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Note. Locations. 
I 

The symbol ( Cook 0511.09) is a conven.ient way of locating 
I 

points on the map. 9fhe word "Cook" is the name of the County; e.g._ 
\ 

c;ook, Lake, McHenry, etc. The next two numbers, in this case 05, 

designate the township within th'e county. For this purpose the 

townships are all numbered. In 'this case it is Barrington ;ownship 

whic~ is number 5. Since it is more convenient to have the same 
I . ' 

number of digits in a11 ·1ocations and since there are more than 

10 townships in moat counties, this township numver is written o~. 
I 

The next two nurnbers refer to the number of the section, for each 

township is normally divided into 36 sections • . In this case it is 

·section number 11. And lastly the t~o numbers . on the right of the 

decimal point designate the location within a section. For this 

· purpose a section may ,be ,considered divided into 10 east-west and 
\ 

10 north-south parts; , the first one, commencing in each case at the 

lower . left corner, is numbered O and the last o-ne 9. Then writing 

the· horizontal space first and the vertical space second·; as a 
I 
decimal number, the location of a pqint is accur~te to within 1/10 

of a mile in eith~r direction. In the present instance the point is 
I 

within the first space east and west and is in the topmost space, 

mak~ing it in the north-western corner of the section. 
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Note. Loca.ti ons. · 

The accurate location 1 of p9·tnts is ·given by their il1dex- numbers. 

( 1) For th.is purpose the townships within each Cou'nty. are number­

ed' consecutively. These township · numbers constit lte the first two 

digits of the index number~ (i.e. the ftrst towns1d.p is written 

01 while the twenty fifth i~ written 25 . ) 

(2) :mach townshij> is ' ·subdjvided int() thirty six sections, also 

numbered , con~secut ively. These section aumbers constitute the 

' i second tvrn dig-1ts of the ind~.x number. 'rhus the tnird section 
/ 

of ~1r1wnship . twenty five_ would be wrj_ tten 2503. 

(3) .,And finally, for more accurate location, each section ls 

thought of_ as ·being divided intq ten spaces east-west and ten 

spaces north-south. These snaces are numberad,in ea.ch case,from 

O to 9 beginning in the southwest corner of the .. sect ion.. The 

space in . a.n easterly dir,e.ctlon is written first while that j_n . . 

a northerly di rec ti on second.. This number is ·wrl tten as a de- · 

c·imal fraction~ To illustrat~; - A pomnt lying three space~ to 

the east and two spaces to the north would be written .32 

A d . t t 1 t d i th f i . J.-J..."_ n a po1n hus ... oc~ e . n . e orego ng example, na.rn.ely i::;n=1=.,.~·rr:~. 

three spaces to ;the east and two . spaces north j_n se·ct .ion three 

of t~wnship twenty fiye, would be written 2503.32 
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Illinois Geological Survey 

Urbana, Illinois. 

Geology and Mineral Resources of 

the Barrington ~'ldrangle. 

By Paul MacClintock 

Chanter I Introduction 

Location and extent 

'MINERAT 
CUI DS D Vs l 

Ma~ C!iri Tor::. J<) Fo."'-l 
fYI .s . ti .;i . . 

ILLINOIS ST A TE 
GEOLOGI ·n''.'"1:,,~l{. TE 

The Barrington quadrangle comprises an area of approximately 

227 square miles (i.e. about 13 x 17½ miles) lying mainly in t he 

northwest part of Cook County, but including the southwest corner of 

Lake County and small parts of Kane and McHenry coU11ties (£ig . 1). 

The central point of the area is about t h irty miles northwest of the 

heart of Chicago. 

Culture 

The quadrangle includes the towns of Palatine, Barr ington, 

and Cary on the Chicago and rorthwestern Railway_, and Zurich three miles 

northeast of Barrington, besides several small villages. Just beyond 

the western boundary lies t he city of Elgin, while beyond_ the eastern 

one is Arlington Heights. 

The area is largely one of up-to-date farming communities , 

specializing in dairy products . Its lakes and· woods make par t s of it 

invit i ng for recreational pur~oses, and afford an accessible and much-
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used playground for the people of Chicago . In addition , there 

is a g rowing number of commuters whose families enjoy the whole­

some rural environment . 

Excellent rail transportation is afforded by the Chicago 

and Northwestern Railway 1crossing in a northwest southeast direc­

tion through t he center of the area, and by the Elgin, Joliet and 

East ern Railroad, crossing in a northeas t sou thwest direction 

through Barrington and Zurich. A third, small,.railroad connect-

ing Wauconda, Zurich, and Palatine has been recently abandoned in 

favor of the rapidly growing automobile traffic. Likewise motor 

transportation is facilitated by many excellent concrete highways 

traversing the area in various directions , a s well as by t he numer -

ous well-gravelled secondary roads. 

Purpose and scope of the report . 

This report is based on a study of the region during the 
~ ·~_.-.,f;l,t f" .;;, ,... ,.,.,~,.,...•~·• - lvt,lffJt."-\.t! ""'-. ' ' '-"' ~;~~ ,r:,,'>.~~ l · .~~ ... II:",. ~;) ~~. 

T'ne study has t wo ma i n purposes: (1) to a scertain the 

geologic h istory of the r egion, both for tne development of the science 

and for its applicat i on to the solution of definite problems such as 

those conne cted with water supply, with land drainage, or with h i ghway 

construction; and (2) to discover and evaluate actual or potential 

economic resources . 

It has been tne aim in writing this report to make it both 

intelligible and interesting to the lay reader, as well as useful to the 

expert. \~1ile obvious difficulties are encountered in such a presenta­

tion , it is hoped t hat their solution has been at least moderately sue-

ces sf ul. 
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CHAPTER II - TOPOGRAPHY 

Relief. 

The reg · on in general is a rolling plain consisting of hill 

after hill of long gentle slopes, interrupted in certain•areas by 

steep- sided hills or depres sions either isolated or i n g roups. The 

country rises from an altitude of 670 feet along Salt Creek in t he 

southeast corner of t ~e quadrangle to about 850 feet along the north­

south divide in the middle of t he .area, where several of t he higher · 

points surpass 900 feet. From this divide t he country gr~du.elly 

falls westward to 7q0 feet along the Fox River drainage, only to rise 

at the west margin of the quadrangle to 900 feet, with the hig..11.est 

point 950 feet near the northeast corner of Kane County. The area , 

consequently, has a maximum relief of 280 feet, though the average of 

normal height of the hills is more like 100 feet above adjacent de­

pressions. 

ways. 

Character of the topography . 

The character of t he topography may.be described in varfous 

Fi rst of all, t he hills may be gr ou-pea. into four kinds : ( a) 

the wid_e and high hills, a quarter to a half or , in some cases ,. a mile 

wide, and 50 to 60 feet high ; (b) wide and lovi hills, the s ame width 

a s (a) but only 10 to 20 f eet high; (c) nar·ow and. high hills a hundred 

yards across and 40 to 50 feet high ; &nd (d) narro · low hills, a hundred 

yards across and only 10 to 20 fee t high . Whil e al l f our kinds are 
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found together in many pl aces in t he a rea, it is true t hat the central 

part of t he area is made up l argely of the first k ind, i.e. t he wide 

and high, g iving to t Le topogr aphy a mas sive aspect. It is furthe r-

more true tnat the southeastern part exhibits the second type largely, 

i.e. the wide low hills, i n t he neighborhoo d of Palatine and. t ~'lence 

southward t o t he bounda~J of the a rea; whil e the third type do ts the 

landscape in t he western portion, particularly near Fox River Grove 

and i n 'a belt near the west mc:r P-· in of t he quadrangle. The fourth 

type is scattered p romiscously over t h e a rea, usually a s mi:nor fea tures 

on the surface of one of t 11e other types. 

On the other hand the d epressio11s, both lar_;e and sr: all , fall 

naturally intq two groups: (a) those with steep, high walls, and (b) 

those with gentle sides . The fo~~er abound in the western hal f of 

the quadrangle , with. only a few i n the eastern one and these fe w con-

fined to t he northeastern part; while t h e l a tt er preva il i n t he ea stern 

half and are less t ypical of the western. The depressions i n which 

Spring Valley, Goose Lake and Honey La.~e lie are typ ica l of t lre former , 

while the low marshy tracts near Palatine represent t h e l a tter . It is 

our purpose later to g ive some ideas of h ow and why these va rious t ype s 

of top ography were formed . 

Topographic arrangement . 

The key note to t e topograph ic arrangement of t:1e land fonns 

in t hi s a rea is irregularity • A.side from a very crude general north-

south alignment of some of the major features , t here is no rhyme nor 
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reason to vrhere t h e hills and depressions are, nor t a t h eir shapes or 

sizes. T"'~e topography is quite obviously t he result of p iling up of 

ma terial i n irregular masses, r ather tha.11 cutting out of val }. eys in the 

orderly process of stream erosion. It is technicall;r lmown as con-

structional topography, as contras ted with destructional topography . 

It is our hope t o explain these phenomena later in t he discussion. 

Drainage. 

T'ne Fox River,crossing the northwest corner of the quadrangle, 

in a fairly deep narrow valley, flows southward a fe-w miles west of the 

western boundary through Algo nquin, Carpentersville, Dundee, and Elgin. 

Flynn and Spring Creeks, draining the northwestern part of the a rea, 

join t h e Fo x River nea r Fox River Grove; whil e Popl a r Creek , i ··1 t he 

southwestern part , joins it near Elgin • Indian Creek a.nd its tribu-

taries in t h e north, a.i.'1.d Salt Creek with it s tri butaries in the south , 

carry off t he surplus water from the east ern half of the area. It is 

to be seen that the highe r land through t "· e middle of the quadr angle 

forms the watershed between t he eastward-flowing streams which are 

tributary t o the Great Lakes and St. Lawrence drainage basin and t he 

w~stward-flowing ones tributary to t he Illinois and ~issi ss i pp i system 

to the Gulf of Mexico. This divide consequently is one of t he most 

i mportant onei of t he continent. As i n the case of the topogr aphic 

arrangement of the land-fonns, so it appears with the streams that they 

are flowing in valleys quite irregular i n size, shape, and direction. 

Spring Creek Valley is wide in its up~er course, and narro rs to a ravine 
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near it s junct j_on with t :.te Fo:x:. Flynn Creek flows northwest from 

Barrington, as though it were to join Spring Creek , on:!_ y to t u rn, when 

within a quart e r of a mile of tl i s ob ject i ve, veer of :f a t 120° , and flo\>v 

11orth~st and north to join t h e Fox fou r miles above t he debouchure of 

Spring Creek. Poplar Creek rises i n a broad open dep ression in the 

lower middle part of t he a rea, but leaves it i:n the southwest corner 

through a deep narrow valley . It is obvious t hat t he streams dici not 

carve t h e valleys in which th ey are now flo wir.g , but are rather f lowing 

through de res s ions formed i n some other way . It .-:ill be our duty to 

inquire into t h is haphazard. drainage arrangement later in t he d.iscus s ion. 

I n aa_di tion t o the ma·:1y small l aAes, ponds ,and marshes which 

dot t h e landscape, there are three lakes of considerable i r.111ortance for 

their scen:tc and recreational value. Lake Zurich , t h e largest of t he 
H 

three, 1 ies in t he nort.1 centrc:1.1 part cof t he quadrangle . :Joney Lo).:e 

lies a mile west of Lake Zurich , and Diamond. LEike occupies t he extreme 

northeast corner. All three a r e shallow, sim~l y occupying gentle 

depressions among t he rol l i ng hill s. Soundir.igs i n Lake Zurich showed 

it to be 5 to 10 feet deep, though in t he very mi ddle one mea s'Urement 

showed 30 feet of water. The fact of t he many la]r·es , ponds , anc.l 

~arshes all occupyi ng basin-like depressions bears witness to a con­

st~ictional rather than a destru~tional origi~ of t he topography. 
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CH.APTER I I I - BED ROCK 

Intro duct ion 

The surface of the quadrangle is mantled with from 100 to 330 

feet of glacial drift, composed of cl~, sand, gravel, and boulders. 

