon or older deposits. The Peorian is represented 

by a very wide-spread deposit of wind blown eolian silt, the loess, which 

mantled the uplands, slopes, and valley floors of Peorian time. It is the 

superficial material of all parts of the Havana quadrangle except those parts 

from which it has been removed by post-Peorian erosion. It underlies 

all the uplands of the area and frequently forms the surface of the gentler 

slopes of the larger stream# valleys, showing that these valleys had attained 

approximately their present depth and form by the early Peorian. There has 

in most cases been sufficient downward cutting since Peorian time to re-

move the loesa from the valley floors and the meandering of the streams 

has caused muoh which mantled the slopes to be removed. As the loess was 

deposited by wind and largely supplied by silts deposited on the flood 

plains of the larger streams, the loess is somewhat thicker near the val-
~ 

leys of the Spoon and Illinois River• than in the northwestern portion of 

the quadrangle, which is several miles removed from a direct source of sup­

ply. Thus in sec. 21, T. 6 N., R. 3 E. (Putman) near Cuba, the Peorian 

loess is only 5-7' in thickness in several exposures, while in sec. 3, T. 

4 N., I(.!, E. (Waterford) a thickness of 26' is present. This is near 

the bluff of the Spoon River, and at various other points near the Spoon 

River and Illinois River blu!is thicknesses of 20-35' are known. The 
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~-loess normally consists of an upper portion which is buff and noncalcareous, 

and a lower portion which is gray or mottled gray and buff and calcareous. 

In this lower portion there are~ommonly seen irregular calcareous concretions 

or kindchen and cylindrical concretions of limonite# or pipe stems. rt 

also contains in some exposures abundant shells of land-living gastropods. 

A large collection was made of these fossils from 12 localities in the 

quadrangle, and these have been turned over to Mr. F. a.Baker for determin­

ation. In places where the loess is thin the calcareous zone may be absent, 

showing that the two loesses are not two different deposits, but rather 
buff 

that the ff# loessll#ff##ff was formed by the leaching of the gray. The de-

velopment of the soil profile is well shown on the Peorian loess in road cuts, 

The Peorian soil profile has been described above in connection with the 

underlying Sangamon soil profile in two or three sections. The calcareous 

loess is more resistant to weathering than the noncaloareoue loess above 

and therefore in road cuts has a tendency to form vertical or nearly vertical 

walls which are very slightly affect~d by gullying as compared with other 

Pleistocene beds. (See photo). Thus the calcareous Peorian loess may usually 

be recmgnized by its weathering form. Although no teats have been ma.de as 

yet it appears that the thicker Peorian loees near the Illinois and Spoon 

River bluffs is slightly more sandy than the thinner Peorian loees in the 

northwestern part oftheHavana quadrangle. As the Peorian loess has been 

described above in connection with other Pleistocene sections it is not nee 

cessary to give any detailed sections here. No other Peorian deposits 

than the loesa are known in~his quadrangle. 

WISCOFSIN GLACIAL STAGE 

Early Wisconsin Deposits. 

The Havana quadrangle was not covered by an ice sheet during the 

Wisconsin glacial stage. The early Wisconsin glacier at the stages when the 
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Shelbyville moraine ·and Bloomington moraines were formed stood about 

30-40 miles ncrtheast of the northeast corner of this quadrangle. 

:puring all parts of the Wisconsin glacial stage ·the Illinois River re­

ceived outwash deposits from the ice sheet. At the time when the 

Bloomington moraine was built the western part of the ice sheet ex­

tended into the Spoon River drainage basin in Stark County, and thus 

the Spoon River independently received outwash deposits. This put-

wash silted up the Illinois River valley to an altitude of approxim.tely 

500-510' in this quadrangle. The larger tributaries which had been cut 

below the 500' level for some distances dpstream were ponded by this silt­

ing up of the major streams, and fine silts or slack water deposits, 

partly supplied by the streams themselves, and partly washed in by the 

major stream. Subsequent dissection has caused the abandonment of 

this level by all of the larger and many of the smaller streams, but 

along many streams portions of this plain remain as a terrace, whose av­

erage level is 510-416'. Certain of the smaller streams retain terrace 

remnants which slope upstream, but appear downateeam to connect with this 

500' level. These terraces probably represent aggradation by these 

streams when the creeks or rivers wo which they were tributary were 

ponded, and their gradient correspondingly diminished. Along the west 

side of the Illinois River valley the remnants of this terrace level are 

few and narrow, but along some of its tributaries, especially Spoon River, 

otter Creek, and Bis Creek, terrace remn~nts are quite numerous and ex­

tensive. The terrace outs of roads and streams usually show laminated 

silts or in many cases the succession gray silt or loesa, pink and gray 

laminated silt, and red silt or clay. As this succession was observed 

in cuts of streams belonging to different drainage systems, (i.e., 

Spoon River and Otter Creek) the succession appears to be a general 

one, rather than a local one. 



An excellent cut bank on the south east bank of East Creek near 

the NW. cor. of the NE. t sea. 2, T. 4 N., R. 3 w. (Waterford) where the 

following seotion was measured: (Photo) 
3. Silt, massive, blue gray, loess-like, showing some traces of 

lamination, at least in lower portion, fissiliferous; 
irregular lower surface. 8' 

2. Sand and silt, strongly laminated, brick red and bluish gray, 
interbedded with some bands of gravel. Some laminae show 
cross-bedding in coarser materials. The sharp alter­
nation of d~ferent colrirs suggests seasonal deposition. 
Probabilly outwash from the Bloomington moraine. Calcareous, 
fossiliferous. g, 6" 

1. Clay or silt, non bedded, dark red, calcareous, fossils 
very uncommon. 7 ' 6" 

The follawing section of a cut bank on the south side of otter Creek 

near the center of the west line of sec. 33, T. 4 N., R. 3 E. (Isabel) 

about 7 miles southwest of the above section clearly shows the same el­

ements. 

4. Silt, brownish gray, or loess, non-calcareous, grades up# 
into present s:> i 1. 5' 

3. Silt, gray, or loeas, calcareous. No fossils seen. 10' 
2. Sand and silt, pink and gray, well laminated. Alternating 

pink and gray bands, thicknesses ranging from¾" to 
several inches, some bands of the sand are coarse, with 
numerous peb~les._ Gray bands usually very fine silt 
~nd reddish bands clay, may be seasonal banding, 
slightly fossiliferous 10' 

1. Silt, very fine, or clay, red, not bedded, calcqreous, 
fossiliferous. 6' 

Slump, to creek level 4' 

A section of the 500' terrace, which cannot be definite1y·correlated 

with the above is in a cut bank of a ravine in the NE.¾ SW. t sec. 14, 

T. 5 N., R. 2 E. {Bernadotte):-

8. Silt, brownish, sandy, noncalcareous 8' 
7. Sand, yellowish brown, fine, noncalc areous 5' 
6. Sand, bluish gray, brown in irregular bands and around 

root canals, calcareous 3' 8 11 

5. Si 1 t, brownish, sandy 2" 
4. Silt, blue gray, slightly sandy, light brownish along joint 

fractures and root canals, occasional small pebbles of 
chert and quartz up to½" diameter, some poorly preserved 
fossil gastropods. Some small calcareous concretions in 
the basal portion. 6' 

3. Silt, clayey, plastic, slightly sandy, light gray, brownish 
in small spots along root canals, very slightly calcareous, 
effervesces only after prolonged treatment with dilute 
HCl. 3' 7" 
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Silt, pink, slightly sandy, containing fragments of carbonized 
wood, and in the basal portion, scattered pebbles up to 
¾"diameter.Non-calcareous. 2-3' 

Silt, dark bluish gray, sandy, with numerous pebbles, non­
oalcareous. 2' to 

base of 
section. 

It is p~obable that nn.ich of the pink or red material in these deposits 

is outwash material equivalent in age to the Bloomington moraine, as this 

moraine is characterized by notably reddish drift at many places. The 

silting up of the larger streams apparently converted many of the smaller 

streams into ponds or marshes, especially in their lower stretches. Ev­

idence of this lies in the presence of considerable concentrations of 

coniferous wood which may have been the wood of a swamp forest in a few 

places. The following section is from an exposure in a cut bank on the 

south side of the east fork of a ravine in the NE.¾ NE. t sec. 33, T. 

4 N., R. 3 E. (msabel):- (Photo) 

6. 
5. 

4. 

3. 
2. 

1. 

Soil, black to brownish gray, noncalcareous 
Gravel and sand, slightly calca1·eous at top, strongly 

below, reddish. 

7 '. 

8' 
Silt, gray, carbonaceous, with many small fragments of 

carbonized wood, some gravel, fossiliferous, cal­
careous. 

Gravel, lenticular masses, containing wood 
Concentration of large wood fragments, including logs 

over 6' in length by 9 11 in diameter. Coniferous 
wood. Silte washed in around lots contain gastro-

2' 6 11 

2'-0. 

pod shells. 1' 
Silt, gray, interbedded with gravel, bituminous odor, 

fragments of ~od and some blocks of calcareous till. 
- 2-3' 

6" 

to base 

In the middle fiork of this same creek there are found concentrations 

of limonite which are pro~ably of .bog origin. A section of the terrace 

deposits here also shows the development of a soil profile of probRble 

swamp origin. 

Soil Profile. 
~ A-1 zone. 

Soil, dark gray, with laminations. 11" -a. A-2 zone. 
Soil, dark gray, granular. 5" 

ti• B-1 zone. 
Silt, dark gray,. compact. 1 ' 3 " 
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zone. 
Silt, dark gray, compact, iron coatings on many faces,l' 

grading down into 
Silt, saturated with limonite, probably bog limonite~ brown~ 

ish to dart blue gray. Becomes more deeply stained 
at base. 1' 6" 

Gravel, iron stained. 3" 
Gravel, gray, calcareous. 4" 
Silt, gray, calcareous, fossiliferous, carbonized wood 

fragments, blackish at base, mixed with gravel, 3' 5" 
sharp contact on 
#ff#l###ffi## 

Till, gray, calcareous, Illinoian. 3'. 

In this instance a small valley which was actively enough eroded to 

have removed all Peorian and Sangamon deposits and weathered Illinoian till 

was ponded by the -silting up of the Illinois valley, ff# to which this is 

directly tributary, and the lower end became swampy, depositing the beds 

described above. The silting of the stream valleys is a result of Wisconsin 

outwash affected the valley of Big Creek throughout the quadrangle, al­

though the terrace remnants here are mainly small and scattered. otter Creek 

valley was also silted up throughout the part of its valley in this quad­

rangle. Small remnants of the 500' terrace are also seen along the North 

Branch of otter Creek, Seahorne Nranch, Stuart Creek, Tater Creek, E~st . ~ 

Creek, Dickson Creek, Sepo creek, Little Sister Creek, and Buckheart Creek, 

as well as several smaller unnamed creeks. 

An interesting terrace remnant which probably belongs with the 500' 

terrace is the floor of# a rather bro~d valley in which no stream no~flowe, 

in the southern part of sections 7 and a, T. 4 N., R. 3 E. (Isabel). This 

appears to have been the pre-Wisconsin valJ.ey of Tater Creek, which was 

separated from Spoon River valley by a narrow divide near the northern border 

of section 7. The silting up of the Spoon River valley apparently raised 

its level above this divide and the lower'valley was abandoned. 

Paleontology. 

The various silts of the 500' terrace section were found to be fossil-
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iferous in many exposures, and gastropods and pelecypods were colJected 

from the terrace deposits at 9 localities. In a few exposures these 

were more abundantly fossiliferous than the most fossiliferous parts 

of the Peorian loess. The collections are now being studied by Mr. F. 

c. Baker, and it is expected that they will throw jight upon some of 

the local physiographic environments of the faunae, as well as the clim­

atic succession. Well preserved logs or branches are also not uncorr~qon 

in these deposits, and several fragments of wood were collected. 

Later Wisconsin Deposits. 

After the recession of the Wisconsin glacier from the position of the 

Bloomington mor8.ine the waters which filled the valley of the Illinois 

River were apparently freer from sediment and removed much material which 

had been deposited earlier. The complete absence of the 500 foot terrace 

from the walls of the Illinois valley along most of the quadrangle indicate 

that these waters may have completely destroyed the terrace and perhaps 

widened the valley appreciably at some points. Most remnants of the 

500' terrace along theillinois River are at the mouths of large trib-

utaries in rather protected situations. In Spoon River, on the other 

hand, remnants of the 500' ferrace are much more extensive, reaching 

a maximum width of about l 1/3 miles near the western part of the quad­

rangle. The lowering of the level of theillinois valley lue to post­

Bloomington-pre-Lake Chicago erosion appears to have amounted to 25 to 

35 feet, as indicated by a lower terrace, whose altitude averages 465-

475'. In many cases this lower terrace appears to be purely an erosional 

surface, developed on materials of the higher terrace. In some instances 

only a slight thickr1ess of silt or soil separates this surface from bed 

rock, so that this lower terrace may be called a rock terrace in some 

cases. Duncan Mills is situated on such a rock terrace on the south side 

of Spoon River. The larger tributary streams appear to have had time to 

adjust themselves to the loweDed level of the Illinois River valley plain 
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and thus some of them, especially Spoon River and Otter Creek preserve 

extensive remnants of this terrace. 

It is probable that the lowering of the valley of the Illinois River 

to its present level took place chiefly when it was scqured by the glacial 

torrent of Lake Chicago and the Kankakee River, as the river at present 

is an aggrading, rather than degrading stream, and could not have cut below 

the terrace level over a width o~ 3½ to 4 miles. 'While the effect of this 

flood was principally degradational, silts may have been deposited in shelt­

ered portions of the valley on the surface of the low terrace during times 

of high water. A ravine cut actoss the low terrace along the east line of 

section 34, T. 4 N., R. 3 E. (Isabel) shows the following section:-
?. Silt, yellowish, fine, bleached soil. l' 
6. Silt, dark gray, humus, with few pebbles. 1' 2 11 

5~ Silt, buff, noncalcareous, with scattered pebbles, not 
distinctly bedded. 3' 4 11 

4. Silt, yellowish gray, calcareous. 2' 7" 
3. Silt, brownish gray, dark, noncalcareous, showing some 

lamination as in ~ zone of soil. 
2. Silt, yellowish gray, slightly calcareous above, 

strongly below, fossiliferous. 3' 

911 

1. Sand, and so·me beds of gravel, calcareous. 5 ' 6 11 

In the above section the surface of bed 3 is interpreted as an erosional 

surface on the high terrade upon which leaching acted for some time and a 

soil profile was started. Later flooding, probably at the time of theKan­

kakat-Chicago torrent flooded this surface again, depositing about 7' of 

silt, which has been subsequently weathered much more deeply than the 

older surface. Fossils are numerous in bed 2 of the above section, and some 

fioasil gastropods, including large forms preserving the original color marki 

ings, were found in the upper series, in bed 4. 

In a few places sand was found as the surface material of##the low ter­

race, as in a cut about 1 mile west and 1/3 mile south of the above section. 

On the east side of the Illinois River valley the plain east of Havana 

corresponds in altitude with the low terrace on the west side of the river, 

but it is covered entirely with sand, which in many places is piled up in 

the form of small dunes. As mentioned in discussing the Physiography of 
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the region the rather general belt of dunes 2-3 miles east of the Illinois 

River are interpreted as the shore dunes of the stage when the Illinois 

River filled its valley to the 470-475' level. The age and origin of the 

extensive dunes beyond this more dune belt, which extend away from the 

river 15-18 miles 1a not clear to the writer, but it may be that a part 

of this sand may have been derived from the Bloomington outwash, and per­

haps a part may be equivalent in age to the Peorian loess. 