In places sand and gravel prevail; elsewhere stony clay is in evidence. 

Eoulders are seen lying on the surface and scattered th rough the drift. 

Nowhere within the area does bed 'rock outcrop; but not only does it 

appear at the surface i n surrounding areas, but numerous water wells 

within the area have penetrated into it. 

The bed rock of this area belongs in the long series of foi.._ 

mations fonned during the various periods of t h e earth 1 s history. 

From study of the rock s of t he earth in ma.~y districts, t he follow­

ing subdivisions of geologic time have _been established and named: 
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Cenozoic 

Mesozoic 

Paleozoic 

Proterozoic 

.A.roheozoic 
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Table 1 

frincipal geologic eras, periods, and epochs 

Periods 

{Quaternary 
( 
(Tertiary 

{ Cretaceous 
{ 
(Comanchean 
{ 
{Jurassic 
( . 
(Triassic 

(Permian 
( 
(Pell.L"'lsyl vanian 
( . 

{Mississipian 
( 
(Devonian 
{ 
(Silurian 
( 
( 
( 
( 
( Ordovician 
( 
( 
( 
( 
{Cambrian 

Huronian 

{Gneiss series 
(Schist series 

EPochs 
within the Barrington Quadrangle 

(Recent 
(Pleistocene 

(Niagaran 
(Alexandrian 

(Richmond (Maquoketa) 
(Galena and Platteville 
(St. Peter 
(Prairie du Chien ( 11Lower Magnesian11 ) 

Potsdam Group 

Found as boulders in t he drift. 
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Since, as has been said, no bed rock formations are exposed 

in the Barrington Quadrangle, their interpretation and description is 

based on study of t he rocks where t hey do outcrop in other parts of 

northern Illinois and southern Wisconsin, augmented by information 

from well-logs within or near to t he quadrangle. The formations, as 

.·j, they are now known in northeastern Illirois, are g iv.en in the columnar 

section (Fig.~ ). They are seen to be rocks of cambrian, Oro.ovician, 

Silurian, and PJ.eistocene ages. They are variously composed of sand.-
I/ 

stone, limestone, dolomite, and shale. - Fossils in them show that 

l/ For a discussion of the processes and results of erosion, sedimen­
tation, diastrophism, vulcanism, organic evolution, etc., the reader 
is referred to any of the standard text-books on general geology 
available in local libraries and bookstores. 

they are of marine orig in, having been deposited in shallow marine em-

bayments that spread over the continent. Most of t hese for--&ations 

are separated by unconfonnities, which are erosional breaks showing 

that the lower fonnation was exposed to subaerial erqsion before sub­

mergence and re-invasion of the sea allowed t he deposition of the next 

overlying formation. This situation means t hat the t hidmesses of the 

several fornations vary from place t o place, not only because each was 

deposited on an irregular sul_'face, but because the top of each was eroded 

unequally from place to place. 

idea mo re clear (Fig. '-/ ) .• · 

A simple diagram may serve to make this 

Since there are only t wo wells within t he Barrington area that 

penetrate deeply into t he underlying rock, and these only to about 900 

feet• records are given.r. also for what wells have been drilled in th~ 
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near vicinity (Fig. 1" ). Elgin is situated just west of the southern 

part of the area, Nonna (1½ miles west of Desplaines) is 5 miles east of 

the southeastern corner of the area, Park Ridge is 10 miles east thereof, 

while Grays Lake lies 8 miles north of the northeast corner. Since 

the formations are continuous beneath the Barrington area, these records 

give a fairly accurate picture of the bed rock succession. 

Cambrian System 

rocks. 

The deepest wells in t he vicinity penetrate into the Cambrian 

They are known, by paleontologic evidence, to be Upper Cambrian 

or Croix.an in age. What lies below these fonnations in this district 

is not known; but 100 miles to the north in Wisconsin, where they out-

crop, they lie on Proterozoic qua.rtzites of great thickness. It is 

fairly safe to infer, therefore, that deep enough drilling would discover 

these same Proterozoic rocks below t he Barrington area. The Cambrian 

rocks consist of two thick sandstone formations, the Mt. Simon below and 

the Dresbach above. with the impure Eau Claire between: 1/ 

1/ Thwaites, F.T., Stratigraphy and geologic structure of Northern 
Illinois. Rept. of Investigation l~o .· 13, Ill. State Geol.Surv.,1927. 

The Mt. Simon is a fine- to coarse-grained grgy to pinlc 

sandstone. The Elgin well shows it to be more than 580 feet thick, 

while a well at Dixon has penetrated 842 feet into it without reaching 

its bottom. It contains thin beds of shale of erratic distribution. 

It is commonly a source of abundant water, though there are some fine­

grained zones that carry little water. 
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The Eau Claire fonnation consists of a variety of fine­

grained, dolomitic, gray and pink sandstones, calcareous red, gray, and 

greenish shales, and sandy or shaly gra_yish dolomite. As may be in-

ferred from this variable composition, it is noted for its changeability, 

for no two well-logs show precisely the same succession of materials. 

Its thickness ranges from 100 to 400 feet. 

The Dresbach is a medium-grained, pure white to yellowish 

sandstone. Its thickness varies from 100 to 250 feet, though near 

Waukegan it is only 30 feet. It is one of t he best water-bearing 

formations in northern Illinois. 

The accumulation of these Cambrian sandstones and sandy shales 

took place in a shallow arm of the sea which spread over t his area in 

Upper Cambrian time. Into this body of water sand and mud were washed 

from adjacent lands which appear t o have existed in Wisconsin and southern 

Canada at this time. Waves and currents distributed t he sediments along 

the ancient shores and out into the body of water. (Silica, lime, and 

iron, either deposited along with the sediments or subsequently brought 

in by circulating ground water, together with t he pressure exerted by 

subsequently deposited superincumbent beds, have gradually cemented the 

particles and grains into solid rock.) The sea then withdrew, due to 

a lowering of sea-level or an uplift of this area, and the Cambrian rocks 

were subjected to prolonged subaerial erosion by wind and ru....~ning water. 

Their-upper surface was dissected into hills and valleys. Whe :r.. the sea 

re-a.dva.nced into this region, sediments filled valleys and overlay hills 

in such a way as to preserve the evidence of an erosional break in the 

sedimentary succession. Such a break is known as an unconformity. 
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Ordovician System 

The Ordovician period is commonly divided into three epochs: 

the L0 wer (Prairie du Chien). the Middle (St. Peter, and Galena-Platteville). 

and the Upper (Richmond or Maquoketa). The system is not only uncon-

formable at its bottom and top, but contains within it . three umonformi­

ties • . 

Prairie du Chien Series 
, 
~ 

This e3Pet>em., like the Cambrian, is divided into three forma-

tions: the Oneota dolomite below, the Shakopee dolomi te above, and the 

New Richmond sandstone between. The lower 80 to 150 feet of the Oneota 

has been called the Mazoneanic formation. It is a glauconitic sand-

stone so heavily cemented by dolomit'e that it resembles closely the over­

lying dolomite and has been separated therefrom in only a few well records. 

The absence of unco nformi ties within the Prai.rie du Chien series shows 

that there was continuous deposition through this epoch. The dolomites 

are corrimonly light gray in color, though bu.ff and even pink is seen in 

places. Thin beds of bluish shale are not uncommon in both the dolomites 

and the sandstone. In the vicinity of the Barrington area the thickness 

is about 300 feet, though elsewhere in the state it is recognized to be 

as much as 520 feet. 

This thickness of calcareous sediment must have been deposited 

in water free from elastic material (sand and clay) except for an occa­

sional influx of sand and mud. Two extreme conditions may be pictured 

to account for this situationz either the site of deposition was so far 

from shore that no sand or mud got to it, or that the shore and land was 

so low and covered with vegetation that little or no elastic material 
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entered the sea. The probability is t hat a comb ination of these ideas 

more correctly pictures t he comitions; namely, fairly far from a fairly 

low land-mass. .A.t any rate both chemical and organic processes evi-

dently caused the precipitation from sea water of f airly pur e lime mud 

(CaO°'J) which was subsequently altered to dolomite (0$Mg~) by the addi-

tion of magnesium from the sea water. The silica, precipitated at the 

same time as t he 11 rre mud, has subsequently been aggregated into chert 

concretions and quartz geodes~ both of which are abundant in some places. 

st. Peter Sandstone 

stone. 

The St. Peter is a fine- to medium- to coarse-grained sand­

In most places in this pa.rt of t b.e state it is com-posed of re-

markably pure white quartz sand, t he grains of which are very well round­

ed. Not uncommonly conglomerate of rounded quartz and chert pebbles 

is seen in t he lower part of the formation. Likewise shale seams are 

encountered in its lower part in many places . In this area its thick­

ness varies from 50 to 200 feet, though elsewher e it is known to be 500 

feet or more. 

The conditions of deposition of t h is sandstone have been one 

of the interesting problems of. geology. Its great puri t Jr in places, 

its perfection of cross-mdding, as seen in outcrops as at Starved Rock 

along the Illinois R1ver, and its lack of fossils in th i s region, lead 

early worke r s to consider it a deposit of wind-blown sand formed under 

desert conditions. But more recent work!/ in other regions indicates 

1/ Dake, C.L., The problem of the St. Peter sandstone. Univ. of Mo., 
School of Mines &- Metallurgy, vol.6,No. 1, p.194, 1921. 

a marine origin for the formation. • 
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\). "(\!,t-'< 
\~-4'~ 

The deposition of the~Shakopee dolomite was brought to an end 

by the emergence of the region. .The emergence must have been consid-

erable, for subaerial erosion cut deep valleys into the Prairie du Chien 

rocks, and in places even cut throug1
1 them into t he urderlying Cambrian. 

Over this eroded · surface spread the sea in st. Peter time. During 

this transgression the pebbles, sand, and clay ~hich lay on the land as 

the sea encroached were washed about, sorted, and deposited to make the 

basal conglomerates, sandstones, and shales. The source -of t he beauti-

fully rounded quartz grains of the middle and upper part of the formation 

is still something of a question, but it seems to be evident that they 

came from the erosion of some pre-existing sandstone, which in turn was 

formed by the reworking of some still older sandstone. Such a history 

is depicted because the grains seem to be too nm.ch rounded to have been 

shape~ by abrasion during a single episode of transportation from land 

into the sea. The cementing material, conmonly silica, is present in 

such a small amount that the whole formation is ver-~ porous and, on the 

outcrop, is conmonly crumbly. It is a good water-bearing horizon; 

one of the best in the north-central part of the s·tate. Du.e to the 

oxidation of pyrite, which is present in the upper part of the formation, 

the water from this horizon eommo:nly contains noticeab~e amounts of sul­

phate. 

Galena and P1atteville Forinations 

The deposition of sand was brought to a close by another 

emergence of t he region. Erosion again cut into the upper part of the 

newly deposited formation. Then followed a rea.dv-dnce of the sea. But 
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cond.i tions of s:edimentation were different, for now no elastic material 

was deposited and only lime mud accumulated on the shallow bottom to 

form the Galena and Platteville formations. Since these two can not be 

differentiated in the well-logs in this part of the state, they are com-

monly grouped together. In some well-records a sandy dolomite (the 

Glenwood fo:rmationl/) is recognized as a distinct formation. In the 

!./ ~evan, Arthur, The Glenwood as a horizon marker at the base of the 
Platteville limestone: Ill. State Geol. Surv., Rept. of investi­
gations No. 9, p. 6, 1926. 

western part af the state this formation is brown and green shale and 

sandstone. The thickness of the combined Galena and Platteville 

formation ra~..ges from 300 to 450 feet. 

Maquoketa Formation. 

lbergence and erosion followed the deposition of the Galena-

Platteville. This was followed by a readvance of t he sea. Into this 

aeamud was swept to form the bluish gra:J' to greenish grfJ:3' Maquoketa 

shale. Some lime was deposited along with the nru.d to produce the dolo-

mitic shale epcountered in many wells. The formation varies from 50 

to 250 feet in thickness. 

m:nergence and erosion closed this episode of deposition, as 

well as the Ordovician history of this district. 
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(NW¼, NE¼, NW¼, sec. 1, T.42 N. , R.9 E. Cook County) 

Drift 200• 
Limestone (Niagaran) 115 1 

(Centers½, NW¼, sec. 28, T.42 N., R.9 E. Cook County) 

Blue clay 751 
Fine sand 15 1 

Limestone (Niagaran) 122 1 

It ranges in thickness up to 200 feet in t he near vicinity, 

though it is known to be as thick as 400 or 500 feet elsewhere in the 

state. It represents a long episode of quiet. clear seas in which 

organisms lived, extracted lime from t he sea-water to build their shells, 

and, when they died, contributed their shells to t he accumulating sedi­

ments on the bottom. Waves comminuted t hese shells to fonn the lime 

mud. Chemical precipitation doubtless contributed some lime also. 

The addition of magnesium from the sea-water converted large parts of 

this lime into dolomite. 

Post-Niagaran -:- Pre-Pleistocene~ J..{ ;:a-\-e>~\ 

No bed rock is preserved within t he Barrington a~ea to record 

the events of th is long interval; but Devonian rocks are known in south­

eastern Wisconsin, and are found in fissures in the Niagaran in several 

places in northeastern Illi_nois. It is therefore confidently inferred 

that Devonian rocks originally covered the Bar rington area and have 

subsequently been stripped away by erosion. 

Several boulders have been found in the glacial drift near 

Chicago in whi ch ther~ are fossils which are identified as of Mississippian 

age. Since t he glacier could have transported these boulders only in a 

southerly direction from the outcrop of t he forrration, it is a tenable 
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inference that Mississippian rocks may have covered the area and possi-

bly been present in the Barrington Quadra.n.gle. If so, they, like the 

Devonian, have been ent irely removed by subsequent erosion. Nothing 

is known of the history of the region during Pennsylvanian and Pennian 

time, but it is inferred that erosion was in progress. Erosion appears 

to have continu.ed through the entire Mesozoic and Tertiary times, for 

no evidence of deposition has been founi. 

In the Barrington area this erosion cut valleys into the 

Niagaran limestone, ma.king the topography generally one of gentle relief, 

though several valleys are more than a hundred feet deep with steep 
. 'e>a&-1\.0c.\,i(i.-; vae.,v-.p~·1.• ~Q,r'. 

walls ( see 1!:i:5. A ) • Southwest of Barrington two wells passed from 

the drift directly into Maquoketa shale, showing that the Niaga.ran had 

been entirely eroded awq in that neighborhood. 

Log of well drilled by Ray Rieke . 
il; miles southwest of Barrington. 

Clay ••................• 
Gravel ••..•..•.......•• 
Shale •••...•..........• 
Limestone ••.•..•......• 
Sandstone at bottom 

Thickness 
Feet 

275· 
20 

160 
165 

Depth 
Feet 

275 
295 
455 
620 

This may be easily explained since t he strata of t he region have a 

gentle eastward dip and that here, near the western edge of the Niagaran 

rocks where they have been reduced to a thin i r regular edge, it was easy 

for erosion to cut through them into the underlying formation. Coupled 

with this situation, it is to be noted that the Niagaran was deposited 

unconforrnably on the eroded surface of the Maquoketa. The Niagaran 
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~ 
was evidently thinner over a M'quoketa hill than i n a Maquoketa valley, 

and heme might be eroded off to expose Maquoketa rocks, while surround­

ing territory might still retain Niagaran above the Maquoketa. Such 

a disposition of formations 1s known as a fenster (window). A fenster 

is likewise produced in many places where an anticline has been eroded 

U' . · to expose the older formations. There may possibly be a very gentle 

anticline west of Barri:r:gton, but there is no proof . of one, and the 

pheromena may equally well be explained otherwise. Arother similar 

fenster is reported southeast of the quadrangle near Desplaines. 
' 
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CHAPTER IV - THE GLACIAL PERIOD I N NORTH .AMERICA 

Evidence of Glaciation 

During the Pleistocene period about 3,000,000 square miles 

· of North America were covered by a continental ice cap (Fig.7j) similar 

to tho.se which now cover the larger parts of Greenland and Antarctica. 

That thi_s ice-sheet existed where now green fields and forests 1 ie, is 

shown by the abundant evidence found in t he characteristic marks of 

erosion left upon the bed rock as the ice-sheet spread from its center; 

and in the drift fou.ni where the melted ice deposited its accumulated 

load, . 

Erosion 

There are no exposures of bed rock in the Barrington quadrangle; 

but in other areas covered by the ice, wherever the solid rock is exposed, 

its surface is found to be smoothed, grooved and scratched (striated), 

and in places highly polished, indicating t hat some f airly rigid, heavy 

body bearing tools with which to gouge, polish, and scratch,had ridden 

over it. Here can be recognized the work of the moving ice with its em-

bed(ied drift. The hills of the glaciated area have a characteristic 

shape, in that the side against which the ice impinge~ as it advanced i~ 

gentle in slope, while t he side away f rom the advancing movement of the 

glacier is steep. Since there are no exposures of bed rock in the 

Barrington quadrangle, no such ice-shaped hills or other direct evidences 
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of erosion are to be seen; but it is evident that a large amount of 

erosion must have taken place somewhere to have produced t he ~-nmense 

quantity of drift present in t he quadrangle. 

Deposition 

Over the larger part of the area, once cov~red by the ice-­

sheets, is spread a man_tle of unconsolidated material, varying in thick-

ness from a few inches up to five or six hundred feet. It is clearly 

of transported origin, for it contains materials that did not arise from 

the dec81' or disruption of the underlying bed rock. In the Barri~ton 

quadrangle, for instance, the bed rock is mostly limestone, yet the 

drift contains scores of different kinds of rocks such as granites, 

basalts, and schists. .And further, the drift is deposited in many 

places regardless of the original topography. n is found in valleys, 

on the sides of hills, and even on the tops, so tha.~ the agent which 

deposited it must have spread over h i lls and valleys alike. 

The drift i s made up of particles of various sizes, ranging 

from those of ultra-microscopic size up to boulders 10 feet and more 

in diameter. There are, in general, two kinds of drift, unstrati-

fied and stratified, found either in separate deposits or in more or 

less intimate association. 

The unstratified drift is called til.J.. It is both physically 

and lithologically heterogeneous; physically heterogeneous in that it 

is made up of material ranging in size from the finest particles, through 

sand grains, to pebbles and boulders many feet in diameter; and in that 

these different materials are mixed together qu.ite independently of size 

or shape (Fig. 6'1). It is. lithologically heterogeneous in that the drift 
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contains a great number of rock varie.ties, many of which must have come 

long distances, mixed together. A piece of gra nl te, whose nearest 

parent bed rock outcrop is several hundred miles awa:y, may lie next to 

a oobble of Niagaran limestone derived from a near-by source. The 

great body of the till is made of boulder clay or very fine material 

made by the grinding up of rock, not by its chemical disintegration. 

The stratified drift is composed chiefly of gravel and sand. 

It shows clear evidence of having been deposited by water which was . 

formed by the melting of the ice. In carrying the sediments along, this 

running water has sorted them according to size, shape, and specific 

gravity so that the coarse material is found more or less separated from 

the fi'ne. In any one place t he power of the water varied from time to 

time depending upon the rapidity of melting. The amount and kind of 

load carried by the water varied with the amount and kind of load the 

glacier contained, and with the volume and velocity of the water. Strat­

ification resulted from the combinat:i.on of forces: fine material was 

deposited du.ring time of slow water, as in winter when little melting 

was ·going on; coarse material was deposited when the currents were strong, 

as in summer when the ice was melting rapidly. Interbedding of coarse 

and fine material is the result as shown in Figu.req #• The stratified, or 

fluvio-glacial drift, while not notably heterogeneous physically, is yet 

heterogeneous lithologically, being composed of a variety of rocks and 

minerals. 
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Topographic expression 

.The drift, deposited by ice, has a charact eristic surface 

expression not produced by any other geologic agent. Under the edge 

of the glacier, where it remained more or less stationary for a long 

time, a thickened belt of drift, known as terminal moraine, accumulated. 

Under the body of the ice a thinner sheet of drift accumulated, called 

-·1/ ground mo:;a~, while beyond the mai-gin of the i ce glacial waters de-

~ 1X posited sand and gravel in a sheet, designated as outwash nlain, or, if 

concentrated into a valley, filled the bottom of the valley to make a 
\ I) 

~lley train (fig .-). 

Terminal moraine 

The position of the edge of the ice at which the terminal mo­

raine is deposited is detennined by a balance between the rate of forward 

movement of t he ice and the rate of melting. If the body of t he ice is 

moving forward faster than the edge is melting backward, the edge will 

advance. On the other hand, if the melting i s mo r e r apid t ha n the for-

ward movement of the ice, the margin will recede. For instance, if 

there were a long, cold winter followed by a ' :ihort, cool, rai rzy- summer, 

the autumn would find the ice margin farther out t han if there had been 

a short winter and a long hot s~mnner. .Also, if there were a period of 

great sno,,-fall the glacier ,vould grow, while if there were a deficiency 

of snow, it would recede. In fact, the edge of the glacier fluctuates 

from time to time and from place to place, and any particular place at 

which the edge stood one season might be over-ridden the next. Deposi-

tion under t he edge of the ice was n.aturally very irregular, and it was 

made more irr egular because the ice carried an une qual amount of load at 
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different times and at different places. These considerations account 

for the fact that the~~ surface of the termi ml moraine, where well 

developed, is hummocky, bumpy, rough, a veritable maze of small steep-

sided hillocks and deep abrupt undrained depressions. The tenn 11 k:nob 

and kettle" or 11kame and kettle" char~. cterizes this type of to:~ography 

where the moraine is of pronounced type (fig.
111). 

Distinct hills composed of gravel on or associated with the 

terminal moraine are called kames. They are made of fluvio-glacial 

material and were deposited by water when it issued from the. ice. 

Cracks, crevasses, and irregularities of the ice margin cause the depo­
\~ 

~ · sition · to talce irregular shapes resul ti11g in steep hills and abrupt de-

pressions after the ice melted (fig. It. A typical terminal moraine is 

composed partly of till and partly of fluvio-glacial drift. 