The Illinois valley must have f0rmed a lake like expanse at least 20 

miles wide in this area, but the age of this valley widening is not clearly 

indicated. It may be pre-glacial. 

Recent deposits. 

These include flood plain deJosits, alluvial fans, slump, and talus 

material, sand dunes of recent movement and recent wind-blown du·st or loess, 

in addition to the spoil piles of some of the large underground coal mihes 

and the strip banks of the surface coal mines. None of these deposits 

posBess characters worthy of special mention. 

Historical Geology 

This will not be presented in this advanced outline, as the historical 

material necessary for understanding the Pleistocene aucceaeion has been 

presented along with the Pleistocene stratigraphy. 

Structural Geolegy 

The structure contour map will be drawn on the levels of the Cmlchester 

(#2) coal and ~he Springfield (j5) coal. Exact levels on 156 stations 

(100 already completed by Mr. Speor) distributed quite evenly over the area 

combined with field notes regarding directions of inclination in the 

various stream valleys. The ~ strata used for the structure deter­

mination include in addition to ·tne #2 and #5 coals are the gray limestone 

band 30-45' above the #2 coal and the Pottsville knobby limestone 18-25' 
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·.below the #2 coal. These beds will be used with the known interval above 

and below the #2 coal for data on the coal. It is probable that the #2 coal 

will afford a much clearer picture of the structure of the pre-Peansylvanian 

rocks than the #5 coal, because the #5 coal appears at least to some degree 

to parallel the undulating upper surface of the Vergennes sandstone and to 

range in interval from 45-50 to 130' above tle #2 coal. 

The prevailing structural feature is a regional dip to the southeast. 

On this there is much local rolling of the strata. The greatest relief with­

in short disaancea appears to be along Buckheart Creek where the inclinations 

or the #5 coal and associated beds are locally quite apparent in outcrops. 

A syncl~nal depression appears to be located in the SW¾ of sec. 24, T.6N., 

R.4.E. (Buckheart) and an anticlinal or slight dome appears to be indicated 

in the NW¾ of sea. 11, T.5.N., R.4E. (Liverpool) 

There is not enough data available to draw a map of the structure of 

. any pre-Pennsylvanian horizon in this quadrangle. 

Minor structural features 

In many places thin bedded shales, limestones, aandstone9, or calcareous 

concretion bands are sharply flexed locally. (See 3 pictures). This has 

been ascribed to ice shove, but as in many cases the strata affected are 

20-40' below the base of the aiaoial drift, this flexure may be due to some 

other cause such as~ven settling of the strata accompanying consolidation. 

Faults and cracks of considerable size in the coal beds expecially the 

#5 coal, are usually filled with~ clay washed into the bed from bel 0w. 

These c~ seams in the coal are called horsebacks (See photographs) 

Ripple marks, septarian concretions, and cone-in-cone are other structures 
. . 

which might be mentioned here (See ,llin:tu pictures of these structures.) 
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Eoonomio Geology 

The mineral resources of the area in addition to the soil consist 

of coal, shale, fire clay, sand and gravel, and water. Althouih there 

have been several deep wells drilled in this area in search of petroleum 

none has been discovered as yet. Natural gas has been found in quantities 

sufficient for use on farms, principally at shallow depths and probably 

largely from the Pleistocene. 

Coal. 

The Havana quadrangle is underlain in various parts by 4 ooal beds 

which normally attain a thickness of 2'6 11 or more and may thus be considered 

available for use under existingfonditions. These are the Herrin #6, 

Springfield #5, Colchester #2, and Rock Island #1 coals. Of these all 

have been mined except the #1 coal and it is known to underly the quaa~angle 

inr. workable thickness in a few places. In addition there is one thinne~ 

coal horizon between the #5 and #2 coals, here called the Bryant #4 coal, 

which locally attains a workable thickness and has been mined in a few place 

There are also several coaly or carbonaceous horizons between the #2 and #1 
coals, of which 2 are especially persistent. The upper of these is usually 

2-3' above the Pottsville knobby limestone and ranges in thickness from 

5 or 6 to 18 inches. It is present so far as known wherever its horizon 

is exposed. It is not known to have been worked at any place in the 

Havana quadrangle. Two·coal beds separated by 3-5' of fire clay or fire 

clay and sandstone occur about 25' lower in the Pottsville section, the 

upper bed directly below the »quartzitic" sandstone. These two beds vary 

greatly in thickness and are not persist~nt in all exposures, but locally 

each·may attain a thickness greater than 2'. One or two drifts are known 

to have been driven on one or both of these two beds, altho they are,at 

present available for use only in very restricted areas. 
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Herrin (#6) Coal 

This bed is known to underly only parts of sections 19,20,and 21, 

T.6N., R.3~. (Putman) and a very small area in sea. 25, T.6N., R.4E., 

(Buckheart). The latter area so far as known ha.a no value as the coal 

is weathered and directly underlies the glacial drift. At present no 

mines are operating in this coal. It has 3 to 9 bedded impurities in 

its exposuees near Cuba and the separati~n of these would add greatly to 

the coast of producing the coal. If the impurities are not separated 

this coal would be greatly inferior to the #5 coal which underlies all of 

the area in which the #6 coal is present, but at a slightly greater depth. 

The roof of the #6 coal is 2-3' of rather soft black shale under a massive 

limestone cap rock. The shale would doubtless fall some in mining but the 

cap rock would make a good roof. All of the #6 coal is near enough the 

surface to be mined by surface or strip mining rmthods if there should be 

a demand for this. 

Springfield (#51 Coal 

This coal anderlies large parts of T.6N., m.3E.(Putman) and T.6N., 
-

R.4E., (Buckheart) and sections 1,12,14 and 20, T.5 N., R.4 E., (Liver-

pool). It is remarkably persistent and regular in thickness, ranging 

from 4 16" to 5'6" in the outcr~s and records observed. It is not usually 

marked by any bedded impurities (clay bands, etc.), but lenticular bands of 

pyrite usually thin, are not uncommon. The Springfield coal is near the 

surface along its . line of outcrop and for a distance of 2-3 miles from its 

outcrop is near enough to the surface to be mined by stripping. Local 

stripping has been carried on for pny years near the outcrops of the 

coal in ravines, but in most cases the coal mined in this manner was 

do near the surface that it was weathered or "crop" coal in part. The 

presence of a limestone cap rock roof made hand stripping difficult or 
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irrpossible. Since 1923 the United Electric Coal Company has been operating 

a strip mine southeast of Cuba in which 4 electric dlovels are now engaged 

in stripping off the overburden above the coal. These shovels are capable 

of stripping 50 feet or more of rock and unconsolidated deposits above a 

five foot bed of coal. This mine at present produces on the average of 75 

car loads of coal a day or an annual production of about 800,000 tons. 

Land which is underlain by this coal bed near enough the surface for strip­

ping is much greater than that already developed. A ma.p will be prepared 

to show the approximate distribution of such land. The #5 coal ia in some 

places cut by clay seams or horsebacks which make mining difficult and 

have caused some weathering of the coal on either side of the horsebacks. 

Much good ooal is lost which adheres firmly to the clay. The roof of the 

#5 coa! 1s a hard fissile shale or "slate" containing in some places large 

pyritio band calcareous concretions or niggerheads. Where these are numer­

ous they may weaken the roof and cause bad roof falls. Above 2.:,6"-3'6" 

shale is one band of massive limestone cap rock 6"-2' in thickness. This 

is not .&JgUU1. persistent in all parts of the area. It forms a good roof if 

the shale below is removed. The floor of this coal is fire clay. This 

~ coal is the most valuable mineral resource of the area, although it 

has been mined out under larie parts of the quadrangle, by former under­

ground mining. The coal which bas been stripped in recent years is largely 

coal which lay too near the surface to be mined underground. 

Coal #4 (Bryant coal) New name. 

A coal bed 15-20' below the Springfield #5 coal is usually onl~ a few 

inches thick but in a few places in the quadrangle incceases to a workable 

thioknijss 2'6"-4'. It is best developed in secs. 27 and 35, T.6N., R.3E. 

(Putman) and in the swt NW¾ sec. 20, T.5N.,T.I E.(Liverpool), where it is 
' 
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· only 2-5' belaw the #5 coal. It is more .irregular in thickness than the 

#5 coal has a black shale roof with niggerheads and not cap limestone. It 

is faulted more than the #5 coal apparently. The floor is shale or sandy 

shale (not fire clay). It has been mined in a few ravines by local drifts 

where the #5 coal above has also been mined. It will never corhitute an 

important resource because of its irregularity in thickness. At the local­

ity in sec. 20, Liverpool twp. it is reported to be a better burning coal 

than the #5 coal above. 

Colchester (#2) Coal. 

This coal is widely distributed in the quadrangle and is exposed at 

many places lt<>Uth and west of the line of outcrop of the #5 coal. It, like 

the #5 coal forms a continuous bed of remarkably uniform thickness. It is 

absent only where erosion has cut into the underlying Pottsville strata. 

It averages 2 16 11 in thickness and has been called by the miners the 30 inch 

coal throughout this region. The coal has no regularly bedded impurities 
. 

although it commonly contains·lenticualr masses of pyrite which parallel the 

bedding. It is rather a brighter coal than the #5 coal, and beoause of its 

reputation as a better burning coal has been widely exploited in spite of 

the presence of a thicker coal only a few miles away. The roof of the coal 

is a soft gray shale or soapstone normally, but in some places, notably 

south of Spoon River, the Vergennes sandstone has cut out the roof shale 

and over large areas rests directly on the coal or is separated from it by 

only a few feet of shale. The slabby character of the Vergennes is said to 

cause this to form a poor roof even poorer than the "soapstone". The common 

method of mining this ooal is by drifts along the sides of the ravines which 

ext.end baqk under the hill only about 200-400 '. These drifts may be spaced 

as closely as every 100' along the walls of ravines. (See photo). In the 

vicinity of Lewistown it ha.a been quite extensively mined by shafts 30-60' 

in depth, two or three of mich a.re still in operation. This ooa.l has also 
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been stripped from the ~alleys of ravines in which it is near the surface 

at many places. It is not known to lie near enough the upland at any point 

to be available for stripping on a larger scale. This coal is next to the 

#5 coal most important and by the development of improved mining methods for 

use on thinner coal beds large quantities may yet be mined, as the mines 

under the present system are not carried back any considerable distance 

before being abandoned. 

The coal beds between the Colchester (#2) and the Rock Island (#1) 

coals were mentioned at the beginning of the discussion of coal (see above) 

No beds in this interval are likely to be of any general importance, altho 

they m.y be locally mined. 

Rook Island (#1) Coal. 

This coal bed does not outcrop anuwhere in the area, but is reported, 

indrillings at several places, in the vicinity ef Cuba, under the Illinois 

River flood plain east and northeast of Sepo, and under the Spoon River 

flood plain near the Mound Chapel, west ofi Duncan Mills, and under the 

valley of Utter Creek near the west line of the quadrangle. It is reported 

in drillings to reach a thickness of 4-? 1 and to underlie a massive lime­

stone cap rock or a. sandstone, either of which would probably form a t.,OOd 

roof. This coal in/o ontrast with the #2 and #5 coals appears to be present 

only in narrow,b~eins 9f r~stricted area whi~oh can be outlined only~ the 
~ ~~ ~-&i-v2 ~ o...tA.& ~~ ~~ ~ 
cap roc ~~k is thin ~r absani, and thus the coal is no likely to have the 

value which the more regular beds above have. It has been tested by drill­

ing wather extensively in the past 10 years or so and is probablSt that some 

attempt will be made to develop it within a few years. 

No coals are known to occur be:Jow the #1 coal in this area. 
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Shale. 

Shale is abundantly distributed in the Havana quadrangle and at many 

sites it is favorably situated for working, although none has been used as 

yet. 

Three shale beds appear to offer the greatest possibilities for future 

development. These are the Canton Shale above the #5 coal, the Purington 

Shale below the Vergennes sandstone, and the roof shale of the #2 eoal. 

The Canton shale has been used for the ,ma.nufaoture of brick near Canton, 

and the Purington shale at East Galesburg at the Purington Paving Brick 

plant, and aa the shale in this area resembles closely that which has been 

used it should be available. The roof shale of the #2 coal is not known 

to have been used anywhere and it may be too sandy or too carbonaceous. A 

sample of the Canton shale from sec. 23, T1 6 ~, R.3 E. (Putnan) was collectJ 

for testing by the Ceramics Department. A diagram will be prepared show­

ing the location of sites which might he tested for shale. 

Fire Clays 

All of the coal beds except the Bryant #4 are underlain by fire cla~ 

These fire clays usually contain septarian calcareous concretions which may 

diminish thett possible value. Sazqples were collected of the fire clay 

below the Colchester (12) coal in sec. 2, T.4N., R.2W. (Pleasant) and from 

3 Pottsville fire clays for testing by the Ceramics Department. 

Sanda 

Very large deposits of sand are available in the Havana quadrangle, as 

no other deposits than sand are known .on the east side of the Illinois River 
. ~ 

valley. This sand is acmnulated~t mny places and the railroad lines on 

the east side of the river cut through nany of these dunes. It has not been 

studied aa yet to see what it would be most usef~l-for. It is probablf too 

well assorted and rounded for a molding sand, and it is doubtful whether it 

would be pure enough for glass sand. 
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Gravels 

The depositB of gravel available are lenticular masses of gravels 

usually interbedded with·sands or included in the glacial drift. These 
. 

are most abundant in the west central part of the quadrangle, expecially 

in the lower part of Stuart Creek valley. None are near railroad linee, 

and thus their use would hava to -lDe largely local. 

Limestone and Building Stone. 

The limestone beds are too thin and too impure to be considered 

possible sources oflimestone and there are no layers of rock massive 

enough and sufficiently resisten'it to weathering to have much value as 

building stone. The "quartzitic" sandstone of Pottsville age is the 

hardest and most resistant to weathering of the rocks of the area. 

water. 

The source of farm wells is normally the base of the Pleistocene 

deposits or lenticular masses of sand or gravel in ·the Pleistocene de­

posits or lenticular masses of sand or gravel in the Pleistocene depbeits. 

In only a few areas is it necessary to drill into pre-Pleistocene deposits 

Th6 city water of Cuba is deri~ed from the st. Peter sandstone at 1700 

feet. It is rather £.ihighly mineralized. The water supply~ewistown 

to~ ~m -~~e~~~~ j~an. fl~ 
J\ 

be obtained from the Niagarian limestone, but the water is highly mineral-

ized. 

Oil and Gas 

The logs of the oil teat drillings in the area are given above under 

subsurface geology. Stmuctures suitable for further testing if any will 

be described after the structure congour map is completed. 

No logs are at present available bf wells which have obtained 

appreciable quantities of natural gas. 
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SVSTEMATIC LIST OF FULTON ObUNTY PLEISTOCENE MOLLUSCA 

· Sta~nicola palustrif elo.dee (Sa ) 
--1, Stagnico,la oaperata (Say·) 
· Fosaaria parva (Lea) 

- '1- Fossaria parva tazewelliana (Wolf) 
Fosaaria modicella(Say) 
Fossaria obruasa deoampi (Streng ~ 
·p1anorbula orassilabris (Walker 
Gyraulus altissimus(F.C.Baker) 
Gyraulus urbanenais(F.C • .Baker) 
Gyraulus orista(Linn.) 
Phyeell~ integra.(Haldeman)G-- A? 