Ground-mora ine 

That part of the drift deposited under the ice back from its 

margin,or under the margin of the retreating ice, is known as ground-

moraine. It is composed chiefly of till, but may have stratified 

material on its surface deposited as the ice finally melted from the 

area. The topography is much less uneven than t hat of tenninal mo-

raines. Hills of ground-moraine · may be as high as those of the terminal 

moraine, but t hey are much wider and the slopes are much more gradual, 

malcing a gently rolling surface. The hi l ls may be 40 or 50 feet high 

but they are a mile or two wide. The name applied t o this type of 

topogriaphy is •swell and swale" (fig.
1
~). 
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Outwash 

The drift deposited beyond the edge of the ice by glacial waters 

is called outwash. It is composed of stratified material -- mostly sand 

and gravel. Where the edge of the ice stood on flat country, the out-

wash is a plain, sloping away from the tenniral moraine. This plain has 

a comparatively flat surface, marked here and there by shallow stream 

channels where the glacial streams flo\Ved, and by .pits where blocks of ice 

lodged and were surrounded or covered by outwash, only to melt later and 

leave a deep, stee.p-sided depression. 

Where the glacier stood across a valley, as it did across Fox 

River near Cary, the sediment-laden waters flowed down the valley, filling 

up its lower part to fonn a valley train. 

Rocks of the drift 

There are many different k inds of rocks in the drift, for as the 

ice-sheet moved southward from its centers in Canada, it picked up and car­

ried along fragments, large and small, of t he various kinds of rocks over 

which it passed. . When the ice melted, thes·e fragments were left as part 

of the drift. The rocks (boulders) of the drift fall into three general 

classes, i.e., sedL~entary, igneous, .and metainorphic. 

Sed~nentary rocks were formed by the accumulation of sedL~ents 

beneath bodies of standing water. There are four principal varieties. 

Sandstone is solidified and cemented sand, formed near the shore of the 

ancient seas much as sand is colJ.ected today near the shores of lakes and 

oceans. Conglomerate is solidified gravel, and represents conditions 

of shore deposition where coarse material is being worked by the waves. 

Shale is hardened mud and clay, and represents deposition which took 
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place where the waters were more quiet. This mi ght have been either 

farther from the shore or in places where the land was low and the streams 

so sluggish that they transported only fine mud. The material of these 

three kinds of sedimentary rocks is called elastic, because it came from 

the breaking u:p of the rocks of t he land. The fourth kind of sedimentary 

rock found in the drift is limestone. This was formed b y the deposition, 

in parts of the sea where no elastic sediments were present, of lime nmd, 

ground up shells, coral, et cetera, which subsequently recame hardened to 

solid rock. The calcium carbonate was extracted from the sea water by 

animals and plants to build their shell s or other hard parts, or rarely 

by chemical precipitation. 

Igneous rocks are solidified lava, and hence do not contain 

either fossil 's or bedding :planes as do the sedimentary rocks. There are 

three main types of igneous r ocks: (1) the coarse-grained rocks, in which 

the individual mineral crystals may be seen with the eye, were formed by 

the intrusion of lava which cooled very slowly deep below the surface and 

so gave the crystals time to grow large (granite, _syenite, and diorite 

are ~xamples of this kind); (2) the fine-grained rocks, where the crystals 

are too small to be seen by the unaided eye, were formed of lava which rw as 

extruded upon the surface and hence cooled more quickly (basalts, rhyolites, 

and in general 11 greenstones0 are examples of extrusive rocks); (3) the 

third type is roughly a combination of the two previous ones, in that it 

has both large and small crystals, the large crystals being scattered through 

a fine-grained ground-mass. The origin may readily be inferred. The 

large crystals must ha ,;s had abundant time to grow, and so must have formed 

while t he lava was still deep in the earth and cooling slowly. The fine 

crystals, on the other hand, imply rapid cooling and must have fonned when 

I·=· ~~-~~---------------~---~----======-=--------
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the lava was at or near the surface. These rocks, which show t wo genera-

tions of crystals, are called porph,,yries. A typical example is seen in 

the Barrington Quadrangle in t he reddish quartz- or rhyolite-porphyries com­

mon as boulders or cobbles in the drift. 

Metamorph;c rocks are those sedunentary or igneous rocks that 

have been subjected to great pressure. accompanied by mo r e or less heat, 

resulting in the format i on of banded and foliated structure. This struct­

ure is produced by the recombination and recrystal lization of t he minerals 

of the original rocks so that t hey are parallel in arrangement. A tendency 

to break in certain directions, characteristic of metamorphic rocks, is 

~ known as cleavage. Schists have foliated structure and some of them show 

intimate crumpling. Gneisses have banded structure showing recrystalli­

zation and segregat_ion of t he minerals, (:+-~; t ~ ) 

Distribution and history o5 gl ()..c.· \CL\l..o"'-

General statement 

The ice sheet of North .Arnerica radiated from three centers as 

shown in fig .J. Its southern limit lies, roughly, along a l i ne from 

New York City on the east, across northern Pennsylvania, down t he Ohio, 

up the Missouri, and thence westward to Puget Sound on the west. The 

whole area was not covered by ice at any one time, but successive invas­

ions and fluctuations covered this territory with a great sheet of drift. 

The history of the glacial period is not a sL~ple one. There are evi-

dences of five distinct invasions of the ice, interspersed with four 

interglacial epochs during which the ice melted far back, and, when cli­

matic conditions comparable t o those of today obta ined, deep soil was 
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produced by weathering the top of the drift. In so~e pl a ces the next 

succeeding invasion failed to erode the soil com~letely, but instead 

deposited fresh unweathered drift on top of the soil layer, thus preserv-

ing it as an interglacial soil. The following table gives t he Pleistocene 

succession as it is now recognized in Nortb.Americat 

Table ,r 
Table of glacial and interglacial 

sub-epochs of the Pleistocene epoch. 

Wisconsin .•...........•. fifth ice invasion 

Peorian 

Sangamon 

Illinoian 

Yarmouth 

............... 

...... ...... . 
.... .. ...... 

•••• 4 •• •••••• 

Kansan 

.A.ftonian 

............... 
............. 

Nebraskan ............ 

fourth interglacial interval 
(relatively short) 

fourth ice invasion 

third interglacial interval 

third ice invasion 

second interglacial int erval 

second ice invasion 

first interglacial interval 

first ice invasion 
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Glaciation of Illinois 

Older drifts 

Of these five dri ft-sheets, all b1.1t the Iowan a re found in 

The Illinoian drift practically covers the southern part 

of the state, except for the hill country in he extreme south which 

lies beyond the limit of glaciation. Beneath t his blanket of Illinoian 

drift, and exposed to view only in valleys and other excavations, lie 

the Kansan and Nebraska.n drifts. 

Wisconsin sub-epoch 

The Wisconsin invasion of Illi mis was ma,5-e up of a series of 

advances and retreats of the ice-edge, with some shifting and re-forming 

of the marginal lobes. The result was to form a series of moraines 

and morainei belts more or le s s concentric about the southern and sou th-

western part of the Lake Michigan basin. Leverett, in h is clessic 

early work 1/ divided t1_e Wisconsin into t wo di vis ions. This was done 

l/ Leverett, Frank, Illi~~is Glacial Lobe; U.S. Geol. Survey, Mon .38, 
1899. 

on the basis of a considerable withdrawal, some erosion, and a readjust-

ment of the ice lobes in the next advance. Since t hat time he and 

others have thought best to divide t he Wisconsin into three subdivisio.ns: 

an early Wisconsin, a middle Wisconsin, and a late Wisconsin; these sub­

divisions U.kewise being based on the same criteria as mentioned_ above. 

There is some tendency, however, at present to look ~pon the Wisconsin 

as a long succession of advances and retreats, not yet fully worked out. 
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,~ ·,~ 
a.Re. ~at

11
known"too complex to enumerate here. For present purposes 

it is sufficient to recognize the three-fold division. 

In figure I (e 

order as follows: 

Early Wisco rsin 

Middle Wisconsin 

Late Wisconsin 

will be seen the mo rainal ridges in receding 

(Shelbyville moraine 
(Champaign moraine 
(Bloomington moraine 
(Gilberts moraine 
(Marseilles moraine 

(Minooka moraine 
(Rockdale moraine 
(Manhattan moraine 
(Valparaiso mo rainic system: 
( West Ch icago 
( Barrington 
( Cary member 
( Palatine member 
( Arlington Heights 
(Lake Border moraine 

( Not found in I l linois 

As will be brought out in more detail l ater, t he distinction 

between early and middle Wisconsin is significant t o the present dis­

cussion, for the valley of Fox River was cut to approximately its 

present depth follovdng the deposition of the Marseil les drift and 

before the Minooka. 



CHAPT:FlR V. GLACIATION OF THE BARRINGTON Q,U.ADRANGLE 

The Barrington quadrangle is everywhere covered with a thick 

mantle of gl acial drift. Due to the fact that this dri:ft was deposited 

at different times and at different stages of t he ice advance, stand , 

and retreat, it is complex i n constitution. \lliile the five different 

drift-sheets, mentioned in the preceding chapter, are present in the 

upper Mississippi basin region, only t wo of them, i.e. the Illinoian 

and the Wisconsin, are known to be present in the Barrington area, and 

only the latter of these is seen at the surface. 

Illinoian drift 

Leverett 1.,/ cites evidence from many wells in the quadrangle 

that suggests an older, probably ·Illi mian, till 1::e low the Wisconsin. 

1/ Leverett, Frank, Illinoian Glacial Lobe; U.S. Geol. Surv. Mon . 38, 
- PP• 581, 583, and 586, 1899. 

The evidence is of two kinds: (1) much harder, denser , and more compact 

drift, and (2) a bed of p eat or interglacial soil. A good example of 

the latter is seen in t he following well ~/ (also see ap·pendix): 

~/ Leverett, Frank, Ibid, p. 586. 

Section of a well in the northwest part 
of Schaumberg Township ( T .41N. ,R .10!£.) 

Yellow till 
Blue till 

...... ... ......................... 
.... ... . ............................ 

Black soil ••.•.• . ........................ ~ ... 
Sandy till ••........... ..................... . 
Gravel with water ••.•... . ............ . .....•• 

feet 
10 - 15 

125 
4 

50 
2 

195 
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.Lm exposure l/ in the highway cut 21 miies south of Elburn, 

Xane County, not more than 15 miles southwest of the Barrington area, 

1/ Aurora Quadrangle, Ill. State Geol. Survey (in preparation). 

shows Illinoian till and gumpotil in the following section: 

feet inches 

Till, Bloomington ••............... . ............• 
Loess, calcareous, fossiliferous, Peorian, •.•..• 
Loess, leached, late Sangamon, ••.•.............. 
Gumbotil, Illinoiari, ••....... .. ........ . .. . ••••• 
Till, calcareous, Illinoian, ••...•.••........••• 

6 

2 
2 

10 

6 
8 
8 
4 
0 

It is evident from t h is section t hat Illinoian ice, which i s known to 

have come from the northeast, crossed the Barrington Quadrangle and 

undoubtedly deposited drift over most or all of it. T'nis exposure is 

also i nportant in showing that there is no Iowan drift in northeastern 

Illinois, for the Peorian loess lies directly o n Late Sangamon loess. 

Sa~arnon intergl acial interval 

The exposure south of Elburn shows 2-1/3 feet of gu.mbotil on 

the Illinoian drift. This gumbotil is the product of long weathering 

of the surface of the till under conditions of poor dra inage.~/ 

5:./ Xay, G.F., New term in Pleistocene Geology, Science , N.S. XLIV, 
Novemb.er, 1916. 

It shows, then, t hat Sangamon time was very long. Th is se.me 

exposure contains, furthermore, Sangamon loess to a thickness of about 

3 feet, which was obviously deposited, during the l a tter part of t he 

+ 

interval . on ·top of the gumbotil. The loess, in turn, was weathered and 
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completely leached prior to the end of t he i nterval . Since weathering 

and loe s s deposition are neither confined to narrow geographic boundaries, 

both must have taken pl ace during the Sa~amon int erval in t he Barrington 

Q;u.adrangl e ~ 

Peorian loess 

The presence of almost a fo ot of Peorian loess in t he Elburn 

exposure makes it entirely likely that t h is same loes s- sheet once covered 

the Barrington area, 

Early isconsin 

Bloomington till 

• 
Underl ying a gravel formation in the south,,est ern par t of the 

quadranO'le, a very c alcareous, or limy, till outcrops along t he valley 

of Poplar Creek. The best exposure is in the NW.½, sec. 20 , Hanov~r • 

Twp., Cook County. On t he southeast side of the valley , the stream is 

undercutting the valley-we.11 , exposing t h i s till for a height of 25 feet 

above the stream level . The exposure extends only about 50 to 75 yards 

along the st r eam , but dissections with i n t h i s s tretch by several small 

gullies make :· it quite acces s i ble to study . It s outs tanding charact er-

istic is its "p inkish" color. It i s not indeed pure p ink , but r ather a 

gray- mauve to drab~tan , the r e being a sli?h t tinge of purple present . 

Thi s is not t he reddish or brownish color of oxidized drift, but is the 

tint of t he fresh drift. Examination of t he materi al unde r the binocu-

lar _microscope shows t ha t t he p ink color i s· limited to the fi ne clay-like 
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material which, f rom estimate , forms about 30 to 40 per cent of the till. 

When t h is cle.y-1 ike material was treated with acid and the solution neu­

tralized with ammonium hydroxide, iron hydroxide was formed in consider­

able amount, suggesting that coloring matter in t he drift may be its iron 

content. Another exposure of the same drift is seen in a gully half a 

mile directly north of t he first - mentioned , where again the 11 pinkish11 

color is quite distinctive . 

Dolomite 

Limestone 

Sandstone 

Basalt 

- --- -----

Pebble count from Bloomington ti l l 

Size 1 / 2 inch 

Determination with aci.d 

Per cent 

) Ironstone 
) 80 
)~/ Granite 

6 Chert 

Pe r 

5 Greens tone 

~/ The limestone is commonly dense and dark colored. 

cent 

4 

2 

2 

1 
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The correlation of this till with t he Bloomington is based 

partly on its color , which is strikingly characteristic of the Bloomington 

throughout the northern part of the state , and partly on the work of 

Le ighton and Powers in the El gin and Aurora quadrangles. 

Further east along the valley of Poplar Creek, in t he eastern 

part of sec. 17 , T.41 J:.T.,R. 9 E, te rraces composed of peaty mat erial , where 

a zone of springs lies along the valley wal ls , occur at an altitude of 



about 770 fee t , or at about 15 feet above river level . The spr ings are 

also pre ~ent i n places whe re no terrace has acctmrul ated . Th i s zone of 

springs lies a t t he cont a ct between gravel above and till bel ow, which 

till is noticeably p i nkish t o reddish i n color, and mo st p robabl y is the 

Bloomington. 

While these are t he only good exposures of the Bloomington till 

within t he ~adrangle , there is indication in several pl aces of a sheet 

of this till lyi~ below t h e gr avel f orillation. In the pit of t he Chicago 
( ~l 1/.., J Y'\ l.J ';/"f, 4,0e, 3o T,Y/ IV',,~ !t 2.') 

Gravel Company (Geek 0630.6@) excava tion shows t ha t t he gr avel lies on 

a light blue-gray til l , which mar be t he blue-gray lower 1x1rt of t he 

Bloomington till-eheet, but t he exposure i s so l imited in extent t hat the 

correlat ion of t he til l i s not feasible . 

The Bloomington till characterized by the typical 11 p ink ish0 

color occurs at a depth of 92 feet, or ab ou t 71 8 feet above sea-level , 
411P~II'\~'-•?' 

i n the Cary town well (See TahJe 2). Two other wells , two miles f arther 
t\\\ 

east, show 11 p ink" at about t h i s same elevation . ' I n t he gr avel pit one 
-'.\. 

quarter of a mile southeast of Fox River Grove a "till boulder" about a 

foot in diameter with rounded and dist i nct outlines , composed of t he p ink 

Bloomington till, is embedded i n gravel of younger age . This occurrence 

signifies t hat t he younger ice rode over Blo omington till, picked up a 

block of t he frozen material and i ncorporated it into t he gravel format ion 

much a s it would have done a limestone boulder . Therefore Bloomington 

till is knovm to have underlain the region even farther east t han this 

locality. 

Marseilles till 

In the small valley (SW¼)sec.24,T.43 N. ,R.8 E), on the south 

side of Fox River , buffish to bluish-gray till is exposed below a gravel 

formation. The till is though t to be Marseilles because of it s strati-
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graphic position bel ow the gravel and because it does no t have the "pinkish" 

color characteristic of the Bloomington till in rortheastern Illinois . At 

its contact with the overlying gravel formation, there is a large spring 

which supplies abundant water to the Turners camp . Along both the north 

and the south1 wails of Fox River valley and the west wall of Spring Creek 

valley in Algonquin tovmshi:p J there is a zone of such springs, with the 

accompa:rying swampy vegetat ion (Fig. 11), similar to t hose in Poplar Creek, 

at an altitude of alpproximately 800 feet . These springs mark the contact 

between the Marseilles til l below and the Marseilles gravel fonnation 

above, and. ov,e their large volume and persistent flow to t he wide distri­

bution of this gravel fo1mation as an aquifer . At river-level along the 

constricted lower part of its valley (WC.,SE¼,sec.19,T.43 N.,R.9 E, 

McHenry county) , Spring Creek exposes 8 to 10 feet of bu.ff drab till ·similar 

to / ' and probably to be correlated with, the Marseilles. 

Marseilles Gravel formation 

To the west of the ::Barrington Q;uadrangle, along Fox River 

valley and northward to Crystal Lalce, is an extensive and thick forrration 

of gravel. This gravel formation is t o be· seen within the quadrangle, 

exposed as a surface formation , only in the southwestern part of the area . 

And even here it is probably overspread by West Chicago outwash, from 

, which it is generally indi stinguishable. 

The Marseilles gravel form.a.tion is comoosed of both coarse and 

fine horizontally bedded gravel, containing· numerous cobbles and even boul-

ders 11:P to 1½ feet in diameter . However, t here is intermixed with the 

larger material much sand , coarse and fine, varying in amount from place 

to place. At Dundee and at Algonquin the gravel pits produce 3 to 4 car-
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loads of gravel to one of coarse. or torpedo, sand; while at t he Chicago 

Gravel Company • e pit near Spaulding in sec. 30, T.41 N., R.9 E., the ratio 

is about 1 to L At this latter pit, the gravel formation is 12 to 20 

feet thick and capped by 5 to 8 feet of leached, brownish-buff, silt-loam; 

.A.t many places, however, in the southwest corner of the quadrangle, the 

loam is absent, the gravel appearing a t the surface. North of Algonquin 

the gravel fonnation thickens to 30 or 40 f eet , is m~ch coarser, and is 
\ 

overlain by Oto 15 feet (avera.ging 5 to 6 feet) of·the brownish-buff loam 

which is calcareous near the bo ttom of some of the t hicker parts. The 

surface of this gravel plain has an undulatory topography , cut by broad , 
. o~~I>~ 

shallow va_ l eys, presumably made .by glacial waters after the loss" of their 

orig inal sediment. These valleys are more or less irregular in size, 

shape, and direction, but trend in general toward t he- west and south. 

"The gravel is so extensive i n Kane and Kendall counties and· so small in 

amount farther down the Fox RiYer as to su-2.;gest t hat it forms an extensive 

delta in northern Kendall a_nd southern Kane counties, and t hat free drain­

age or escape of the waters down the Fox River had not been established111/ 

1/ Leverett , Frank, The Illinois Glacial Lobe : U.S. Gaol.Survey Mon .38, 
. p. 313 , 1899. 
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Pebble Count at Chicago Gravel Co~any •s pit 

(NW¼,SE¼ , sec.30, T.41 N. ,R.9 E) 

Size 1 /2 inch 

Determina tion made without acid 

Limest ,ne and dolomite 

Granite 

Diorite 

Basalt 

Fel site 

Chert 

Sandstone 

al _, 

. . .... . .... .. .. .... . ... .. 

Gneiss . .. ......... ... ... ..... .. 

Per cent 

76 

8 

5 

5 

3 

3 

2 

1 

39 

~/ Not e. Diorite includes all coarse-grained dark colored i gneous rock . 

While no t exposed widely as a surface or uppermost f ormation 

within tne quadrangle , this great gravel formation plays a very irn~ortant 

rol e in the western uart of the area . As ~hown by t he zones of large 

springs .me_ntioned above , and in occasional exposures , it is f ound to be 

present below the West Chicago moraine, not only in Fox River and Popl ar 

Creek valleys but along the west side of Spring Creek valley for prac-

tically its whol e length. The steep va ley wal ls of the three western 

branches of Spring Creek are seen to be made of this gravel , somewhat 

disturbed by the overri ding West Chicago i ce . At t ~e east ern end of 

the deep part of Poplar Creek valley through the West Chicago moraine 



(SE.¼, SE.¼,sec . 17, T.41 N., R. 9 E) a gravel pit , elevation 775 to 

780 feet , exposes coarse gravel up to 8 to 10 inches maximum diameter, 

below which is a 3 foot l ayer of horizontally bedded fine gr avel 

cemented by lime into~ rather strong cong o~erate . The pebbl~s range 

from 1 to 2 inches in diameter . Such cementing is not ur:cm:nnon el se-

where in the Marseilles gravels , but has not been seen in any other 

gravel of t he gene :· .. r-i l region . I n the railroad cut 300 ya rds northwest 
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of thiq same pit , est Chicago till . 10 to 15 f eet t hick is seen to overlie 

the coarse gravel s . Wells in the West Chicago moraine , furthermore , 

record thick water- ooar ing gravel below a comparatively thi~ layer of 

t ill . A good exposure of this r elationship is seen in a gravel p it on 

the West Chicago moraine (NW.4 ,NW.¾ , sec . 32, T.43 .,R. 9 E, McHenry 

County) , where the foJ.lowing section was measured: 

Th i ckness 
feet inches 

Soil , brown loam, pebbly ••......... 

Till, leached, buff 

ill , calcareous, li~ht buff ... .. . 
Gravel , horizontal , rounded , and s trat-

0 

1 

5 

6 

6 

6 

0 

From this general distribution it is rather confidently i n­

ferred that the arseilles gravel for.nation originally extended from 

the general location of Spring Valley, Ski Hi l l, and the west side of 

Fox River to the north edge of the Q,uadrangle , westward across the 

present site of Fox Rive r Valley t o the Mar seilles mora ine, as a con-

timous sheet of gravel . Leverett •s suggestion of a delta f ails to 



fi t the situation, for the prevailing structure of the gr avel is hori­

zontal in bedding without a single example of delta-bedding , so far as 

the writer is aware. ~ The most plausible inference is t hat the forma-

tion is an extensive outwash plain formed during t he recession , or at 

a recessional stand, of the Marseilles ice. Such a pos t ulate is rather 

unique, for outwash plains are more commonly formed a t time of maximum 

stand of the ice, r athe r than in recession. It might be pro~osed that 

t his is the outwash of an ice-stan~ later than the Marseilles . But 

there is no known ice- stand with which it can be correlated. For 

. foll owi ng the recession of the Marseilles ice, as will appear more fully 

shortly, there was a considerable period of erosion during which the Fox 

iver Valley was cut to virtually its present depth dovm t hrough the 

Marseilles gravel pl ain , t hrough the Marseilles till , and well into the 

Bloomington till . This cutting is known to have occurred at t his time , 
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for t he· Minooka ice, the first advance of Middle Wis consin time , descended 

into the valley already cut and deposited therein distinctive morainal 

features . Consequently it is here held that t he gravel was produced 

during the waning stages of the Marseil les ice . Sin~e this region 

" occu~ied a reentrant position in the Marseilles ice-margin , it may well 

have been a region where drainage from a considerable part of t t e ice 

was concentrated to give rise to sue_ abundant outwash . 