~ Pomatiopsis lapidaria.(Say)' 
- x Poihatiopsis soalaria F.C.Baker 

Valvata tricarie.ta(Say) 
Valvata tricarinata perconfuaa Walker 
Valvata tricarinata simplex Gould< 
Valvata lewisii precursor F.C.~~ker 
Sphaerium striatinum(Lam.) 5 r 
Sphaeriufll tenue (Fri.me) :-- }~ I 
Pisidium compresaumPrime) ~ rv v..sc "" 1 

Pisidium noveboracense(Prime) 
Pisidium abditum Hald. 
Pisidium concinnulum Sterki 
Piaidium walkeri Sterki · 
Pisidium soutellatum Sterki 
Pisidium tenuissimum Sterki 

'Piaidium medianum Sterki 
Piaidium rotundatum ~t sxki (Prime) 
Piaidium vesioulare txxsxki~ Sterki 
Piaidium.varia ilia brevius Sterki 

y 

All fresh water species 

~ ·-

t t 

. ) 

~~ -~ . . 

) 

y, ' 

. .-
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,, ~ °" V ~ ~ G u-- ' r ..-:; ,-.· J 
SYSTEMATIC LIST OF FULTON COUNTY PLEISTOCENE MOLLUSCA 

. Polygyra monodon (Rackett) __,_. 
Polygyra monodon peoriensis F.C.Baker 
Polygyra hirsuta(Say) 
Polygy.ra hirsuta yarmouthensis F.C.Baker - p 
Polygyra multilipeata wanlessi F.C.Bakey p ~' 
Polygyra clauea(Say) ~ 
Polygyra thyroides(Say) . 
Columella haeta(Hanna) __ 
_9olumella al ticola( Ingerao-·11) -
Gaatrocopta armifera(Say) 
Gaetrocopta contracta(Say4- Ce:..s-i-roc- pl ..Je;..pJ 

_Gastrocopta pentodon(SayJ 
Vertigo modeeta(Say) 
Vertigo loesaensis F-;C.Baker ~ ti ·h, 
Strobilope labyrinthioa(Say) 
s·trobilops virgo Pilebry 
V:!'t~~ia ~racilicoata Reimh. 
cn.!i:PeHA'r~ conoavatf'Say) 

.... 
· zonit9ides arborea(Say) -
&tria,t~a milium(Morse) 
~e'QGbyai. · a minuscula(Binney) .. 

1 :eoJ.ite. hammonis weeir,na=(Boam)(_~ 
Glyphyalinia indentata(Say) 
Euconulue fulvua(Drap.) 
Anguiapira alternata.(Say) 
Anguispira aolitaria(Say) 
~gr.iyoaiaaw.e eaiimekii1(1?1lalca_-,,) ":""'. -----­
Gonyodiscus maoclin~ocki(F.C.Baker) 
Gonyodisous macclintocki angulata F.C.Baker 
Gonyodiscus -0ir91lkR:L1i.er ant

1
honyi (Pilabry ) , _ 

Helicodiaoue para el s(Say) ----=- ~ Succinea oval is (Sa.yir"T ______ ,._.., ~ 

Sucoinea ovali8 pleistooenioa F.C.Baker -· 
Succinea groevenori ge lida F. C. Ba.ke r -­
Suocinea retusa fultonenais F.C.Balter --
Hendersonia oooulta(Say) ~ 
Henderaonia ooculta rubella(Green) 
Carychium exiguum(Say) 
Carychium exile cana~ense Clapp. 

I 

Land Shells 

t\ 

{ 7) 

l,,. ( [, 8, 

{ s y \ 



I . 
l DENT l Fl CAT I ON OF PLEI STOCENE FOSSILS . HAVANA QUADFANGLE 

. Dr .H. R. anl 

Aft~Q1&n; aoaa ~62. All land h ll and ch r cter1et1o of loe depo 1te 
Hen reoni ooe-ult ( l); Gonyodi ou . a.ngula.ta r . c.B keT , ( l ); 
Vertigo . ( l ) vv..oe.c:.\u,t0 c.1.u 

Y f outh: · 

2506 . ?'? l .l land 11 ell but th ... t two , whiob ar a.mpbibiou and 
. braa th .ir ( fr sh t r Pulrtona t ) • /oe':>s~i(\s\~ 

...--$1.AcC.'-"'-,e.(lt;_. >t,e.,t'u~ a..-\--- v..\'to1Ae"" -s ,.s. ., U ~ 
- Buoo1n a ovali pl istoceniof';. any -Ci,rcln .r1 

-- suocin& e;r0ave ori g 11d i3 ) - Sti•ob1lop 
- Polygyr onodon po 1 n 1 ,l ) .--Hender oni tany 
- Po~y,gyr mul tili n t wa.nl 1 (a) -Vertigo a · (4) 
--Gon ooie ~ n t..l ·ta Se er~l- verti~o d s ta <i)1 
-Zon:ltoid (l) Po a-tiop 1 acala.rid ( 3 
- Clrt yal:ini (l) Fost;e.r1 p rv taz~ l!i n 

_ C;c-A.~o~o 'f'\t\.. fQ..V..\oa.~ (!) 

T fQllow1 t o oi Qf typical :fres•h ater h lle 1m;et v 
be~n darri d to looat1on by for ign agenota . 
Pi idlu, abditu (4)~i idiu oonoi~rrulum (a ) 

2508.$0 Botll typ1oa.l lo l nd llus 

B. ~a i .. aoil 
Buooin . o 11 ple1 toe nio (4 ) 
Mend ra ni' oooult (6 ) 
Gonyodi ou ~h1~cki1 angulat (4 ) 

~C..\\\'1\U>c.l<1.. ........ ... ... -..- .... ---.-~-
----------.. 

Abo.. soil 
Suoo1ne ov 11 pleletooec1o (i ) 

H nd T onta ocou~t (l) 

Strob:Llope laoyrin,tld.ea. ( l) " ~ .. , 0 

Gljpbyalinia ind nt t (l l 

o ils , ll 1 nd sh lls~ 

Strobilope (l) 
¥ rtigo ~~~ (l) 

Polygyra b.1:routa. Y~-rJ'lOUvll n i (a ) 

aooi . a1 · Land ab ll r typio l lo s fossil . Fr ah ~ater for 
found 1n t plao a hr lo fii ht lat r oou , l t . 

tand 
Suo 1n o• li lei too n1o (a) 
Btrobi lop Virgo· ( l ) 

.I raGai. ~ Upp r . foe iliferou 
H nd T. o~i oooult (a ) 

In 

po 

,' ft, 

( , ny ) 

(l) 

er dbp-o .,. t d OD 
a nt1ng , 

P v<;"J • ~ C r~rvct t~ 
c. o. r 'J ~hi Li- W\ 'f. YI I@ (' 

3 
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2008.89 All fre sh water epeoiea, Tho deposit above oonta1ne typical 
Peorian !oaa1le, several of whioh are ~ot known from Early 
W1soone1n. Hence the lower depoa1t must be Sangamon~ 

Planorbul a oraeaile.br1e . Sta.gnicola. oape ra.ta 
Foaaaria parva tazewell1ana Sphaerium stT1atinum 

Peo;1an•: 

zoos.at All but la.at two apeo1ea typ ical l and fossils of Pe-oria.n, 
Last two speoiee amphibious and si~•J~x•••~•talaix t:illx 
frequently aasooiated wi th typical loeas . It oould not be 

. Early Wisconsin. , , 
SIJ\.c.c,"'~"-- Ti?.-'\u.~c..... t-1..(.\tCTv\.e"'''' L') • f o~sse "'', !, 

~ ':J;'!!tl~'-- V~:rt1go seultii, Several 
Suooinea groevenori gel1da Several Ve~t1go mod,sta (l) 
Polygyr~ rrultil1nea.ta. ftfi?UW1 fragments Ca.ryob1Um exil.~ oanadenam (3) 

Gonyodiseus &titimtlt-11 &fi:8 i:■ 11& ~)~a~""•·· ~J 1 Ponlltiope1s &Ol:\-4a.rie Many 
Ealioodiecus paralellua (l) Fos~ar1a parva t~iewelliana 
li.nt•Jeiiniaz1Gaemta~a Many 
Columell& alt1oola (3 ) Sta.g~1oola oaperat~ {a) 
Poli t a . ha.mlrlQnis .. e-l"e'off'1na(G9everal ) 
Cuv,.yoA1S,c c.A-'- ""'"-.._ .... \, ..... t,:.c..l<-, Cr) . 

2 0
~~x~~=:!:~r,§fflx~~~~~el~t~zx,0e~~,~'' ~ 

suocinea grosvenor1 g~lida Peny Polit~ ha~mon1a ~leotTi (?) 
~-..1..,i --.h.4.JIN:UP'~~ 1~, Zonitoidee arbore~ ' 
,..;;w,'"IJ~-;W~ pa~ P"9'Xro.M'/:J ( ) ( ,:a ) Polyeyr~ birauta yarmoutneneia 8 Vertigo -A:O~W.-f)-&rt~~ ~ · 
C1rcinar1a ooncava (6) Fo~atiope1~ ~aalar1~ (l) 
Halioodiaoua paralellua (2) Foaaar1a parva t~zewellian& Many 
PGeud.ohya.l1na minueoula (Binney) (5) '1eNt,1 ° """-C>.~"- 0, "'~~A.. 0 c.c. ....... \.~4..(l) 

A0 f&t a~ faun~ goea it ~ight be either Yarmouth or P~ori3n. Tbs 
key fooa1l , Gonyod1acus ~h1mek11 , 1s not preeent. ftll a~e found in 

Peorian loose . 
2030. 53 Typical Peorian l9ese foas1le . 

t.--

v Suacinea oval1s pleietooenioa (J~ny) H~~deraon1a occ~l" (~) t--

4tJitllMJl•~I 16wil..,_ Polygyra multil1neata ~a.nleaai (2) 

2027.&6. Typical Peorian loese foaeila. 
Sucoinea ovalie pleietocenioa Many Anguispira $lternata (a) 
Suooinea groav•nor~ gelid& Many Fossar1a. parva \azew~ll1ana Mapy 
Polygyra multilineat~ wenlesai I Carycb1um exilis oanadenae (J~ 
Polygyl'O. birauta. yarmoutbenai9 • Ve-rtigo ~loe.ssc.~~~t. 
C1ro1na.ria. concave. • Vertigo modesta. ! ,e? ;r 
Polita h&mmonis el~etrina • Columolla altioola \3) 
Gonyo~.iaous ah1mek11 (,1) Hende-reonio. ooculta.. lre..ny 

~-'."'\o.J.<.:i 

-' 
2027.66 Typioal loeoa foesile 
Sucoin.oa. ova.lie ple1atooenioa - Many 
Gonyodiaoua shime-k¼-1 (l) o ... ~.T 
c11•oinaria oonoava(-a) Polit& ba.mmonis electr1ta.(1) 
Hendereonia oooulta(G) Polygyr a monodon(2) 



3 
Peori ~continued, 

I 

' . - I 
'2003.31 Typioal lo s fo ail 

Suooine g:roav nor1 g lid& Ma-ny 
Fos,aa:t1a parva taz welliana Many 
Gonyo<U OU\ ~ i ( 1) 

" ~ 

C1ro1naria oonoava (l) 
Polygyra monodon(4) 
Poly yra mu.l:iilitiea.t anl ssi 

S v ral 

/ 

1031.ea. A typical Peor1an l.oeaa ot1on; w1 th the key fo ail, 
Gonyedieaue ebimeki1, commonly repr ent d,-

Suooin a oval1 pleietoo nio ~ny 
suoc1nea groavenori gelid • 
Gonyodlacue -s - ·1 ~tt t ' e-vQ..l 4 
Ciroinar1 oonoav (6) 
Pelygyr niultil1n a.t an.lee 1 (8) 
Poly~y~~- birsuta yar outhen 1a (lO) 
Polygyr m&nodon Many 
H nd reoni& occult any 
~yoc}..~f.c:...u-., ~c,...c..._\ ~""\o ot-.k. \ ~ e_u ..a-v-o.lL 

I 

181.4 .a1· All typ1p~ l lo ea fese1la. 
UPP r tr~ . 

Suoo.1• a c,vali ple'1 tee n1a (4) 
Suco.1•· a grosveno,ri gelid Many 
Gonyt·tU __ eu Bir1"m itiJ Many 
Vallon1 graoil109,_;t (3) 
P~l11.ria menodon Many 
V rtig·o desta (s); 
PoJ.ygtr mul t1line•t anle i 

veral 
Foe aria parva t ze · llian (6) · 
---9"'~--~----

_, ____________ ........... . 
,__...,._..,~~---------

Polit hammonie el otr1·~ (5) 
Vallon! graciliooat (l) 

Euoonulue fulvu (2) 
Oolumel .b.aat (l) 

-Oolumella altieola ny 1 · 
Vertigo g~ oe~~"'"-.,s 

Oaryohium exil c nad n i (3) 
Foeearl pa:rva t z- ll1ana Ya.ny 

Lo er strata 
s.o.pleiatooenie Many 
S.g.gelida any 
G •. aM,,6,~..,..1 (4) ~'---"'"--"..,,-
.................... -............ -:-,-
P. inonodon (a) 
V,mod. st (a) 
P~m. anl s i (5) 

F.p.taz lliana Many 
Po11t nammonia el otrin~ (l) 
H nd re-0n1a oce~lta BJ 
Colu ll altioola (l) 
v, rt1go geQld.H. (6) 

1

' 

I b""- f,!;;e. vq, ~ ,& 

Tb.er a.pp ar to .'H ne d1ff ronoe in th oha.Jta.ct r ef the· fo-sail • 
Taos lag ing in )h• upp•r tr.ata "'re for the _ tnG t p .rt small 
epef1 s hich miglt •ot ha,.-e been 1n th eample t~kttn., Th 
absence et Hendera, •. ,nia eoeulta 1a not worthy, 
Upper lo sa i. gray r· tha.n lower lo aa. 

2022.52 Typio l lo a fossil 

Sucein a. 3~oave -ort ~~l14$ (6) C1ro1nar1" cone, va. (l) 
Polygyr mu.ltllin. · ta wa.nle•a.i (6) Angu1 pi; alt rna.ta(7) 
Polygyra hir uta y-ar outh nai . (l) Zoni to1d a (l) 

FGs r1a parva tazewell1 a (4) Gonyod1 
Hel1ood1sou pa.ra.lell~~(l). 

any 
an_y. 
--

2507.78. Typiieal lo s fossil • 
Sueei~ a 6 al1 pl 1st o nie 
Sucoin greevenor1 g lida 
Gonyodiaou ~11 (3) . ~ 
Polygyra multil1n ata wanl· sai $ev1:ral_ 
Honderaon1a cnooulta any v rtigC> (a) ___ .....,...._ ... ,6 ~i.,·C' fA.~,$ 

Fo_aar1a parva t ze e llJ ·. 



{ 

- ,. 

/ 
I 
{ 

P9or~ -oontinu d 

aoai, •. 41. Typio l lo aa fau 

Suaoine oval1 pl istoc n1o 
saooin gro venor1 gelid& any 
Polygyra multilina~ta anl e1 
Gonyodiecu -~k11 (.fTs- 111,,vv-.......-
Polygyra aonodon ~ 
Pollt h mmonia el otr1n (l) 

\o~e..,._~, s 

ny Vertigo ,ould$1 (a ) 
Colume ll al tioola (l) 

ral Euoonulu fulvua (l) 
H nd raoni oooulta ~ny 
C1ro1n~r1 conoava. (l) 

Foaeari a p rva t ze llian any 
~'foJ..;1;,~u... ~ ,vv..~t; c.....\;_ ~\ o ck., L").,) 

Earlf iso_ons1n. 

2011. 48 Th tddle 
p r100t ben 
a.oou la.t d 
pulmen te.a ( 
repr ent E 

Valva. . 