Er6sional Per i od 

As previously st ated , it appears that t h e Marseill es gravel 

formation was once continuous ·as a plain across t he site 'of t he present 

Fox River val ey , and that the valley was cu t after the deposition of 
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this formation. If t h is we r e t h e l a st event i n t h e h is t or y , t h e topog-

r a:phy of t ?1e valley wall~ sh oulq. show it t o be t , e r e sult of eros i on of 

rmming water. ~ner e shou l d be 0 y steJ1s of r av ines a nd tri bu.ta r y gul-

lies lea din~ dovm t o t l e r~ver. :But where t l1e . ' i noolr..a and We st Ch ica.go 

mora ines cross t be val l ey , mora i n ic to~,o.;r a:phy is f ound , no t onl y on t he 

u plands, but descend i ng i n t :; t ..:1e va lJ. ey itself. Kr.obs, k ettl es, ancl other 

typica l f eatures of gl a cial depos i t i on are to be seen along the u pp er half 

of t h e valley walls. 

top down t o an elevat i on of 760-765 f e et, 30 t o 35 f ee.t above non a l rive r-

1 evel, below which subsequent erosion h 2.s r emoved_ it. 

The f a c t t h.a t t h e !~ i nooka a nd West C11icago :--.1o r a i ne s de s cend 

i n to t h e valley sh ows t h a t t he ero s i o 1 wl"5. ch exca va t e d t he va lley took 

p l a c e bef ore t l1ese mor .sd ne s were de:9os ited. 1/ Erosio o f s o l a r ge a 

1./ Tb.e writ e r owes t h i s suggest i o,._ to Dr. }l . ~\1. Leigh ton. El g i n ~d­
r an~le, Ill. Sta te Geo 1. Su rvey ( i n ·pr eJ>a ratfon). 

valley a s t he .. t of t h e Fox Ri ve r, with Sp r ing Creek valley a s a t r i bu t a r y , 

i mplies a con s i d e r able retrea t of t h e g l a cier and a c ons i de r able l apse 

of t ime, for t·1e cu tting , even of u nc onso l i dat ed r.1a t 0r i al, mu s t have be en 

slow be cause t ·1e strellills doub tl ess h .s.d low gr adients. It 1 ay be ,h owever, 

t hat an ice-dam..r--ned lake, sbil a.r t o one of t he ancest r a l Gre t L.:ikes, 

wa s p onded t o t _e east and had its outlet t h rough the Fox Rt ve r va lley. 

In such a case t he cu tt i ng woul d have bee n r elatively rap id. 

The evidence of a n erosional i n t e rval, comb i ned with t h e p r e s­

ence of t h e G,rea t Ma rseill es g r ave l .'..' o:rrn tion, separat e s cl e c rly i n L.is 

reg ion the Early f rom t h e iiiddl e Wis cons in d r i f ts. T11e Minooka mor~ine 
t'l,~lltc, 

is t h e11 t h e f irst of t he ~ Wis co ns in mora ines. 
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Mi ddl e Wis cons in 

Minooka drift 1/ 

1./ Leverett, Frank, "The Il l i no i a n Gl a cial Lobe 0 , U.S. Geol. Surv. Mon. 
38, p . 319, 1899 . 

· The first ice a dv~_nce of :.! i ddl e ·1.nsco:ns i n time crossed , i n the 

neighborhood o:f El gin, t he n ewl y exca va ted Fox :raver vall ey t o deposit 

the \1inoo ·:a mora ine. T ... is mora ine lies jus t west of ~ Elgi n~ but 

shortly swing s northea stward acros s t h e Fox River val ley a nd e nt e rs t he 

Barr i ngton quadranule i n sec. 25, T.42 N., R.8 E , wh ere it nlli11:es a s ingle 

consp icuous hi" .1 on t he western mar gin of t _e she et. I n fac t t his is 

the northernmos t exposure of t he Minooka drif t at t he surfa ce, f or ea st 

of t his hi ::i_ 1 t he Minooka drift has be en overridden and buried b"<r t he West 

Ch icago mora ine. It ma.y wel l be t 11c...t the high mass ive drift denos its 

east of S~ ring Creek vall ey i n sect ions 10, 1 5 , 1 6 ancl 1 7 of Barrington 

townsh i p (T.42 N., R.9 E.) are comnos e d largely or in 9art of ov erridden 

and buried ·Minooka moraine. Possibly what i s being mapped a s t he Cary 

membe r i n t h i s report may, to a considor a 1e extent, owe it s t hi c: 1e s s 

to buried Mi nooka moraine. 

The Minooka drift is l a r gel y comqosed of s tony cl ay, buff to 

tan i n oxidized exposures and bluish- gr ay below. However, in the 

1 "' 1~T4 ,SEt, s ec. 1 9 , T.41 N., R. 9 E., a kame sta nds 20 fe e t above t h e sur-

rou11di ng grave l plai n, and i s t h o'-1:;th t t o be of !'l ino oka age. Two hundred 

yar ds s ou t h and sou theas t of t h: s l'" ne is a n esker, or at lea st an esker­

like ridge, com"()osed of g r avel containi ng man~, cobbl es, boul derettes, 

a nd b oul de rs up to 2 a n d 3 fe e t in di sneter. 

side red to b e a f eature of the i\,ino }-a ep i s ode. 

This e ske r i s likewise con-

• 



Outwash of vl inooka a ge h a s not b~en i (ient i f ied i n t he area. 

l J.l~~· . . t .Y~-~~so mora 1n1c sy~ em 

Leverett 1/ p roposed_ the name Valparaiso system for the great 

massive mora ine ?:./that passes t ~roug;h Valpara iso, Indiana, sweeps a round 

1/ Leverett, Frank, Op . cit., p. 339. 

2/ Third A:rm . 11ept. ,U.S.Geol. Surv., 1881, pp . 322-325. 

t he sout~ end of • Lake I ichigan, and passes n::, r tb. and s outh thr ough the 

middle of t he Barrington area. Top o sr a!)hic map s were not a vailable 

for detailed study in this area, and no subdivisions were point ed out. 
"C\o~ 

Such study reveB.ls t hat t he Valparaiso system i s comDosed of t h ree mo-
- A -

r a ines fa11)ortant enough to be g iven ap·9rop riate narn.es. These mora ines 

in orde r of age (i.e. from west to ea st) are (1) t he West Ch icago 

moraine; (2) t he :Barrington mora ine, with its t wo sn a11 members, t ~1e Cary 

membe r and t h e Palatine member, located_ respectively i n t h e northwes tern 

and t he southeastern part oft ~e a rea ; a nd ( 3 ) t he Arlington Heights 

moraine. 

In order t o be i dentified as a terminal (or r e ces s'ional) mo­

raine t h e fea ture must have a t lea st one, and preferably several, of the 

following characteristics: 

( 1) c ~mtinui ty. The :ce mu s t be a ridge or bel t of ma terial 

traceable, with onl::,r small gaps if a :ny, for a considerable dista nce. 

A mora inic belt migh t be sca rcely reco ..o;n izable in one a rea; but i f it 

can be traced i n one or t he other, or p referably both, directions into 

cha racteristic tenninal mora ine, t h e relatively indistinct f eature may 

then be ca1led part of the. mora ine. 
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( 2 ) Topogr aphy . 

knob-and- kettle to·cography. 

. 5 
The topog1·aphic fe ature shoul d. ehow distinct 

(3) Karnes shoul d be present. 

(4) Elevation. Th e moraine should rise as a ridge or series 

of mounds , showing a noticeabl e rise from a t least one side, f orming a 

break in th e topography of the region, and in many pl a ces a long it s course 

form a stream divide. 

(5) T- ickness . The feature shoul d be a · thickened belt of 

drift. 

(6) :Boulders . There shouid be a concentration of boulders, 

• commonly erratics of distant origin. 

( 7) Outwash. The r e shoul d b e outv,rash sand and gravel, not 

only in the mora ine itself, but flanking it on the outer marg in and 

correlated with it in Bge. 

( 8) Arrangement • It should f it int o t he arr angement of othe r 

moraines of t he gene r al reg ion, and harmonize with what is known or in­

ferred to be t he ice movement of t ~1e o_istrict. 

(1). West Ch icago Moraine 

Location . 'l'he est Chicago mor ine, t he wes t ernmost ridge 

of t he Valparaiso system, may be traced from t he central part of t :1e 

Joliet Quadrangle, northwest a cross t he Wheaton Ctua drangle, t hroU£h West 

Chicago and along t he western part of t he Barrington Q;uadrangle. It 

l eaves the Barrington Q;u.adr angle a mil e west of Cary . 

Width. i"ne moraine varies from a fraction of a mile to three 

miles in width . 



This mora ine s t ands a s a fairly cons7 icuous 

ridge rising abruptly from Spring and Popl r Creel valleys on the east, 

and from the flatt ish country of t1 e Marseilles gravel !Jl a in on t he west. 

The to~)og r aphy is in general rolling, with numerous f a irly steep-sided 

hill s interspersed with undra ined dep ressions, four of whi ch conta in smal l 

lakes. I n overriding t he Marseilles g r avel forma tion, t :i1e Wes t Ch icago 

ice ha s produced i n pl aces a rough to-:9og r 2.:phy some,~hat resembl i~ ·kn.ob-

and-· ,..e ttle topog r aphy. Mo st of U1e hi11s, however, a_~e not lu.-:imes, but 

rather the result of gravel having been overridden, while mos t of t he 

depressions seem to have been :produced b., gl a cia l erosion. The l a r ger 

part of t he areas of t h is _d nd of to·oography shO\v: a t hi_n veneer of till 

2 to 10 f eet in t h ick ne s s, some of which is quite clayey while s ome is 

ver y gr avelly; so much so in the 1 t te r ca se t hat it is easily mis t aken 

for wa t e r-laid gravel, but it inva riably conta ins fine calca reous ma ter-

i a l t hat proves it t o be til l. What seem to be true k.an1e s may be f ound 

within such g lacially modified g r ave l a reas. A l a r ge a r ea of t' is nature 

is found along t he sou t h tank of t: e 71oz Rive r val l ey, anothe r west of 

Spring Le.lee, and sever al more along t ~1e nora.ine to t he south edge of t he 

quadrangle. Within t hese areas t he totiO#'r aphy is ver y r oug:h, with smal l 

st eep-sided hill s and deep 11-ndra ined .depre ssions . 

Tb.ere are severa l 1cames on t h e mora ine, notably in t he sou th­

western part of Barrington Township (T.42 U. ,R. 9 E.). Th e individual 

kames fonu consp icuous fe atures i n t ne landscape, resemb .~ i ng , from a dis­

tance, large haystacks. (_ ~ \ "6) 
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Th e largest fe a ture, which is ma p~~ed as a kazne, lie s i n t h e 

southwest p art of section 17, Ba rri ngton Township (T.42 N., R.9 E.). 

It is a l arge hill com9osed of coarse gravel. Th e one exca ve,t i on into 

it is a g r avel p it on the eastern sid.e. of t he 1lill abou t half-way down 
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the slope. I n t h is p it the mat eri al ·is seen t o be coa rse, poorly strati-

fied gravel, wi ~D a l arge pe rcent age of cobbles and boulderettes. The 

stratification is seen to dip westwa rd a t 20° to 30°. Su c"i1 a di p ana. such 

large size of material im:pl ie s deposition again:st t h e ice-edg e, as i n the 

case of a lea.me. An alternative suggestion is t e -~ble, namely that t h is 

was .t h e i ce-edge during the deposition of t he Al gonquin gr!: vel and that 

this hill marks t h e eastern e xtent of that fonnation against t he ice. 

However, no defi nite evid.ence is at hand t o settl e t h e quostion. 

Two eskers of .West Ch icago age a r e to be seen wi thin t he quad-

Jf r angle. Th e northern. one l i es i n t he SE •. ¾ of sec. 13, T.43 l\ .,R.8 E ., 

half a mile southwest of Ca!""IJ on t he su.rrnn i t of t he mora ine. On its 

ea stern end s t ands the water tower for the t ovm. It is so ne hundred and 

f ·ifty yards long by 40 to 50 yards wide, and rises 40 t o 50 feet i ri height. 

Its western end drop s of f steeply into an elongate c? epression, evidently 

a fe atur e of gl a cial drainage. The seconcl esk e r is f 0U11d at the west 

.rl;_4d 
~~1 end of the blunt tribut a r y valley to Spring Creek , west of Sp ring Lake, 

f 

i n sect:i.on 1, T.42 N., R.8 E ., Kane Cou:nty. Th is esker ana_ associa ted 
. ~~V')..-0. 

eskerine tract (!/,55 = •D9-) is found i n t h e bottom an. going u: t he vrnst 

encl of t ~1e valley. It is com-_:osed of small knolls and sli.:::·h t ridge s of 

irregul 2.rly becided a_nc disturbed fine g ravel a nd sand (~ fH 3::m} ~ 



A most peculiar bi t of top og raphy is seen i n t h e Fox River 

vall e.,r south of Ca ~J in sect ions 13 and 24 ( T .43 N. , R. 8 E.) McHenry 
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t, County . When vi.ewed from t he s out h s i d.e of t he vall ey (~. Fig . ~ \ 

1·' ~~ . -W ~) it looks l ike a flat-top, ed terrace of outwash gr c.vels stand-

/" ing at an elevation of 800 to 810 feet, or approximately 50 feet below 

t h e skyl ine of t he West Ch icago mors.i ne. The mat erial, upon close 

inspection, is seen to be e.ntirely of horizontally stratified sand and 

g r avel. But the feature -is not an outwe..sh terrace, for it is in r ee1ity 

a grou:p of hil ls, elongate, round, o val, anc i r regular, whose surrmits 

come _approximately to the s ame level. Between and among the hills are 

valley-like depressions, undra ined. pock ets, holes , and_ other features 

which couJ. d only have been _1ade by sub-gl a.c i a l waters . It is postu-

lated t hat t h is was a pl a ce of very a ctive sub- gl acial drainage b elmv 

t he Wes t Ch icago ice, and that t h e topography was t hus -oroa_uced by scour­

ing into t he underlying Marseilles gravels, whi ch baa_ not been removed 

from t 0·ii s part of t he valley by t "_e ,_ ost-Marse illes ep i sode of erosion. 

If t h e features und er discus sion were composed of Ca r y out·wash t h ey 

would no t h ave the dist inc ti ve topo ,.,.raphy which t hey· exh.ibi t _, 1Jut wou.J.d, 

instea,d, be a_issected only by nonna1 gullies a nd small valleys. The 

significance of t h is interpretation will be discus sed i n connection wi th 

the Cary outwash. 
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Comuosition. The kames are com: osed l a r gely of sand and 

gravel, deposited evidently a t, or ve r y near, t he edge of t he ice. \'t-~, ,'\-,.) 

The eske rs and eskerine tracts, lik ewise, are composed of gra vel and 

sand. Th e overridden Marseilles gravel a reas likewise eyJiibit large 

quantities of gr avel. But, al t ho 1 ~(h much gravel is :9resent , t h e re-

mainder of t he materia l of t he moraine is mostly till, which, as seen 

i n t h e available cuts and i n auger bori~gs, is brownish bu.ff in color, 

contains p redominance of loc u dolomites and l imes tones, ana. is much 

more silty, sandy , and p ebbly than t he til 1 farther east. A strik ing 

feature of the mor.c.ine and. t h e f eatur e i n which it d.iffers from other 

mora ines of t he a r ea ,f is the larg e nu,-:ibe r of boulders , ch iefly of distant 
__..J 

origin, t hat almost everywhere strew its surfa ce . Along t h e east-west 

road which passes t h rough t he souther n part of sec. 25, Algo nquin Town-
e; 

ship (T. 43 N., R • .9 E.), lv: cHenry County, 510 boulders larger t ha n one 

foot in diameter were count ed in a dis tance of tv,o miles; while in a. mile 

st re.tch of t he ea st-west roa d throu gh t he mi ddle of t h is same sect ion, 

641 boulders were found. A boulde r count f rom t he ro ad corner at the 

west central nart of t his same· section j ·_sec. 2~ to t h e northe r n corner 

of the sect ion , discloses a va st predomi nance of f oreign boulders. 

In thi s distance -- half a mile -- 561 boulders, large r t han a foot in 

diameter ·w re found . Doubtless many of t hese were dragged to t he 

roadside from the adjoining fields . 
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Table 3. 

Boulder count on th§ West Chif.§£.O moraine 

lumber of boulders 
Kind of rock of various sizes Total number 

1 foot 2 feet 3 feet 4 feet of lxmlders 

- ---- - *- .... ~·- ~-

Diorite-gabbro 92 125 76 5. 298 

Granite 52 72 40 2 166 

Gneiss 8 23 15 1 47 

l3~sal t 7 11 4 0 22 

Limestone 5 3 0 0 8 

Rhyolite-porphyry 1 ·,4 3 0 8 

Felsite 0 4 2 0 6 

Syenite 1 1 2 0 4 

Peridot ite 1 

Schist 1 

Grand total 561 

The notable features of t h is boulo.e r count are three: first, 

more than one half of t he boulders are , by field classification, diorite-

gabbros; second, over one-third of t he boulciers are g r an ites ; ana_ t h ird, 

the re is a surprisingly small numbe r of limestone boulders . ~ t only 

a.oes m other part of t he quadra:ri cr·le show so many boul de rs, but what is 
~- h .t ~l11 

f --:· 

equally significant, no ot h er moraine sh ows so l arge a p roportion of 

foreign boulders. ~ suggest .:..on mi gnt be made to account for t h is con­

centration of erratic boulders on this moro.ine. 



As the ice-edge was advancing , t l1e forwa rd movement of t he 

body of the ~lacier was f a ster t han t he melting cons tantly ta •dng pl ace 

a t the mo.rg in. Boulders, broken from t he p rent outcrops, mi ght be 

mo ved to t he edge of the ice and the r e dropped as t he sur roundin_r::. ice 

melted away fron. them. But t he 0 l acier as a whole was advanc ing , so 

that many of t ·' .ese same b01.1lders wodd e ·oick ed :) and moved forward 

again. Th is W8ul d happen time after ·t L~e, gradually concentrating the 

more resistant foreign boul clerC' at the out ermo~t stand. of t he ice. 

There would hence be a l arger -percentage of the::i in t he out errno .. ,t mo-

r aine than in the subsequently made recessional moraines . I n hannony 

witn t h is view is t he fact that t hese erratics are noticeab y rounded 

and are composed of resistant material . These f acts lead to t he 

conclusion that t he West Chicago mora i ne belongs to t he Valparaiso 

system , and hence is its outermost member first t c be de-oosited. And 

here , incidentally , beyond t h e point of the overriding of the Minooka 

moraine , is the outer.most member of the Middle Wisconsin series . i 

Relation to t he Marseilles Gravel format ion . The large 

amount of gr vel in the West Chicago moraine suggests t hat it was depos-

ited by ice overriding the earlier gravel formation . Weight is added 

51 

to t h is vie w by the numerous exposures of gravel all along t he west side 

of Spring Creek vall ey, overla in by till on t he uplands . A good ,exposure 

of till lying on gravel has already been cited in the gravel pit in the 

northwest co rner of sec . 32, Algonquin Township ( T .43 N. , R. 9 E.) , 

McHenry County. 



Sufficient well records are not available to prove whether or 

not the moraine is generally underlain by a contiruous sheet of gravel , 

though 12 of the 14 well r ecord.s obtained g ive water-bear t ng gravel below 

30 to 60 feet of t i ll. Probably the gravel format i on was so much dis-

turbed by t he overriding ice that definite recognition of thickness and 

distribution has become difficult . But the weight of evidence points 

to a continuous sheet of gravel below t he West Chicago mor a ine . 

Outwash . From the West Chicago i ce stand considerabl e quan-

tities of outwash sand and gr vel were swept westward across t he gr avel 

plain in the extreme sou thwester :part of t he quadra .le and down the 

Fox River valley. Thi s gravel i s seen in terraces along the vall ey 

as far north as Algonquin , where the moraine cro sses t he val ley • which 

are interpreted as remnants of a fonner val l ey t rain. I t i s al so in-

ferred as fon:ning the uppennost part of t he gravel plain , though t h is 

gravel has not a s yet in t h is area been disti~ciuished from t he und rlying 

Marseilles gravel where the one lies directly on t •:e other . Lines of 

glacial drainage and outwash cha nnels are seen beyond t he western encls 

of t he t wo western tributary valleys to Spring Creek . 

rangle 

(2) Barrington Moraine 

The Barri:cgton moraine occup ies t he 1 r ger part of the quad­

' (;, J' 
exten f rom Spring Creek and Cary ,, 
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on t he west to t he eastern 
• t , f ,:,_tJ1 tr, f' 

margin of the sheet . /i.s far as the evidence shows , it is a single massive 
. ;: 1'" ' 

moraine formed during a single episode of t be glaciation /I -It[ howeve~ is 

diversified to some extent by mora inal features of comparatively local dis-

tribution and significance . Thus from Barrington to the northwest corner 



of the fsheet the outer border of the 

feature, set off from the main part 

Creek and Fox River lowland. This 

mora ine rises as a consnicuous 

of the mo ra;~' ~/ t,be fi~wi/ Flynn 

outer ridge i s designated as t he 

Cary memoo r. It apnears not to be a frontal moraine i n t he common sense 
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of the term~ but r ther a phenomenon of sub- glacial and englacial depos i- .~ 
.... , .• • ~- t ...a~ I~ ~ '.l' ":". ,~ .. _ ·~ r" ... -: , ., • . '!:'1'" 

~,1 !, , f., ,., ,l l ,:1 ~ AR . , . . ~" 

tion The re are several eskers and eskerine tracts , and most of the 
-, .," ;, . •'l ; I I 

"'r".t ' is ~ot o<ri_i1 exceedingl y gravelly , ~ ut ~ kames a.re of the moul in t;y--:pe. 
- ,1-i .- U:s 

wh~t_, till [is presen'9 is comparatively. thin. Likewise from Palatine 

southward lies a rid '€ distinc t enough to be specif ied as t he Palatine 

member. 