---~~---------~-

l 1n t d layer probably repr ent 
th re iotl •a. flood pl 1n. Lat r ., th lo 

DOV t h pl 1n nd only land or fr · b wt 
hibiou) ar foQRd, Probably the two atrata 

ily and l t Early 1 con 1n. 

(7) 

a y 

Upp_ r gray lo 

------------·----------,-------------

----... --... ---------.. --. 
.. ---·-----··----F.p.taze 11 n r1 

P. cal r1 any 
-·~~~~~~.~~~~-~~~ 

P. b~y rmouth n i (l) 
P.11. eleotr111a ( } . 
s -retua (l)+(,1-\\~-
s .g .ge 11 (3 ) 
Ciro1naria. ooncava (.J) 
Polygy • monodon (a ) 
Gonyod.1sou oronkhi t 1 ntnony-!- ( l) 

lly at r b ll , 'the f land 
ab d into depoai t Gr d~o p 

Bro n stJ-t ~onJa.;n 1ftrg r f " -~~--
Btagnicola elodea ~n? 
F,p.taz e.11 na Uany 
---··---,-.--~-G. ltisaimu •.a.ny -----.---.--~ ... ~-.......... -... --.... 

·----·---~ 
----------· 

-•----•--ca 
-~---~-!--a.-



Early .1 oona1n-continu d . 

2019 . 33 Th f una r pr nt two ~tag e , th upper apparent l y a lo s 
faun Gf land eh lle , the low 1 freah wat rt una . Tni~ 

a undoubt· dly flood plain d :&}O&ii (1':rom th pr ser.i~e oI'" 
Po - iop 1a lapid r1a nd Stagn1oola op rt) upon 10 . 
tb lo a wa later d poe1t d . Thia 1 entir ly a td fun 

ter 'f una. Lo 
Val t l h• J 1 pr ourao,r (a) 

Poma.tlope1 ~ se~I~,,~ 
Gyraulu lti si u M ny 
Stagniocl · op rat ' ny 

ny 
~~JN~ g_Ltu._(~ 

Fo s,ri parv f ny 

2004 .48 

2033 . 04 

Val t 
V l'fa.t 

2 

t l n 

(l) 

,., ... 

( ) 

ia:lz ei "& . 

b ll for lo 

Land. ., ci 
.. ueoino _ gro v n ri - lid (5 ) 
P lygyra monodon (l) 
Polygyra hir ute (l) 

Anguiap:lr '-' l tern . (-l) 
H ruie»eoni oooult .. 
H licodieeu par l·~ ilue ( l) 
Stro~ilo l yr1nt c~ () 

flood pl ind posit ith 1 nd en 
• B. ia more typio lly fr~e· 
nu be r of qpeoirre na J.: rsee _ t . 

a .Upper gray ilt 

d 

V1 lat l 1a11 p?$OUT r any 

(4) 1,, 

,J 

Gyraulu altisaimua l ny~ 
F'09'1&-ri . obrus. a de · ,,. 1. ~'.lrqr 
Sta,sniool p l~stri~ ~lo ~p{2) 

f' 
I 

f 

The sp ~1 a1 r rva nt d r r ll livin 
occur 

1
iq L tte W1 aon 1 d posit . 

tod y Rno also 

~ I f • 

trioarltn i' ~11) 
tric ~inat •,1 l x(l) 

I 
j 

I . 

Pom tiopsi a.pidari (7) 
St gnicol c p tata( S) 



Early-Wisoona~n-oontipued. 

2033.87 ill land mollusks. Is not a swa~ deposit, though one 
apeoies of Piaidium 1a present. Probably flood plain 
a~pe3 it be~ide s tream. The fauna ap~ears to resemble 

( tne early part of Early Wi sconsin . 
Pisidium co·nc.innulum (3) 

( . 

Suooinea oval1e ple1etooen1oa (7) Variation toward ovali~ 
Suooinea grosvenor1 gel1da (lO) 
Polygyra lt!..llt1lineata wanlaaai (l) 
Ciroinaria conoava(l} 
Henderaon1a cooulta {3) 
He licodieoue pR-ra.le llua ( l) 
Gonyodiaoua oronkbi tei £~nthony1 {a) 
Glypbyal1n1a indentata(l) 
Colunmlla alticol~ (a) 
Carych1um o~ ile canadena1s {a) 
Polygyra rtonodon (5} ·. 
Polygyra b.1r'3tlta(3) Y~--~ 
i'oeee,ria. ·parva ta.zwwe ll1ana. Many 

Zool.82 T~rraee ailta . 
water speoiea . 

Lower t~rraoe . Mixture of land and fresh 
Not lieted on original eheete. 

Fre ail water 
Piaidium compreeaum (-4) 
P1sid1um novaboraoense(l) 
Pisidium oono1nnulum (.6) . 
Foesa.ria. parva. (7) -r-~­
Pomatiop$1a lapidaria {6) 
Phyae ll& integra (3) 

Land 
Suoc1nea groov~noriigelida (l) 
Polygyra njrout~(a) 
Helicod.iacus paralellua (J.) 
Euoonulua fulvua (l) 
Vertigo gouldii(~) 

-f~ 



7 .... " 

• 2034.9~ E ~1, ~nd Lat · 190ons i n, Tb two llo:rizo-na ar arrang d 
ari on. 1 n 1: . · l oo l · th! for co 

Ear~~~Lo~ 
Suoein ova.ll ----cs, \t ral') 
8uo.o1n ·a ro ven~r1 ge 11 (3 ) 
Polygyr mon-odon(l ) ~ 
Polygyr biraut .(2) · 
Polygyr multiline t nl ·asi(l } 
Polygyra olaue (l ) 
PQlJg yr,, thyrQ1:d a , (2 ) 
Angu i p1r olitari _ (4 ) 
Glypny lini ind nt t (3) 
Zon1to1d r o (1) 
H .li'J·Od j OU& p ral :u.u ( 8 ) 
PGl~t• ha on1 leatrin (2 ) 
Gonyc. ;., . OU, c:r-onkhi t 1 ·n tbo~y1 (l )• 
GastrQoopt~ . · r .!fer ( 1) 
Ga trc~cpta aontr ot Sev r l 
C;";lU ... ~-1 ltia la ( ) 
Vertigo rr,od ta (6 ) 
Ver 1 Q ~ouldil(4) 
· a.ry~hi ,.bu 1 U\l (2 ) 
GyrauiYs rvue urb n nai (l) 

1 Fo at1~ :parv ta.z well ian Many 
Po t1op·1A ~td. ria(a) 
Physe ll . i t i;~a. ( ) 
Pis1d1u ·o o1nnulwn ever l -

-... ---.... ~ ... ---.. -· 
_ ... ________ __ 

Lat 
.ovalia (2) 

........................... ----~---.... -------
P. h:lr ut (7 ) 
P. m;,wanl ai(l) 
P. cl usa(5 ) 
P. thyroides (a) 

, olitaria 
G. 1nd.entat (6) ..... .. -..... .-.. ... _, ... 

ny 

H.paralellua S v ra.l 
~ e eJ:ee,rine (a~ 
....... ... ~,... "" ~ ...... , ....... ~ 

G.armif ra. (a) 
G. oontr ota () 

,._. .............. ____ _.~ .... 
c. x1guum ·(l) 

F.p . ~az well1ana 
-------- --~_.. ..... 

P. 1ntegr (3) 

.any 

P. oono1nnulum . Sever l 
C1ro1n ria concava (4) _ l~n

6
~ 

H nd r onia. oooulta.{30 ~ . 
, Angui pir alt rnata(3 ) / 

a. trocopt • pentodon-(2} _ ~ 
Strobilope. virgo ( l). ·" 

Tb in th upper p rt of tb rav" t be very rly 
beeaue of the presence of Polygyr mult111n at~ ~nle ei 

t z w llia;na, hieh a.r tbu far a bsent fro ot,nei-
at i eoon 

and Foaf! Pi 
depoe1 t of t 

iaoo rain tirr. • 
1 oona1n. Othe is the fauDa 1 typ1c•l of Late 

I 
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CHAPTER .i.INERAL RESOURCES. 

The mineral resources of the Havana quadrangle, which have been 

developed, or may be of value at sone future time, are coal, sand and 

gravel , clay and shale , limestone , and natural gas. Several wells nave 

been drilled in search of petroleum, but none has yet_ been discovered. 

The water resources and the soil are of primary importance, for it is upon 

these resources that the pros~erity of the district princi~al 1 y depends . 

Coal . 

Tliij generalized section of the Pennsylvanian strata (fi .}b ) shows 

coal beds at 12 horizons in the H~vana quadrangle . Several of these are 

no value as they are too thin to be -~orked. Other beds may be thick enouJJ, 

to be uorked profitably in some parts of the area, but are to variable 

in thic 1 mess or toodismontinuous to be of any present value . The coal 

beds of greatest present or future value are the Rockisland (.o . 1), 

the Colchester (No . 2) , the Springfield (lfo. 5) and the Herrin (Mo. 6). 

Coal beds below the Rock Island (No. 1) coal. 

Several coal test borings in the northern half of the quadrangle 

penetrate strata 30 to 50 feet below the Rock Island coal . In soire of 

these one or two coal beds are reported. The greatest thickness .reported 

for any coal belo11 the Rock Island is 2 feet 2 i:1.ches, a short distance 

east of Cuba. The coal bed which possesses this thic_ness is probably 

about 20 or 25 feet below the horizon of the Rock Island coal~ but in 

this area it does not appear to sufficiently widespread to merit testing. 

Rock Isl· nd (ITo. 1) coal. 

This coal bed has been penetrated in drillings in several patrts of 

the quadrangle, and its thickne ~s is reported as ranging from 2 1/2 to 

7 feet. It ffl is not exposed at any place in the quadrangle unless 

a coal bed exposed on the -- est side of a ravine south of Otter Creek 

in the S\ • . 4 SE • 4 sec. 25 , T. 4 U. , _ • 2 E. (Pleasant) should be 
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the Rock Island coal. The section exposed at this locality is described 

on p. _ . Here the total coal exposed is 5 feet 3½ inches, but this is 

in six benches, with a total of 4 feet 9 inches of shale, clay and iron­

stone c.oncreti ons between these benches. The lowest bench is at least 

22 feet thick, and is being stri)ped for local consumption. According 

to the information available the Rock Island coal has been found in 

9 ont of 26 test borings o_r wells drilled to its horizon. It may be 

present but thin iB several other coal test borings, but cannot be re­

cognized, because of the absence of its characteristic limestone cap rock. 

It seer:.s to be present more continu·ously about l½ miles north of Guba 

in the southern part of the Canton quadrangle than in any area which has 

been drilled systematically in the Havana quadrangle. but it seems to be 

absent northea~t of Cuba. The records available show that it is fairly 

widespread in the southwest part of the· quadrangle south of Spoon River, 

but in th:: t area it may have more clay .._)artings than it has farther north. 
and 

This coal has been reported in sec. 4, T. 5 N., R. 4 E. sec. 12, T. 4 ~., 

R. 3 ..:.i . in the Illinois River flood plain ne . . r enough to tne surface to 

be stripped profitably if it is sufficiently extensive and thick and free 

from clay partings.#-/J#IM#t.###UIJ It _probably also underlies soLe parts of 

the flood plain of Otter Creek in secs. ~5, 26, 35, and 36, T. 4 N., R. 2 E~ 

(Pleasant) and sec. 30 ,_ T. 4 N., R. ~ E. ( Isabel) at such a depth that 

it might be stripped if it is otherwise suitable. 

The coal has a hard fissile shale roof in some places and a li me s tone 

roof in others in the northern half of the quadrangle, but it may have a 

shale or sandstone roof in its exposures south of Spoon River. As it has 

not been mined at any place in this area it is impossible to st,- te w.nether 

the roof would be I sl· itable for underground room ard pillar mining. 



- 3-

The principal obstacle in the development of thl####f#t Rock Island 

coal i-1 the Ha.vana quadrangle at present is the t/t#/11#1/.:/J.HIJ# extreme 

irregularity of this coal, both in thickness and distribution. It will 

probably not be mined extensively until other more continuous coal beds 

in the region become exhausted . 

Coal beds between the Rock Island (No. lQ and the Colchester 
(No. 2) coals. 

There are at least 5 coal horizons between the Rock Island and Col­

chester coals. One of these is in each of the sequences from the 2nd to 

the 6th, as described in Chapter II. The only coal beds of any econorxic 

importance are those in the second and third sequences, which have been 

described as the Duncan _fills coals. Locally each of these coals reaches 

a thickness of 2 to 2½ feet, and they are commonly separated by less than 

5 feet of clay and sandstone . A local drift wns opened in the upper coal 

bed along the bank of Tatar. Creek about 1 mile northwest of Duncan ~ills . 
several 

One or two coals.in this position.are reported in coal t~st borings in the 

vicinity of Cuba. The roof of the upper- coal bed is comLonly the Berna.dotte 

sandstone, one of the hardest members of the entire Pennsylvanian section, 

which should form a satisfactory roof if the coal should be found to be 

sufficiently thick to be profitably mined. It is not lil.{ely that either 

of these coals will be mined extensively as long as thicker coal beds are 

available. 

Cole hester ( lfo •. 2) coal . 

This coal bed underlies all of the Havana tuadrangle except t1ose parts 

from vhich it has been removed by post-Pennsylvanian erosion. Its thickness 

is quite uniformly 2½ feet , and it ranges from 2 feet to nearly 3 feet. It 

is commonly free from f#l/Hl#IJ clay partings·, al though pyrite occurs in it 

in small concretions which I## in some places iorm a ne 8rly continuous bed. 

Fig • .l:L shows the ar as underlain by this coal bed. Ii# ifff j# The roof 
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either 
thiR coal l~#jfl#IHJ.##H##I is a soft gray shale, the Francis Creek shale 

or a thin bedded fine grained sandstone, the Pleasantview sandstone. 

The shale roof is found in most of the north half of the quadrangle, 

and the sandstone roof in most of the ~Eea south of anlHffiH east-west 

line drawn through the southern part of Lewistown. 

This coal has been mned by shafts, 1#111 drifts along the outcrop, 

and by local stripping of the beds of ravines in which it outcrops. The 

shaft mining is principally in the vicinity of Lewistown, where this coal 

lies at a depth of 50 to 90 feet below the surface. Most of this coal is 

sold locally. Drift mines are situated innerly all of the ravines 

where the coal outcrops, but most of them were abandoned when the field 

work in this quadrangle w~s done. Commonly the coal is mined out to a 

distance of about 100 feet from the outcrop at the drift entrance, and 

the drift is abandoned and a new one opened a short distance up or 

down the ravine. Fig. ~shows a slope of a ravine along the outcrop 

of the Colchester coal ##fffi in which xix abandoned driftg entrances 

are visible. Although hundreds of drifts of this kind have been operated, 

comparatively little of the coal has been mined. The followi ng are 

notes on two of the mines in the Colchester coal, wilt repre sentirg 

both of the types of roof. 

(:Mine notes on mine at Levn stovm). 

Duvall Mine, ~nr . i NE. ~ sec. 22, T. 5 N., R. 3 E. (Lewistown) 
Coal: 32- 36 inches in mine, average 32 inches . Discontinuous band 

of small pyrite concretions 6 inches above base of coal, 1½ 
ipches bopy coal near 1 iddle of bed . Also a few scattered 
small pyrite concretions . 

Floor: Fire clay 2-3 feet, sandst·one below this. 
Roof: Shale (Francis Creek) 50 feet thick here, lirnestone above it . 

Lower 11 inches of this shale is a "draw slate", which causes 
some trouble with falls. Otherwise the shale forms a bood roof . 

Structure: Less than 2 feet difference i ·elev tion of coal in this 
mine. 
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Hendree ::iline, mv.¾- NE. - sec. 6, T. 3 N., R. 3 E. (Kerton). Abandoned 
in May, 1928. 

Coal: 28-34 inches in mine, aver··· ge 30 i 1.ches. Pyrite in 
scattered J artings, and concentrated at bottom of coal. 

Floor: Fi re clay(f,lc-~s,utlvi~w) 
Roof: Sandstone~roof in most of mine, but 1 - 2 feet of soft snale 

between coal and sandstone in some parts of mine. Sandstone 
has little tendency to cave, but shale falls away from sand­
stone where present. ~. ater enters through cracks in sand-
stone roof . ~ 

Structure: Coal bed is sli htly undulating, with difference of 
altitude of about 2 feet in different parts of rrrine . 

One analysis of the Colchester coal in the Havana quadrangle has 

been made. 

The Colches~er coal does not appear to be near enou€;h the surface 

over any large area to permit strip mining on a large scale, and its 

thickness is too small to permit underground mining by modern methods, 

unless a part of the underclay is rewoved along with the coal, but it 

is as thick as the important coal beds of some adjacent states and may. 

be mined on a larger scale when the Springfield (No. 5) coal is more 

nearly exhausted in this part of Illinois. 

Kerton Coal. 

The only coal bed between the Colchester- (No.~) and Springfield 

(No. 5) coals in the Havana ¼Uadrangle is the coal bed of the eighth 

sequence, 1hich is here c lled the Kt rton coal from exposures on 
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J 

Kerton Creek in the nontheastern IB,rt of the Beardstown quadrangle . 

This coal is much more limited in distribution in the Havana quadrangle 

than the Colchester coal. The distribution of this coal seems to be 

closely connected with the "channel" in the northern part of the quad­

rangle \!hich was cut before the Pleasantvie- sandstone w s de~osited. 

To the east and ·rnst of this channel the horizon of the Kerton coal is 

present, but the coal is not over 4 to 6 inches in thickness. In the 

channel rea its thickness beco1 es much greater, and a nut ilier of local 

drifts and strip mines have been opena.d in thes coal. This coal is known 
parts of 

to be of ~inable thickness only ini\secs. 27 and 35, T. 6 N., R. 3 E. 
· (Liverpool) 

(Putman) and secs. 19 and 20, T. 5 N., R. 4 E. In the liE. ¾ iv {. _-_ sec. 

27, T •. 6 n., R. 3 E. (Putman) this coal is 4 feet thick with a ! inch 

clay partin-~ 2½ feet below the top, and 37 feet "'Jelow -the Springfield 

coal. About Ii miles southeast in sec. 35· of the same township it 

is 2 feet thick and 12 feet below the Springfield coal. In the southwest 

quarter of sec. 35 the following section was measured in a sriall gully 

south of Big Creek where the :certon coal had been mined locally. 

Carbondale 
~ Shale, gray, soft 
l:, Coal, hard 
L Shale, black, coaly, with some DWI thin beds having 

coa)y fracture 
,, Coal, tough, without fracture 
tb Shale, gray and black 
tt Coal 

Thickness 
Feet In. 

8 
4 

10 
3 
2 
!D 

~ J.ilxture of noncmntinuous bands of coal, black shale and gray 
clay 3 2 

1 
6 

1 Pyrite, not continuous 
·6 Coal, hard 
~ Charcoal parting 
I.{ Coal, hard 
; Charcoal parting 
t Coal, hard 
r Fire clay 

1 
5 l 
4: 2 
6 
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The total thickness of coal in the above section is about 3½ feet, 

but it is so separated by clay IR rtings as to have little value. 

In a small area near the middle of the east line of the NE . ¾ sec . 

19, T. 5 N., R. 4 E. (Liverpool) and in the adjacen v part of sec. 

20 of the same town ship, #I# a coal which is believed .. to be .equivalent 

to the Kerton coal is 3½ feet in thickness and only about 3 feet below 

the Spri ~gfield (No. 5) coal . This coal is so variable in thickness 

and so restricted in distribution tlIBt it is unlikely that it will ever 

be mined except in local drift# or strip mines near its outcrop, as it 

has been mined up to the present time. 

Springfield (No. 5) coal. 

This coal bed is found only in the northern half of the quadrangle, 

but it has been much more extensively mined than any of the other coal 

beds. In the past it was mined in a number of large underground mines, 

as well as small drift and shaft mines and local stripping operations, 

but 11/I.#:/#J.IJ-#IJ-lf/J# since 1923 strip mining of this coal has been carried 

on more and more extensively , and at the present time it has nearly 

supplanted other methods of mining this coal . 
approximate 

Fig . ~ shows the(\ areaffii#Jfll#~w=flii-irt!P; ~·~ ~nderlai n by this coal bed 

together with the areas from which it has been mined DJ! large mining 

operations of hich mine maps are available. The 1#-/Jll#ll#:/J. locations 

of the entrances to local mines uhich have removed smaller quantities of 

coal are also indicated. 

In 61 outcrops where this coal was measured and I# 377 li#II records 
of coal test borings 
which penetrated this coal it ranges in thickness from 3 feet 6 inches 

to 6 feet. 52 of these thickness records are below 4 feet 6 inches, 

367 records show between 4 feet 6 inches and 5 feet 4 inches of coal 

and 19 records show 'bet··:een 5 feet 5 inches and 6 feet. A number of 

other drill eecords report coal less than~ feet #l#lfiill 6 inches 
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thick, but most of these records show that t~e drilling penetrated a 

clay seam or horseback, or that it was situated so near the outcrop of 

the coal that it had bL·en thinned by preglacial weathering or erosion, 

so these lesser thicknesses do not represent the true thickness of the 

coal . The same may be tnue of a nuriber of the records of coc, 1 less than 

4 feet ffif/s. 6 inches t:-nick wlJ_ich uere tabulated abo ... e. The aver·."ge thickness 

of the coal as determined from the 438 records is about 4 feet 9½ inches. 

The coal is fairly free from b -dded impurities , as it in# otner arts 

of western Illinois . In the vicinity of Cuba the lower 1i inches of this 

coal is mixed.with much pyrite, and this layer which is called "false bottom" 

usually adheres to the underlying clay , and is left in·the mine . Pyrite 

occurs in s~all concretions scat~ered through the coal , especially in its~ 

upper part . The most important Lpurities in the coal are the "horsebacks" 

or clay seams which are widely distributed through the coal . T1..nese are co1:1-

posed of clay similar to the underlyi ng 11 fire clay" which has been forced 

up into cracks in the coal. These "horsebac.ks'" comr.only occur in faults 
vary 

in the coal, whose displacements~ fror.2 a few inches to 1J feet. They 

are commonly branching and much coal adheres to them both between and 

outside of the branches , so they are a cause of much los,- of coal and 

trouble in mining . These are not uniformly distributed in the coal, 

and where they are present they seem to run in all directions. In some 

places there is much pyrite as uell as ciaj along these horsebacks, and 
are 

in others there IIIJ to be found flfl brownish masses of silici:ftied or calcified 

wood. Such :material also occurs as floor"boulders" in some mines, and 

causes some trouble • . Sec.,f;o~s of the. '--"~I ctre .rh(iw't\ in -f<jl-lr( Jl,'S 

The floor is clay which shows little tendency to heave. Large cal­

careous septarian concretions are conr on in this clay about 1 foot below the 

coal~ but these have little effect upon rining. 
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The roof is a ·hard fissile black shale averaL>ing 1 to 1J feet in 
about 1 foot tn-ck 

thickness overlain oy a softer black or black and gray shal~, locally called 

11 clod 11 by the miners. Both of these beds of shale are variable in thick­

ness. J.F.,rse pyritic a""lrl calcareous concretions are found in the blcck 

fissile shale imr,edi~tely above the coal. These concretions are not uniformly 

distributed in the slate, but are pre·ent in nearly all parts of the ~ad­

rangle underlai -1 by the SprL1gf i eld ( .Lro . 5) coal. The lo\,er part of the 

shale soretimes falls when the coal is re1..oved, and the larce concretions 

or 11 -1ic erheads" in the sh- le also eause some roof falls. .': ... en the lo·ver 

p· rt of the shale has fallen and the upper- softer shale exposed to the air 

the 17hole shale may fall axay frol'l the limestone caprock, which is 2-t to 4 

feet Above the coal. In :;eneral, ho1.rnv .:r, the :1: rd fi.ssi le s.L~ale forms a 

satisfec~ory roof for underground Mining . 

Notes on _.!i nes. 

7le large und.er.'.:;round nines i~1 the nprinf;field (no. 5) coal were all 

closed at the time field \-ork uas done in the Havana quadrangle, so notes 
_/ 

on th~se ines are tacen from the survey files and a ~ublished reJort. 

_/ Cad7, G. H. Co~l Resources of District IV1- Ill. 8t~te Geol. Survey, 
Coop. ~nin* neries, Bull. 26, pp. 87-104, 1921. 

Bi~ Creek C oa 1 C o;,.pafny ' s _ ii ne No • 2 at St • David ( later ovned by the 

Saline County Co,...· 1 Corpor·-,ti on). Abandoned ;.iarch, 1928. 

t;_Loee t½u11 ~~ Hori0ontal dri~t ne·_ r center of we t line, 
~ l • . S~. •z sec •. , T. 6 1q-., R. 4 ~. Coal m.1ned 1n secs. 7, 8, 9, 16, 17,· 
and 18, of this toTinship, - ostly in Canton quadran~le. 

8 4 
Thickness of coal: 4 feet 1$ inches to 5 feet# i ,ches, average 5 feet. 

IDJ.aracter of coal: Uniformfi_t/ throughout mine, no bedded part.J.Hgs , 
horsebacks common in some parts of mine and unco111-on in other _parts; 
small discontinuous bands of ·pyrite and strea.ks of f'lother of coal; 
coal blocky in fra.cture, finely laminatecl, facin&;s of calcite and some 
r--yJ)sum. 
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_/ 
Fig . ILi shm·s graphic ~ections of the coal in this :r1_ine. 

~ Cady, G. H. Op . cit. P . 93 . 

Floor: The floor is the usual licht blue -ray uifl(lerclay, about 21l · feet 
thick . It heaves sone ·hat after about 2 yeaBs. 
/tt;.# 

Roof: Blc,ck fissile- shale 2-1 feet , u~~der linestone cap rock average 
10 inches . Inrr:.ecU,..tely over coEl is 1 to 2 inch lay,~r of fine b~.ncL .. d · 
sc1 ndy shale and pyrite ( "dran slate 11 ) vvhi ch sor..etii: s falls , but usually 
stays up. 

Big Creek Coal ~Jon\.)rny'e. 1.::ine ::.ro . 4 at Dunfermline (abandoned ) 

Location: :~ntrance: Shaft, 88 feet to coal , in .LT.. •4 SE. ":l:SE . ~ sec . 
22 , T. 6 H.!) R. 4 E . Coal mined in secs. 14 , 15, 22 , 23, 26, and 27, sa.me 
to~··nship . 

Thic .. ness of coal: Ran~es fron. 5 fe~t 6 inches to 6 feet 4 inches, aver­
~:e 5 feet 8 inches. 

Character of coal: ::.To , ell developed benc} es :/i://I.,/r:/,-/Hl,?J, but coal s~ ... oots 
in lLyers because of dirt or charcoal bands. Thin dirt bands are about 8, 
14, and 26-30 inches below top of coal and a J:)yri te band ;,bout 2/3. of the 
,·ay do,rn , -r:hich is not continuous . HorBebe,c:rn are cor1 onl.,,- not over 2 inches 
thick, c or J10s ed of gray// clay• #.fJ.#.jfJ:/IJ/J,11lJ:IJ/'=l/r/Hl=rl#D-iklh' tk#!;,.~/i#:n·:, rr.f-f/f.lhft,,'/fl/I,;Jtl-#11 Tf, · 
1.11-#lf#t:/MI A thin black~,ack or clay band at the botto _ of the bed is about 
1 ~ #irid#./Ji?:#i/i##;i; -ht#J.i'r- ilti/l#;rf/:urffl##il#-/1:#j inc.lies thick, and tui te c Gtdlbmlyus • 
#rH/.11. It is cormnonly dark cal'bonaceous ,:hale , -r.ith a.i artinc just above the 
fire clay . Coal is cut just above this band , but mt/J/1. tends to s.l..loot with 
coal. Pyrite is !I' esent in coal as balls of clean ~yri te cor_:1.. only 2-~:f to 3 

· inches thick a.nd 3 to 14 inches in dianet'"'r , ,eighi1 ~ 20 to 30 _pouncis . -1.L1e 
large, t ones reie;h 2.s nru.ch as 200 pounds . It is esti .ated thc.t theJ.i.t pyrite 
separated is fibout 1/10 of 1~& of the coci,l mines . 

Floor: rire clay , about 2 feet thick . Sor~ rolls in floor, ~ri·ci ally 
at horsebacks, which interferefi y,,fth mining . The extra pay for rolls in the 
fire clay is ~2.80 if they are 2-6 inches hich. These occur about 20-30 
feet a:art in riine. 

Roof: Black fissile shale 12~ 14 inches under black soft shale, or ,!i 
11 clod" 2- 3 feet, under· limestone cap rock 8 to 10 inches thick . Roof con­
ditiors are not e~pecially.different from those in other mines south of 
Canton . The interval betveen the c~p rock and the coal seems to increase 
to the south arid the c~prock becomes a little thicker. It is harder to • 
distinguish the true dra,., slate from tle fissile shale fsJate , above. The 
lorer 3 incli.es o.r so of the sla.te , ;;rhich is somrnonly called drm. slate 
does not contain the ~ hi tish lire,. -1-one concretions found in· mines fart.Li.er 
north, nor are large lin~stone concretions COL~msed largelyof p7ritized 
shells present. The parting just below the top of the coal is better here 
than farther north, so the cor.l breaks a···ay bette.r fron the slc te. When 
the lo~er inch or so of the sla~e cor~s do,n conditi_ns are almost im­
mediately bad for the black shale ?.,nd clod hr:.ve very little coherence. Over 
r.--1.any of the entries the cap rock -is present . In places the cap rock is 
thin , especially "\7here ~t has a smooth lower surface, The lo\ler surfa'-'e 
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i 8 coL~: .. only rough, \"d th small knobs that stick dO\-;n into the clod ( see fib. _ ) 

Cripple cr:eek Coe~l Car ... , any 's mines ne· r Bryant . {Abandonedt, 1'1Z-'>) 

Location: ine no. 1, :;::;ntrance S:C. ~ S .. ,-. ~- S'l. ! sec . 24 , T. 6 .1.~., R . 3 
.::::;. (Putman) . Horizontal drift on coal.- Coal mined in parts of secs. 23, 
24, 25 and 26, sa:me tm 1nship . 

~ine no . 2, ~ntrance.SE. } I • ¾ ffi . ~ sec. 24, T. 6 N., R. 3 E. 
Eori zonte.l drift on coal. Coal mined in part o: sec . 24 . 

The tno mines and a third one, about one ijuarter mile north of :i.:Jo. 2 
all loaded_from same tip)le . 

Thickness of coal: 4 fe-et 6 inches to 5 f-eet 6 inches, averaoe I feet 
9 inches . 

C ... 1aracter of coal: The coal is sept r ..... ted into benches \y three soot 
or mother-coal bands, 8 , 22, and 3l'inches from the top of the bed respect­
ively. The upper 12 inches of the c·oal is bright with dull bands up to 
3/8 inch . The next 2 feet 6 inches is bright coal, with very little dull . 
The b2.nds of coal are practi Cc,lly all under 1/8 inch in thickness. The 
lower bench, 12 .to 18 inches thick, is com1osed of bri.ht and .ull laminae 
in about equal proportions, in bands 1/16 inch or less in thicknes~~ 
Pyrite is present i.n joint facings and lenticular . asses in the ffi#iiid ~art 
ot the coal 1 inch by 3 inches in dir•1ension. upper 
Horsebacks are present in the coal and cut through it at angles varying 

· tom vertical to about 45°. The naximum 1:/Ml#lffi#I width is about 2~ feet • 
.J.hey are of soft, medium gray clay and often finger out into the coal on 
both sides. They are usually accoipanied by a slight ·displacement of the 
coal ·with resuJt ing slips. · 

Structure of the coal: The coal is very hilly in this nune. One 
/hill" has a graq.e of 10%, risin · 18 feet in 180 feet. It r,as necessary 
to. use !wo mi~es to pull one car up this rade, nhich is probcbly the steep­
est in the mine. It is reported that the thickest coal is found in the 
"swamps" or low places (maxinrum 5 feet 6 inches), uhile the thinner coal 
tops the "hills". 

Floor: ledium to dark gray, hard, underclay, 6 to 8 feet thick, the 
~hole thickness not being penetrated in the mine. It contains·pyrite balls 
and _plant ir....pressi ans. The floor he ... ves only in abandoned roar. s . 

I 1..i4!4 .fl 
Roof: Black fissile shale, 6 inches to 2 feet, under u,ado~Asoft black 

-shale, which is under :/#J.,i}·'=l/4JIJ'il.# lim~tone cap rock. The liLestone #rt'##lhl 
l##Nl###ffiifJ.#' reaches E. maximum thi~ness of 12 inches, and is absent in some 
parts of the r.iine, where it is replaced by a light gray, non-gritty, _p]a stic 
shale (base of Canton shale), which is hard to hold. The louer surface of 
the line stone is studded with small protuberances ½-1 inche uhich project 
down into _:.he soft shale below . In one fall the Bl.tale over the lL. estone 
-,as found to be 50 feet thick{?). It contains concretions of dolomite or 
siderite 1 to~ inches in raxinrum diar-eter. The draw slate just above the coa\ 
j8 not present in all parts of the 1.ine, and is reported to reach a maximum 

ackness of 6 inc.es. 
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East Cuba Coal and .L.Iining Co. mine (Abandoned). 

Location. NE • .1. sec. 17, T. 6 N., R. 3 E. (Put :an). 
shaft 11:/HJN 76 feet to coal . 

• Entrance 

Thickness of coal: Ranges from I feet 8 inches to 5 feet 4 inches, 
average 5 feet. 

#~$####11#.###l#ffll# 
Section of the coal, room 1, ·off 2nd east off 1st south 

main# 
o~f~west 

l{ 

Coal 
Sulphur (Purite) 
Coal 
Sulphur 
Coal 
Sulp'mr 
Coal 
Fire clay 

Thicness 
Ft.. In. 
1 11. 

2 

t 1--
4 10½ 

Character of the coal: Except for the louer 1- to 2 inches of the 
coal, which is black jack, the coal is bright, black, and,hard. No 
ri_other-coal bands ere noticed. Nm erous horsebacks are present in the 
coal . 

Floor: Fire cla~.about 2 feet . 

· Roof: Black, fissile shale 2½ feet under clod (soft black shale) 
6 inches and limestone 2 feet(?). Large concretions are numerous 
in the black fissile shale. 

Irregularities: The underground workincs penetrated an old stream 
channel cut through the soal about 150 feet wide, and filled with sand 
and gravel. This is probably a buried preglacial valley alon which the 
coal was removed. 

Applegate and Lewis mine at Cuba (abandoned) 
Location: 1~. ¾ sec. 19, T. 6 N., R. 3 E. (Putman). 

Thickness of coal: 4 feet 4 inch ~s in 1 section given. 

~ection of coal, face no. 2 off 7th entry south. 

Coal## 
Black Jack 

.Floor: Fire clay 

Thiel.re ss 
F##t. In~#.#/J 

4 3 
1 

Roof: Bl~ck fissile shale about 2 feet, with a kind of soft wet 
sandstone above. This is probably a locality where Cuba sandstone cuts 
out cap limestone and Canton shale . 
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Big Creek Coal Co ~any's .line No. 3 at Cuba • . (Abandoned) 

ion: Entrance near center of east line, SE . ¾ NE. i sec. 20, T. 6 lr., 
R. E. (Putman). Shaft about 59 feet to 1##### top of coal. Coal lllined 
in parts of secs. S# 16, 17 , 20 and 21 , same township . 

Thickness of coal. 4 feet 8 inches to 5 feet 2 inches 

Character of coal: No notes on this mine . Pro9ably similar to other 
mines at Cuba. 

Flor: Fire clay. 

Roof: Black fissile shale u.nder soft shale under lir·estone cap rock. 

!rregularitiea: Coal is cut out extensively in the south half of sec . 
16 by preglacial channels. Fit;. shows Lhe d.1strl1m:tiun of-these 
channels in this mine, ~ indieat'er-e-n mine iia.ps. ' 

Star Coal Company's inc no . 3 at Cuba . (AbandonedW# March, 1921. 
(."'"° Y d il'\/VW,Yc.i Nc,'/it Nw.1/~ su. 1.."f,'T LN,, e: (P~'i'fl~~) ,Col'\,! 't'l,,'J\eJ ji, ptt~U T.ocatif,. .. . . ,.. ... , ,, _,, i . ::>r.-L 

e,.~s ec<, 1:. ~ ~ 'bi .. ,er ~ 4l O :t , ~ ~0 'W\ 1 - · • ....., _ · • 4 . ' • 4 
aag D. ~ • -s-ee -. u,. .• 0-N. .. ~-.. 3 -=..i••- ~ve ~e-s s-ll~w--J:.e.e-~1 en 
in ·NE. 4 NW. 4- sec . 2"0, same township (Jr-ooaoly tttrs-is--!!fj,-rre 1;-0 . -3 e&--the 

B:i,.g C.re-ek Co-al ,Ce. }-:and rn sec. ~g , sametownship- . 'file :f..i-r'S l-o-ea-t-±-o'fl-J. s 
p.robP.bly cer rect , as an abandoned !'ti'-ine i,..s--sJ.tuate,d-there. Entrance 
shaft l#J feet to coal. 

~6 
Thickness of coal . Averages 4 feet 8 inches . 

. . 
Section of the coal# measured in temporary north entry 

Coal 
Parting 
Coal 
SSoot" seam 
Coal 

Thickness 
Ft . In. 

1 9 

8 

1 8 

Character of the coal: At the section given the coal was uniform in 
appearance, hard and ratl1.er tough. A narrow vertical sulphur streak lay in 
th~ upper part of the bed. Horsebacks are not numerous . 

Floor: Fire clay . 

Roof: The roof consists of 2½ feet of black "slate", above which 
is the lirestone cap rock, 12 to 18 inches thick. Draw slate is re~orted 
to be absent in this mine, and nig~erheads not numerous . 

Strip Mines. 

Tiger Coal ~ining Cor·pany !""ine. (Abandoned) . 
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~ 
Location: SE . ¾ sec. 29, T. 6 n., R. 3 E. (Putman). 

Thickness of coal: 4 feet 8 inches to 4 feet 10 inches. 

Averae e thickness of overburden: 30 feet. 

Character of overburden: Loess and drift about 20 feet, gray shale, 
{Canton) limestone cap rock, soft and hard black shale , 10 feet or less . 
In part of the area worked in thi ~ stripping operation. The stre,t-a down 
to the fissile shale over the coal have been cut out b: preglacial erosion, 
and loess and drift extend down to Yl i thin about 3 feet of the ooal . 

Drai riage: Natural drainage, ,ls the coal is situated above the level 
of a ravine which flo-v,rs through the property. pie walls of loess and drift 
became heavily soaked with w~. ter during wet seasons and slumping took 
place extensively , causing serious inconvenience in the mining opei ations . 
ii# 

United Electric Coal Company's Mine No. 9 , near Cuba. 

Location: 
3 E. (Putnan) . 
township . 

Tipple is situated in NE . ¾ SW.¾ SW. 4 sec. 28, T. 6 N., R. 
Coal mined in parts of secs. 27 , 28 , 29, 33 and 34 of this 

Thickre ss of coal: Average 4 feet 10 inches. 

Sections of coal: See fig • ...lf2_. 

Thickness of overburden: Average 35-40· feet. 

Charact r of overburden : Loess and drift with some '\JR ter la.id sand 
and silt (Pleistocene); Shale (Canton), limestone cap rock (st. Davin) 
soft and hard black shale, with large concretions or ·nig ·erheads. The 
following measured sections are typical of the overburden in different ~arts 
of the mine. 

Section of overburden in abandoned north cut of strip mine in the SW.¾ 
NW. i sec. 28, T. 6 N., R. 3 E. 

Recent system 

Thic~ _ness 
Feet In . 

3 Soil l 
Plei stcc ene system 

Peorian 
~Loess, buff, noncalcareous 3 2 
Loess, gray, calcareous 3 3 

Sangamon 
Loess, pink and gray , H## 2 6 

Illinoian 
\ Gumbotil, brownish gray, very plastic t:hen wet 3 
t~Till, reddish broTin, oxidized 2 
~ Till , gray, calcareous 3 

Pennsylvanian system 
Carbondale series 

( Shale, gray, soft, vri th snall limestone concretions 
(Canton shele) ? 

~Clay or shale , dark blue @ray, gossiliferous l½ 
~ Limestone concretions, not continuous, fossiliferous 7 
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Pennsylvanian system (cont . ) 
Carbondale series (cont.) 

5 shale~ gray, soft, with concretions 

4 Clay, d~rk blue ~ray, principally composed of 
fossils · 

1 Limestone, gray, in 1 massive band (St . David 
Shale, upper part soft and black, lower part 

i black,11/I.IJ. fissile and hard 
\ Coal (Springfield) 

Thickness 
F##t . In. 

7 

l 

2 

6 

3 
9 

6 

The total overburden// here/I is 37 feet 7 I½ inches. It thickens somev;hat 
to the east of this cut, and the coal has not yet been ren-oved there . 

Section of overburden in mine face (~ugust, 1927) in SE.¾ NE . ¾ sec . · 
29, T. 6 N. , R. 3 E. {Putman) • 

Thickness 
Fti In. 

Recent system 
Soil 

Pleistocene system 
Peorian 

, loess , buff , noncalcareous 
q Lo _ss, gray, calcareous 

Sangamon// 
1J J·IHJ##I.#:/Jf#li,=IH#/Si 1 t, brovrni sh eray, with carbonized 

wood fragments 
Illinoian 

l 

4 
1 

2 

~ Gumbotil, brownish gray 2 

9 
6 

6 

~ Till, yellow brown, calcareous 3 8 
_ Till, bror nish gray, calcareous 2 
~ Sand and gravel , reddish brown, calcareous 1 11 

Illinoian or pre-Illinoian 
Silt and sand finely laminated, blue gray and buff, 

calcareous, base covered 5 10 
Pennsylvanian system 

Carbondale formation 
ri,,Covered, includes at least 2 feet of black fissile# 

shale 3 
l Coal , Springfield 

The total overburden here is 28 feet 2 inches . This cut is about ~ne 
quarter mile from the outcrop of the coal beneath the Pleistocene de­
posits, and the limestone cap rock is absent. tiJ.H 

Section of overburden in mine face (September 3, 1927), SI. ¾ m,. t 
sec. 27, T. 6 N. , R. 3 E. (Putman) . 

Recent system 
Soil 

Pleistocene system 
Peorian 

1'-( Loess, buff, noncalcareoqs 
l ~ Loess, gray, calcareous 

Thickness 
Feet In. 

1 

3 
2 

2 
8 
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Thickness 
Ft. In. 

Pleistocene sjtem (cont.) 
$angamon 

lL6ilt, fl#H# pinkish gray, with root canals (late 
. Sangamon soil) 

l,' Si 1 t, brownish gray. gumbo like, prob'"'.bly developed 
from loess 

Illinoian 
Gumbotil, Illinoian, brownish gray, pitted surface, 

t b weathers to gumbo like surface, small pebbles of 

10 

1 7 

chert and quartz 5 8 
C\ Till, grayish, iron stained, slightly ca.lcareous 2 10 

Pennsylvanian system 
Carbondale series 

Sjiale, light IUH#J blue gray, weathered near surface, 
-0 containing scattered small concretions (Canton 

shale) 3 5 
1 Shale, dark gray, with discontinuous band of 

concretions 10 inches from top, slightly 
fossiliferous in lower portion l 10 

b Shale, light gray, soft., with small calcareous 
concretions 3 11 

~ Clay or shale, dark gray, principally aomposed of 
fossil shells 1 

Limestone, gray, rn:-ssive, in mne bed (St. David) 10 
~ Shale, dark gray, mottled with light gray spots, 

fissile, fairly soft . 1 7 
1,, Covered, princi~·ally black fissile hard shale 1 

\ co~1, Springfield 

The total overburden here is 30 feet 4 inches. In nearly half the area 
which uas being stripped late in 1927 and early·in 1928 the St. David 
-imestone cap rock was absent, bemmg cut out by preglacial erosion. 

Equipment: 4 electric stripping shovels, 2 6 yard shovels, with 
90 foot boom, 1 8 yard shovel u ith 80 foot boom and • After the overburden has been stri~ped the coall surface is swept, the 
coal is shot, and is loaded by a 14 yard electric shovel. The coal is 
hauled to the tipple in 6 ton c~rs, 12 cars to a trip. At the tiJple the 
coal is cleaned at 4 picking tables, with 4 men each. The plant is designed 
for 4000 ton capacity. 

Special features of m1n1ng: ~Th.en h9rsebacks are encountered the coal 
is loaded to them, then the horseback zone is stri)ped and piled on the 
spoil banks. The limestone cap rock occurs in one bed 10 #1#1## to 18- inches 
thick, which is stripped in large masses reaching a diameter of 12 to 15 
feet, which are dumped.on the ppoil banks. Most of the coal which has been 
mined up# to the spring of 1929 i a dm p ?.. rts of the area r1here the overburden 
i~ le,ss _~ha~IJ ~o,f7~t. A large block of coal in the central )art of sec. 28 
flr:/1'3.J.,, ~#iHl±ifJ.t1ll.#l#J#ih1 I ·where the overburden is 40 to 50 feet thick ha s not 
yet been mined. (Fig. ~ shows a typical vie·. in this strip mine. 
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LL ~ STO-_;r:E 
r"'embers 

There are 12 limestone l##Hl#ffi# in the Pennsylv~nian succession ex-

posed in the Hava na quadrangle. The hi e;hest# of these, the Brereton lime­

stone, is #:ffi the f basal lcyer of the .....::cLeansborm, 9 are in the Carbondale 

, and 2 in the Pottsville . · The greatest thickness B::-ttained by any of these 
the 

lime,.;tones is 6 feet, #, thickness lk#IH/i lt:'if of the Ray limestone ·(Pottsville) 
. -;-:, 1 alone:; the south bank of Seahorne Branch in pa.rt of the S..1:!;. 4 sec . 5, T. 3 lif., 

R. 3 E. (Kerton). The avera 0 e thiclce sses of r ost of the limestones is 

less than one foot, so it is unlikely that any ofi# therr. will be of economic 
6X ce pi t-o 'r I o c..~ l 4. 5 e.. c · 

i111.portanbel\ in competiti-on
0
with the thicker and purer ...Iississi_ppian limestones 

of other parts of western Illi~. ) (CA(~ ,Jc) 
~M JJ .., . ' ~ 

The percentage of Ga0% in typic~l specimens of each of the 12.limestoneE 
I 

is 6 i v_en here: ( The member numbers are .from the genera.l ennsyl vanian 

section, p . __ ) 

llember l\fo • 
10<1 

95 
91 
88 
77 
72 
70 
66 
64 
62 
54 
49 

Local name 
Brereton (Cap of No . 6 coal) 

St. David 

Ray 

t (,{ J ,;, 
of e=a:e-~. 

'fl, ~1/ 
86.00 
,1,02.. 
87.13 
12. 7lj 
81.35 
86.58 
73.63 
81.28 
BS.OB 
90.62 
88.l 

The ii purities in the limestones are :principally clay , minute grains of 

quartz~ or clay particles fflffil cerented into small concretionb by silica 

or iron oxides, and in so~e of the li _estones pyrite, usually as the casts 

of fossil shells. ~ost of the limestones contain enough iron to weather to 

a brown color.i##l##i###IH#.# 
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In the strip mining of the Springfield (Mo. E) coal near Cuba the 

St . David limestone (:No. 88), the cap rock of the coal is comronly removed 

in large blocks and piled on the spoil banks (fig . __ ). Although this 

limestone~ avere.ges only about 1 foot in t~1ickness it could probE.bly be 

separated at the stripping of the coal if there TTere any local demand for 

li1~~estone, .- s for a -ricultural limestone. Its recovery from the spoil b,inks 

tljl.emselves would be difficult, because of the uneven topography of the 

stripped areas. · 

SAND AN GRAV1i:L 

The supply of these materials in the Havana quadrangle.comes entirely 

fro11 the Pleistocene de~JOsits. Gravel is not plentiful, and no large 
may be expected 

production ~rem this quadrangle, but sand is very abundant in the bioad 
I\ 

terrace east of the Illinois River near havana . 

Some gravel has been dredged from the channel of the Illinois River 

near Havana for use in constructing a concrete wall around Beardstown, 

protecting it from floods. Gravel also occurs in the Illinoian and 

Yarmouth deposits in parts of the quadrangle.f The Yarmouth gravels are 

prinqipally exJosed along Big Creek and Slug Run i_n secs. 22, 25, 26 and 35, 

T. 6 N., R. 3 E . (Putman) and sec. 30, T. 6 N., R. 4 E. (Buckheart) and 

along Big Sister Creek in sec#. 8, T. 5 N., R. 4 E. (Liverpool). (Bee fi~. 

~-0). This ravlm ranges from 4 to 15 feet in thickness. It vvas exp·o,..J ed 

to weathering for a long time after its deposition before it was buried by 

Illinoian glacial drift and it is therefore oxidized to a bro~n co~or, 

some of the pebbles are largely decomposed, andit has been locally cemented 

into a conglomerate. All of these qualities would ijetract from its 

value as a gravel resource, and in addition it is not favorably exposed for 

development, as it is comn·only overlain.by an overburden of 20-35 feet of 

loess and drift. 
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The Illinoian gravels were deposited either· in front of the advancing 

ice sheet, vrhich later buried t11em, under the ice in sube;lacial channels, 

during a temporary recession of the ice from the area, or as outvr sh de _J osi ts 

in front of the receding ice sheet. The conditions of their deposition were , 
11 

in general, not suited for a good assortment of ·the ffaements according to 

size, and changes in the rate of melting of the ice and the consequent 

change in the velocity of flow of the glacial waters, caused fJZequent 

v;..,riations(in the size of the materials deposited, from c·oarse gravels or 

boulder deposits to sands. Sands and ·ravels de~osited under theue con­

ditions are especially abundant in the ,,est central part of the quRdr~ngle 

alone Stuart Creek and its tributaries in secs. 13 and 14, ¾• 6 N., ~ • 2 E. 

(Bernadotte), long a tribut~ry of Big Creek in sec. 7 , T. 5 N., R. 3 E. 

(Lewistovn), and along the north branch of Otter Creek in sec. 24, T. 

4 N. , R. 2 E. (Pleasant} . The greatest thickness of gravel of Illinoian 

e,ge is exp r• sed in the high cut bank on the sough side of a tributary of 

Stuart Creek in the l\JE. ¾ l'f."'l. ¾ sec. 13, T. 6 N., R. Z E. (Bernadotte) 
\__ 

shov n in fig . t'6 . The total amount of" gravel in this cu!_ is 242- feet. 
- L-Se e d e.s~ yj-\? ed ~ e c "t 'o .., f, Li.. 12 ~2 •"i. C ~ --
The overourden consists of 8-10 feet of 16ess, 14~- feet of till 

and 6½ feet of sand. The gravel i t5elf occurs in :3 layer-s-,-separ,E ted 

by about 7 feet o~ll an~. The layers of gravel and sand 

in this cut seem to be somey1hat lenticular and the proportions given here 

might change a short distance back fron- the outcrop. The gravel and the 

sand are here fairly well assorted , and h ve not been much we thered . 

This locality is , however, H##f/JIJ# about 4 miJes from the nearest raflroad, 
be 

so· it# could I# probably developed only for local use. 
J:<.t1s e r-+ 3Vq 

The s_oil and surficial deposits in the terrace east of the Illinois 

River near Havana are nearly all sandy, but the level terrace areas a·IP~rr 

#H#I### are underlamn by a more impure sandy loam than the hills , which 

rre principally well assorted dune sand 
• The principal dune area.s are 
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Secondary concentrations of gravel are found in the f am --M bars in 

streams flowing #l#ffif past exposures of Pleistocene gravels, and gravels 

may &lso be concentrated by streams out of the glacial drift (see fig, 

(eh. I, p. 10)). Small supplies of IJ,ffllJN.· rather well washed gravel for 

local use in road construction or repair might be obtained fro~ such 

concentrations in the smaller streams in r...e,ny parts of the quadrangle. 
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- - r 
showntfJ.# on the geologic# map (Plate~) . The thickness d>:f§ sand here is not 

known, but the Hav[ na city wells penetrate about 75 feet of sand and 

gravel. Several of the dune areas are situated near railroad lines and 

sand pits pomld bee sily opened in these. Ln the }ITT. t sec. 7, T. 21 N., 

R. 8 \. (Havana) there is a dune area near the Illinois Central and Chic '"' go 

and Illinois Midland (shown on map a~ Chicaco, Peoriaffi and St. Louis) 

railroads~ A dune ridge continues south through sections 7, 18, and 19 

of the same township just west of the Chicago and Illino1 s ;Jiclland R • .L,. 

dune area in the 11E. J 1T.E• °½ sec. 33, 1I1. 22 N., R. 8 °\,'" . This area 

adjoins the nost extensive dune tract in the qu'- drangle. State High~. ay 

43, east of Havana crosses a sand dune belt nearly 2 miles. in width in 

secs. _ and 5, T. 21 N., R. 8 u. t¥J. Some of the sand dune areas might 

aalso be accessible to the proposed Illinois River deep waterway 

(Probable tlscs to .rhi ch the sa-nd n~.y be put) 

~ ~ ... , -,__._~~ 
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CLAY AlID SHALL 

Clay and shale are ~bundant in the Pennsylvanian strat~ exposed in 

the Havana quaarangle. Excluding the carbonaceous,l~i calcareous and 
\AY\::lPy 

sandy shales there are 10 shale members and 12 f-i--i"-eclay horizons in the 

gernral SllC0ession of Pennsylvanian strata. (P. _). Six shales and 
,UV\J-ey­

clays are in the Carbondale ·~eri es and 4 shales and 8 f1re clays 

in the Pottsville. 
l,\ 

The ~e clays are much thinner than the shales and unless they are 

sufficiently refractory for H#H##II the manufacture of fire brick and other 

refr ctory naterials their use would be less sctisfactory than that of the 
. V\ .o...y--,.... 

shale. The fTr-e clays also contain large calcareous septarian concretions 

scattered thF.ough then and some pyrite and gypsum, which would be undesir­

able li1mpuri ti es. 

The phales which are thickest and comld be most easily #t11lil.tffJ. dug 

are the Canton shale (members 90-92) about 28-30 feet thick, with a thin 

limestone concretion band aoout 8 feet from its base, the Purington shale 

(member 74) about ~0-50 feet thick and t11e Francis Creek shale (member 

59), which varies from 18-20 feet in the east central part of the quadrane;le 

to 45-50 feet in the \Jest central part. 

Four sar.:,.ples of clay and 1 of shale ;-;ere collected and burning tests 

were made upon the~ by the Depart~1ent of Cerami cs of the Uni vers1 ty of 

Illinois. The results of these tests, to6ether \ith field notes describing 

the exposures from which the samples ~ere taken are ; iven here: 

Sec. 30~ T. 4 N., R. 3 E. (Isabel) 

Two samples, nos. 118 and 119, were collected in the ravine exposure 
the bridge over 

just we . ., t of State Highvray 31 south of ~Otter Creek. The section exposed 

here is as fol :.ows: (fig. /Yb) 



Illustrations (2) 

19 Exposure of Pottsville Strata along Tater Creek shoving 
the Bernadotte sandstone and two underlying coal beds 

20 Sketch of cut bank shown in figure 19 

21 ~xposure of Pout~ville straia in artificial channel cut 
showing strata from belo7 the Colchester ( fu. 2) coal 
to the Bernadotte sandstone. 

-22 Bernadotte sandstone exposed in ti.Le northeast bank of Otter 
Creek. 

e,&1,~ Exposure of Pottsville strata in- the b~d of a ravine snovnng 
strata of the ( 5th sequence, or Seanorne) for.ma ti on 

.e,r.t(, Pottsville exposure si10wing_ the lo rer 1:iart of the Pottsville 
knobby lime·-·tone ( Sea:r10rne) _projecting down 

-£fr-. 

.2..&.\ ~-
2?. 

28 . 

29. 

30. 

31.. 

irregularli into the plastic underclay belo . 

Exposure of the uneven knobby surface of the Seahorne 
(Pottsville :nobby) li r;1estone and overlying strata • 

North-south section across t ... 1e Havana quadrangle illustrating 
variations in the 5th and 6th sequences of Pennsylv~nian 
strata. 

Exposure of Pottsville strata /#/IH##rfi from the Colchester (No. 
2) coal to the coal of the for~ation 

.EX.._)Osure of Pennsylvanian strc.,ta fro~ . the Pleasantview 
sandstone to the Seahorne lPottsvi lle knobby) lu i.::stone 

Exr)Osure of Pennsy1 vanian strata showing t11e Pleasantview 
sandstone resting on the Colche . ., ter ( ~.,.o. 2) cpal, 
and t .. e sandstone and _underclay of t13:e 1\Li for.l .. at1on. 

Sxposure of Carbondale strata she.Ti 11g the Gray fossi lif1..,rous 
. limertone, Francis Creek s_ale anu Cokhe~ter (~o. 2) 

coal. 

~x)osure of Carbondale str· ta /#/#,/I.Ii on the east side of Buck­
neart Jreek shouing the P:e asantvie sandstone, Pur­
in··ton shale and the li .. estone bands of the 
formation 

EJr1osure of }--rbondale strata shmvi1i~ massive d·.rk gray 
li1 1estone and black hard fissile s11ale overlying 
t:1e Francis Creek sh':'.le . 

Large flattened oval lack calcareous concretions from 
the black fissile s11ale above t ... 1e ~rancis Jreek 
s:1ale. 

j,. Carbondale ex ~)O sure in a cut 1'.>an}'" of Stuart Creek·s110 inE; 
the li1 e.tone bands and dark shaJ.es of the 
for 1ati on 

Page 



Illustrations 3 

jgure 

(
-z.G, ·r::A..st-, est cross ::--ection of the Havana quadrangle s--:a.o~rin 

variat .. ons in t~ie li ,_e..., t. nt bands and , ... ark shales of 
the 7th seouence of Pennsylvanian strata . 

7 ft _ ~x:-iosure of 8arbonr1 ale strata s_ o-:7i 1~ t~1e 1-ray fossil-
iferous li ·· e tone about 20 feet ~-. 1-)0ve t: e Col­
chester (:o. 2) coal -nd ass0c1ated beds. 

3i. Co 1 e-in-cone structure fror the up~rr surface of the eray 

41. 

42. 

43. 

44. 

sep~~rian li~estone. 

0 eptarian J ir~es~·Jone 0oncreti ori :f'ror:" the 2;ray septarian 
li1estonee 

Gnrbondr.le e:r)osure s ... o.1in, · d rJ:.: _;r. y, brO\,·n :.e thering 
J.i estone band a,,,d associated calcar-eous ,_H.-,les 
locally ~rped into a s1mrJ fold. 

J!x:1osure of Carboncl:-.,le str~.t :.. tJ- :.J·str/1~-' in a r· .vine north 
of the Oak Grove School, shoving the fossiliferous 
li 1 1estones and s,_ales above t~ie __ ranci s Creek s 1.r- le . 

:sxn r sure of ti-ie ?uri :1cton s1.aJ.e .. 

Generali 7.ed cross section s1 owin~· relati o s of Spri::i.g­
-f'ieJ d CTo. 5) coal, Plensan.L•.vie~; sandstone~ and 
Jolchester .. (roe 2) coal bet7leen ..!ub and St. 
David.• 

Ea.Pt-west and nort.--sduth cross sections sho-r.ing vari-
a ti 0 11s in the C-olchester coal, Fra.nci s Creel.. shale , 
li ri.e Ft one bands, Fur i net on sha.l e~~I)1e c..sart view 
sandstone o #-//I.I# 

Zx1 o sure of .i..,he 11 easantvi e 7 P.-.ndftone shoui nc c: cH'P cter i sti c 
alternation of thin she~ly l•eds ·and lenticu:1· .. r ·.asBj.ve 
bec.s . 

LI_E • ~i ... ple r.:nr~-::ecl GLrfr,c O. '.l detr c"1Pd f're..ei· er1t nf tl1e J.
1

, E.'c sar tvi e -~ 
l::q.ncL~ to1-:e. 

Pae 

t( . L,rge caJc~reo1s concretio~s in the upper ~art of the :iecs~~tvi~,­
sandstone . 

47. sho•rins t}·e (istribvtio11 of tJlands and_va.lleJs .or lo·vlen .. :;~ 
er" a e d b ~f ore tl·· e de o s i ti' o - of the :;_ 1 ea ... ant vi .... ,, r a· d stone • 

. 
48 . E:r ... o sure s' .o·:1 i 1 the unc 0 1 ,for able co 11t::- ct of the l easantvi ew 

sand': t one 2 rd t .t e r n~, n c i s Cr e e k s 1-- ,.,_ l e -- t t l e .1 e s t e r n ~ R re; i n 
of a cha,r~e 1 eroded before the de_H si ti on of t e sanustone. 

'19. ...!.i ... ~p sure srn·:·i--G t'.te P1e'"'..:-antvie, sandsto..,,e resti \ .., .urco-:·orrL-

f O. 

a l1J.y or the gr, y eptr- ri cm lL· e f:' to· e ~ ·.)OYe tLe :·ranci s 
· ..:! re e, _ sh~ l e • 

~:x:.)o,:ure d10win the JJ.eas8ntvie1 sa 1dFto~e rest in~ 
tl1e Jolc .... t r coa .. · .. it :- · 2 .... • · · , ..., o.r• sand .. ton 
obJ.1quely doijmward into,/ tie coal . 

. i :~: e ct"' y on 

rojectin · c..., 
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IllustrLtions? 

q1eve analyses of sandy loar froT'l level . art of later ',,is­
consin terr ,ce, sand from top of sand dune and sandy 
loam fro m the bottom of a poorly drained de. ression 
enclosed by sand dunes 

100. Shapply entrenched gully along the bluff of the Illinois River. 

101 . ~ast slope of the Horth Branch of Otter Creek showing tne 
development of new systeMs of gullies on deforesten 
sloJes ~djacent to streaMs. 

102. Si eve analyses of sa.r4Ples from an augur boring in a poorly 

103. 

drained depression between sand dunes, showing the 
concentration of silt in the upp ·r 3 feet of the ho l e. 

10~. A blow out or wind-excavated depression in a sand dune 

10~. 

5 
106. 

, () 
10',t.. 

108. 

district showi. 'E the arrange:t:1ent of vee.;eta t 1 on in 
concentric beltw# around the center of the depression 
where V!R,ter is held by t h e formation of a "he. rd pnn" 

zone. 

northeast slope of a ravi ne shovin~ the effects of recent 
sl um9 i ng. 

A loTT portion of Lie flood )lain of Spoon River showing 
two sets of desicc8tion cracks. 

5 '1> 0 0 }- , ; \/ .Q °r \ V\ 4 } (IC) I •) J . . ' 
Tlle ed~e of the bluff of IL ino1-s River shoi.-Jinc the scarp 

or notch cu t by ,vaves and the drift wood accumul ated 
at the flood r ar~in of the flood of 192?-28. 

Edr;e of the Ia te ·.11 sconsi n sandy terrace sno i ng 6rea t r-asses 
of drift ood accumulated al ng the margin of the flooded 
area during H,,2?-2s·. 

Page 

109. Vie · of t- .. e i nterior of the excavc1.t1 on of the Di c :-son _ "ound Bu lders 
Tombs 1 one h e lf rrii le north of Sep o. 

lJO. 

lil; 

112 . 

) 13. 

·. 

The Ogden 1:ound, in the_ village of Sepo (li1 i gure to be obta1 n~d 
from Survey photograJh collection) 

An Indian mound in the soutnern 11a.r-t of Chautauqua Park shm in0 

the mode of exploration used in these Lounds. 

Grap:idc representation of ecJ.ie.nical anal· ,-ses o~ sai ples from 
mound 16, Havana group. 

Sieve analyses of s 1 p1es -1.·rom an .au -- ur bori ng on t11e lo .er tif!rrace 
near Jfoundl 16, Havana Group. 

11 • Sec ti on of a trench pit in :ound 13, shoni-ng sand w....._1c j_1 was 
#######lfl#rF .. laced in a pit previously excavated in tne u; er 
part of the 11ou nd. 
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Illustrations 8 

""fr p of T. 6 :H., R. 3 E. in the 11.avana ..... uaaltangle s o, 1ng 
the area froJTJ ii-rhich the .'3print,field (:To. 5) coal· 
has been re~oved by strip mining. 

A drainage ditches and levees about three niles weLt of 
Havana. 

Piles of strip mine debris in sec. 27, T. 6 ::: . , R. 3 E. 

Contours draw• on the base of the Pennsylvanian system in the 
Havana quadrangle 

Map of North America s1 m~d ng the extent of glaciat ... on anci the 
posi ti o·. s of the La brad.or, Keewatin and Cordi 1.1 t.. ran 
centers (from ·cha111berlin and Sali>sbury) 

. 
18.p of Illinois showine; the area #4/####tl·I- "f/J=tf=r.' lrt#fffiI.#-lt# covered 

by the Illinoian glacial i _vas1on in relation to tne .rtavana 
quadrangle. 

_fap of t:i:1e Havana quadrangle showin · the apparent effect of 
t1ie Illinoian glacia1 i _vasi on on t11e d1rect1 ons of 
·strea:r-i courses. 

J1,p_ of Illinois sho:wint., the area covered by the contL_ental 
-glacier during the .lisconsin glacial i 1vasio11 in 
relation to the F.avana quadrangle. 

lap of part of central Illinois showinu t11e relation of the 
Havana quadrangle to the broad terrace east of the Illinois 

. River in ~son and Tazewell Counties. 

Cross sec ti on 1, Havana l.._Uadr nc;le and vicinity . 

Cross section 2,Havana quadrangle ~nd vicinity. 

Cross section 3, Havana quadran~le and vicinity. 

Structure contours on the to) of the St. Peter sandstone . 

Structure contours on the to J of ti'1e Galena doloiiite. 

St rue tur e cont ours on the t O.) of tHe J...a ... uoi<:e .ja SI.1.al e. -

Structure contours on t~1e to") of the ~,a JEiiJini con 
lime st one . 

Structure contours on the baise of the BurlinGton 
li:rnestone . 

Structure contours on the top of the Keokuk li~e­
stone . 

Structure contours on the base of L1e PennsyJ.vanian . 

Structure contours on the Colchester (_o . 2) coal (1~y be on 
plate II) 
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Illustrations 9 

ap 1'1/r# sho Ting_ the outcrop line., .ined out areas and 
structure contours on the SprL1g1·ield (-'-~o. 5) 
coal. 

Contour map of the Sprin~field (JTo. 5) coal in ...line No. 
2 of tne Bi Creek Coal Co:m..,Jany·at St. Da.vid. 

Contour rsp of the Sprincfiel~ ( o. 5) coal in Phe 
southern nart of ine ~To. 4""01 ti1e I3i 6 Creek coal 
company at Dunfermline. 

Exposure of t 1e Springfield (No. 5) coal sHowin~ a 
norr1al fault in tie coal 1v i th a· di splacenent of 
about 1 foot. 

Horsebe.ck and c1a.y vein in the Spri·nefield (no. 5) coal. 

ap of t.Lle ~avana uadrani:;le sho-rinb areas underlain by the 
Colchester (No. 2) coal. 

·outheast all of ravine sllo\'in_; debris piles af 6 
abandoned .,, ine clrift entranc'-s in t1ie Colcr1ester 
(no. 2) coal. 

qections of tne Sprin ·:fielo (no. 5) coal in the .r...avana 
quadrangle. 

}Ja ·e 

~- . General vieu of a striJ~in~ face df tLe United ~~ectric coal 
company's-irine No. 9 southea.:.t of Cuba 

1 t. Results of s_eve analyses of ./isconsin ( ... )leistocene) and 
recent sands fron B...avana quadrangle and vicinity. 

1~. -~X9 ~ sure of Pottsville strata shoui ng -/t;/..#/lf/J t 10 of tne clay 
horizons which were sa11..9led for cera1..1c tests. 

14-9-. S~--::etch· r·ap of the Havana quadranele and vicinity showing 
·che locations of the c'.ri:l holes of w_.iich-records are '..,iven 
in Appendix A, and ·which ... re ._;ra )hicaJ.1y re reEented in 
cross sections 1, 2 and 3. 

Pla*e 
le Outcrop· map of the lk.vana c.Luadrangle . 

Ia. Gener~li~ed section of the rocks of t.1.e ravana qtadran~le. 

II. Areal geology ap of tne Havana quadrangle. 

III. p of the Bed rock· surface of the havana ~uadrangle. 
J\ 
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Thickness 
Feet In. 

15 (lly, gray, n ith l r rge septarian calcareous concretions 1 6 

14. Coal 

13. Clay,IH gray 3 
fossiliferous, 

12. Lirriestone concretions, not continuous here, but forming 
a lime ~tonc ledge~ fe e t thick about 300 feet furtn er 
up ravine 1 

B-10 

#1#4/##ti1Nk-lJ#1li.fl#I /(#;ffJl#iffe;'·#IHJi/i#4tl# 
1./#Jtl#IHJ###ffili 

H/ #, 1##fl 

11. Clay, gray, with large calcareous concretions 2 

10. Coal :parting 1 
u __ foss1 liferous 

9. Clay, gray, -11i th large calcareous concretions and 
gypsum crystals 2 6 

8. Co·)~ =._ p· rting 1 

?. Clay, gray, -r i th gypsum crystals 3 

6. Sandstone, fine grained, hard 4 

5. Sandstone, thin bedded 5 

4. Shale, gray, or clay 4 6 

'7. o. Sha,le, dark gray 2 

2. Coal 1~ 

1. CJ.ay, gray, poorly bedded 3 

Sample no. 118 is from no. 1 and s np le no. 119 is from no. 4 of t .11e above 

section. 

Sanple no. 118. 

Ki n d of InoJ t er i a 1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . , • . • • • • • Clay 

DI·yir1g cor1dtlct •••••..•••••••••••••••••••••••••••••.•••••••••••••.••• Good 

Volume drying shrinka._;e ·•••••••••••···••·•··•·•••··••··· 18~2210 

Linear drying shrinkage ••••••·•••••·••••••·•••·····•·······e•~3~ 

.{ a t er of p l -. s t i c i t y • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • 2 3 • 2 2 ;o 

Bonding strength - J.fodulus of rupture -- Lbs. per sq. in. 2B2.8 



~urning test: 

Temp. Cone Volume Linea r 
Fahr. shrinkage shrinkage 

per cent per cent 

19048 05 10.97 3.80 
2057 02 18.05 6.42 
21~9° 2 17 .83 6.34 
2174° 4 Bloated 
2282° 7 Bloa ted 

Fusion test: Clay not refra ctory 

Oxidizing conduct: Poor. 

Porosity 

20.11 
11.86 
14.68 
f/;5.71 
15.37 

Color 

Tan 
Dark tan 
Dark tan 

Fracture 

Granular 
Granular 
Granular 

Surmnary: J)J'ying shrinkage medium high:, bonding strength : _edium, vitrific;~_tion­

overburns suddenly bet·ween cones 2 and 4. Shrinkage at cone 2 is l....edi um lo,. 
It is nonrefractory. 

Sugge,..1ted uses: Building brick, possibly hollow time. 

Sec. 1, +• I N., R. 2 E. (Pleasant). 

Two sanples, nos. 117 and 120, were collected along the ravine south 

of the c. B. ~:.R.R. near the middle of the we~t line of un1s ~ection, 

where the following sec ti o::~ is exposed: 

15. Sandstone, thin to massive bedded, uneven lo·\ .1.. r f~urface 
( Pleasantvi ev1) 

14. Shale, gray (Francis Creek) 
13. Coal fColche uter or no. 2) 
12. Underclay 
11. Sandstone 
10. Sbale and nonbedded clay 
9. Coal 
a. Underclay 
7. Limestone, blue, fossiliferous 
6. Clay, not bedded 
5. Sandstone, white, coarse, granular 
4. Shale, gray 
3. Shale, black 
2. Coal 
1. ~ll#Jfl-/l##Jf Underclay 

Thickness 
Feet In. 

60 
8-11 
2 
4 
4 
5 

1 
1 
5 
1 
6 

5 

6 

6-10 
6 

3 

4 
1 

Sample no. 117 W'"' ... s collected from bed flo. 8 and sarnple no. 120 ,.ms collecte o. 

from bed no. 12, the und _rclay of tne Colchester ( Jo. 2) coal. Sam les 



~ter of plasticity 
• • • • • • • • • • • • • • • • • • e • • • • • • • • • • • • • • • • o • • e • • • • • o • • • • 

Bondi ·g strength½ modulus of rupture ••• Lbs. p ~r s _. in. 

24.3% 

363.34 

Bulk specific gravity •• • • • ••• • • • • • • • •• • • • • • • • • . • • • • • • • • • . • • • • • • • • • • • 1.90 

Burning test: 

Temp. 
Fahr. 

Cone Volume Linear 
h . l ifr_.J.J.._ :l¼tf11 J.l..JJ..).l.t s r 1 n {age Ji';; i'f 11w111 

Porosity Color 

per cent shrinka~e 
per cent 

1904° 
2057° 
21290 
2201° 
2246 

05 
02 

2 
5 
6 

16.27 
20.12 
21.76 

5.75 
7.215 
7.854 

Blboated 
Bloated 

15.92 
9.49 
1.28 
3.40 

Libht buff 
Li 'ht buff 
Lit§ht tan 
overburdened 

Smooth 
Sriooth 
Smooth 
Smooth 

Fusion te s t: Clay not refractory. 

Oxidizi ng c onduct: Good. 

16.05 

Sunr.a ry: Dryin ~ shrinkage medium, bondine; strencth r.'!.edium:, #·l#l###I. 
. vitrif i cation complete at cone 2, overburned at cone 2, burni ng 

shrinka !e at vitrification .nedium lovv. It is a nonrefra ctory cla~. 

Sugge s tec1 uses: Bui ldi n E; bri c·k, possibly drain ti le, hollow ti le, etc. 

Sec • 2 3 , T • 6 N. , R. 3 E. ( Put 1 -an) • 
no. 116, , 

A sample of the Canton shale~ra s collected along a ~ully in tne l..w • 4-

S / . of this se9ti on. The section exposed here is as follm. s: 

Sandstone, thin and thick bedded, very fine grained 
(Cuba sandstone) 

Shale, sliehtly sandy, evenly edded 
Shale, gray (Canton shale) (see fig. __ ) 

Sample 116. 

Tluclrness 
Feet In. 

20 

5-6 
25 -t 

Kind of material ••••••••••••••••••••••••••••••••••••••••••• Cl~y (Shale) 

Drying conduct ••.•••••••••••••••••••..•••••••••••••••.••••• Good 

Volume drying shrinkage ••&••••••••••••••••o•••••••••• 18.52% 
Linear drying shrinkage •••••••••••••••••••••••••••••• _- 6.60% 

Water of plasticity 
• • • • • • • 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ~ 2.7. oo;; 



{ 

Bonding strength - modulus of rupture •• Lbs. per sq. in. 

Bulk s~ecific gravity·•·••••··••·•··•••••••••••·••·····•··••• 

230.0 

1.865 

Burning tests 

Tem). 
Fahr. 

Cone Volume ,1##i~,t&inear Porosity Color 

1904° 
2057° 
2129° 
2174° 
2246° 

05 
02 

2 
4 
6 

shrinkage shri nkF.ge 
per cent per cent 

26.61 
30.10 
29.05 

Bloated 
Badly bloated 

9.80 
11.25 
10.30 

Fusion test: Clay not refractory 

Oxidizing conduct: Good 

10.60 
.09 
0 

Over burned 
fl 

Li cht red 
Dark red 
Dark red 

'3um:1ary: Drying shrint:age medium, bonding strencth med1u. , 
vitrific,..,tion conplete at cone 02, overburned at cone 4, 

Fractur 

V1treou 

burning shrinka~e at vitrification medium. It is a nonrefr_,ctory 
clay. 

Suggested uses: BuildinG brick, possibly drain tile, hollo1 tile, 
roofing tile, and flower pots. 

The Canton shale has been used in the vicinity of Canton for the 
and side·;,ralk __/ 

manuf·-cture of paving,~ buildin6 t\brick, hallo-;; block and dr[',in tile 

__/ Savae;e, T. :3. Geology and· ""ineral Resources of the Avon and Cant 
quadrangles, IlJ:inois State Geol. Survey, Bull. 38, p. ~'1'?.. , 1921. 

and it could probo.bly make Iii/I equally satisfactory _Jroducts in the Havana 

quadrangle. 

Purin;ton s::aale. 

-ifo sar·ples of tnis were collected for tests, as similar shale in the 

stratigrap:_ic position has been #rlffi#i used for many years at East Gales-

burg, Knox County in the manufacture of paving brick. 
__/ 

__/ The results of tests of a sarrple of this shale collected at ~ast 
G...,,lesburg is p11.blished in "Clay ... ..:aterials 1n Illinois Coal mines 11 , by 
--~.- .T. Stull and R. K. Hursh, Illinois Ste.te Geol. Snrve:r, Coop. :{foal 
uning series, Bull. 18, p. 37, 1917. It is state it is suitable 

for cpmruon, front and paving brick and hollow tile.d that 