( a) Cary member 

Location. The Cary member of t he Barri!'\gton moraine extends 

as a distinct feature from the northwest corner of the quadrargle south­

eastward , crossing t he Fox River two miles east of Ca ry, to a point about 

two miles we s t of Barrington. Here its trend be comes southerly for 

about three miles . Thence southward, to t he margin 9f the quadrangle, . 
' ' • •1, ... •~ >•#"~· l ,>1/ / ' ~.,;J/. ,; . ~ l• -i/. '11 ,l 

_,,«:"t>"t~• .,ef, ;fl·" ,,,._, ' l.-'- v'ii:.•,{ t .,,: ,! .,, ,,r t ,(t • ,r .,(~It :J, t ' " ,; 
it loses its identity as a distinct member and foocomes only t he outer / 

p~rJ of the Barrington moraine. 

[fil.~t~ [n il)ts 1 rorthern part, J his morainic b elt is about two 
)~,' , ' > ,{ --~'ij r ... 

miles wide;· n.B.rrowi-i9g t o a mile where it crosses t he Fox River~ e~tending 

again to about two miles in t hat part west of Barrington. r The boundaries 

of the member are in certain pl aces quite sharp , i n others so indistinct 

that no defi nite line can be drawn . 

Topogr~ The topography of the Cary membe r is 'the most 
., ..... 

t ypically morainic ' of the whole region. There are considerable areas 
,' 

II' 

_:haracterized ~ krune-and-kettle topography, in which ~e land 'is made' ~ ,,-,, « 
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~ f on;Jsteep-sided hil l ocks.,G ter ano th!.£( separated by deep undra ined 
~ -- . .,,.~ 'tr ')..'-t- !'-

depressions, or kettles (Fig . N). Such an area at Fox River Grove is 

~alf a mile wide and over a mil e l ong. {i_itr, Ski Hill , it s h i,_e;hest 

point, at t h east, i t presents an extremely rough topography .all ~l ong 
.... •• ... •• -_,.,,,. - • ... '•' •I .... I ,fl ... ~ 

' . - 1~•/ . ' 

the s outhern outskirts of th e village . This a rea , as wel l as t wo others 

farther north, as in t he West Ch icago mora ine, is found t o be made of 

gravel {Marseilles) which has been overridden, moulded by gl a cial · action, 

and largely strewn with til~ Gt several places i .n the Fox River Grove 

area exposures show contorted gravel overlain by till . The Ski Hill 

massive is covered with till, excep t for t he small summit hill which is 

made of gr vel to its top • This summi t hill, c ni cal and vE. ry steep-
.,,,-"' 

54 

sided , is looked unon as a moul in kame f onned i n a circular hole or 11 rnoul in" 
.L .J 

4 in t he ice after the lat te r had become s t agnant . Another moulin ka~e 

is seen on the cres t of t he mora ine north of Fox River (SE.¼,sec . 8 , 

T .43 N. , R. 9 E . ,McHenry County) • Th i s l a tter kame fu rthe nnore passes 

into an eske r t rendi ng off t o t he southwest i nt o a val l e - like depress i on 

' fo rmea. i by subgl acial water. 
~ou-\~"" 

Anot her\ kame and e~ker lie~ at t he very 
'--· 

ma r gin of the quadrangle i n the sou.t hern part of sec. 1,T.43 .,R.8 E. 

Farther sou t h there are n1;mero 1J s kames , either i divi dual one s or gr oups 

of t o or three , some cf which make consp icuous f eat u res of t he land-

scape , ti'i~. 10).. 

Two well developed eskers a r e to be seen on the mora ine . One 

l ies a mil e and a half northeas t of .Cary (SW.4 ,1~V-¼, sec . 8, T.43 N. , 

R.9 E, McHenry County). It is about¼ mile long , 100 to 150 feet wide, 

and rises to an unlulat i ng crest some 30 to 40 feet above its base . 

A grave l pit at it s southern end shows it t o be made of fairly- coarse 



,,1 s: ..,,..1,•n, r l I I:/ • 

gravel and sand with~fairly good sugges tio"y of stratification dipping 

wi th the slope of the hill • A second esker is to be seen on the east , 
.,,. f"' (j ' J ,t ' , ,.. .~,, ( ·t;. f ' f I 

s ide of Spring Creek in section 32£_T. 43 N. ,r R~ 9 E. ,;McHenry County ./ 
Ct J• 

This esker trends southwest and l ines up with{tneJ eske7u tract previously 
:-- ~/ t' 

mentioned in the wes t tr ibutary of Spring 
~\ "-\A,,•'(·~.U,"fl, ~ . 

Creek . /Jh_e suggestion 

thi~.wa~ .a •fair::.~ :persis~ant line of subgl acial drain ,e . 
f l ~ 

Even aside from the kames and kame-lik Jl areas t ~ e topography 
I\ 

of the ~oraine is noticeably r ougher than t ·at of t r e cou_~t ry on adjoin-

ing sides . The hi 1 s, thow :h made of t il 1 , are co:m._rnonly 30 to 50 f eet 

high , and the int ervening depressions are deep and fairly abrupt . Many 

... ~. of these depressions contain small lakes and ponds , such as Twin Lakes 
, ' j 

two miles west of Barrington . A half mile south of Goose Lake , in the 

same vicini t y , the tonography and lacustrine , aterial in the bottom of 

a small valley show that a small lake once existed t he re and has been 

drained during post-gl acial time . 
') • t~ l 

The Cary member, ' ¾-hile ·composed lar;g:ely of 
/'I. 

till , contains a notable amount of gravel and sand . Practically all 

t .. e well records f"show gravel. .' A probab e interpretat ion of these -
report~~ince til 1 is very widespread at the surface , G that gravel , 

being t h e important water-bearing formation , impre sed t he well drillers 

and the well owners in their search for water . Therefore when a well 

is re·porte<;, :o be in gravei'Jt he probability is t::lat the l owe r par[ of 
t-1. ~ _,_ :· . 

the well ~J-s in gravel . t any rate, it is significant that t here is 
.,,Mil< ,1 

so much gravel, for it may mean that t he moraine was depos ited by ice over­

riding an extensive grave and sand formation , -- poss ibly arse il les 

gravel , though this is speculati~~J ( 9-'--C( . >--1) 
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An accurate record of ~he well on Mr . Bell's fann, 2¼ miles 

1 
west of Ba rringto n , shows the kind of material below the surface . ' 

Log of well on Mr. Bell 1 s fann 1-:rn!!,:1 sec . 4 T . 42 N. R. 9 E . 

Cook County 

Description of s t rata 

Yellowish oxidized till 

Blue till 

0 •••••• ••••• ••• • 

Sand 

Gravel 

.. ............ ... ...... 19 •• ••••• • ••••• 

Limestone 

Thickness 
Feet 

40 

50 

100 

1 

22 

Depth 
Feet 

40 

90 

190 

191 

213 

The yellowi sh brown color reported here i s characteristic of the up-oer 

part of the till over t he whole moraine . G;om the aver O'e of si; a~er 

borings/ made on flat upl and surfaces where th~ \lP ha s been little 
(. 1 , ,l' t· / ( { , ~> 

0 
, ," 9 ., ... 

eroded f the d e-oth of1 leaching Ti's ·2.5 feet': , -·1>n~ of t hese borings shows 
/ '" 

o ril.y 8 i nches of lea ched till_, suggesting that probably part of the 
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l eached zone has been removed b~- erosion. If this boring were rejected 

the average would be 2 . 8+ f ee9 A representative boring located near 

the center of M. line of sec . 4, T . 42 N. , R.9 E, shows the following 

section: 

Soil, brovm loam ••• ••• . .. ......... •• .. • 

Clay-loam , leached , buff • • . . . ..•.... ..• 

Till, calcareous , buff •• .•• . . .•. ...... • 

Thickness 
Ft . I n . 

2 

8 

4 

6 

---- ~ r 
I The pebbles of the till are str iated much more cornmo nly than those of , I . I 

the gravel . 



~, 

SG ~) The gr avel of the karne e rea~ is in some places coarse as, 

that exp
1
?_s-:d near the stat ion of Fox River Grove (Fi~. 1~I;) and in 

f ome pl aC~ f ine ~ as at the west e•nd of t he same village i n the NE .¼ 
• i· ~-sec. 19, T.43 N.,R.9 E. , McHenry County. Like variation in size is 

A 

shown in the material t h roughout the entire morain: J 
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The following pebble-count gives the relative proportions of 

4ifferent k lnds of rock i n the coarse material, composed of 20 per cent 

Sa.rid, 30 per cent gr avel, and 50 per cent ove r size, found in t he gravel 

pit mentioned above. One inch uebbles were used and t he det errninations 
r··-, 

I made with acid. 
,.,..,,,,.,,.,..,.,.., 

L 
Per cent 

,h 

l·:' -~ ;r ,;, I) 

Dolomite ) 
Limestone ) 

Diorite 

Granite 

Basalt 

~artzite 

Chert 

.... .. .... .. ........... 

93 

2 

2 

1 

1 

The sto'nes are p redominantly ,"rounded and appear water-worn . 
/I 

Dozens 

of the coarse-grained i gneous rocks are so wea thered t hat t hey crumble 

under t he p ick. 

In another pit three miles southwest of Barrington, loca ted 
! ,tf' . ., "'. ' ' 

.,. . ·1 i' 

in the NE.¼ s ec . 16,r T.42 N. , R.9 E--:, the material of a kaxne, composed 

of 60 per cent sand, 20 per cent gravel , 10 per cent cobbles, and 10 

per cent boulders, shows the following composition: 



Limes tone ) 
Dolomite) 

Diorite 

Chert 

Sandstone 

Ironstone 

..... .. ....... 

.. ..... ..... .. 

Per cent 

94 

2 

1 

1 

1 

A boulder count taken along the north-south road a mile north of Cary 
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-t,tfi' 
shows· a preponderance of foreign material, but@so a lari e?percentage 

t.· . ., 1 f, - l -· 

of local boulders than 's to be found i n t he West Chicago moraine. 

-r o..\.·d L LI 
=B_oul-:C..d-'-er_c_o~un_t_. _____ Cary member. ·:~ fr7-1, .,, "j 

Alon.a: north-south road, sec. l 1_T .43 N. ,__ __ R_. --"'-- / 

Kind of rock 

DiorHe 

Grani te 

Basalt 

Gneiss 

Schist 

Rhyolite-porphyry 

ifu.mber of boulders of various sizes 
1 foot 2 feet 3 feet 4 feet 

34 47 17 3-

22 16 7 0 

5 4 3 0 

0 4 l 0 

1 

l 

Limestone and dolomite 9 5 2 0 

Quartzite l 

-Sandstone l 

Grand total 

Total number 
of boulders 

101 

45 

12 

5 

1 

1 

16 

1 

1 

183 



59 

(B) The main Barrington Moraine 
~ 

Ji"" ..,. ·-· 
~ j- ~ ~ 1 ~--\ 

[ Loe.at ion ;jl\' \The main part of t h e Barri ngton moraine 'tl.n the ) 
. . ,, 

( -···northe·rn half o·f the( at;ea. extends from the Fox . R\ver and Flynn Creek 
~- .... ·-- ..... .. .. ' .... ~- ; t )\, ;, ~ r.;, .. .✓-• ,/ 
lowland to t he ea:stern margin of t he sheet , r while} in t h e southern half ,:_.,_ _.,.,..• ./f jl~\ 

it str etches from t he Spring Creek lowland to t h e}1- ,;_t~ .. t~ of Palatine, --
a width of 5 to 6 miles. I 

il ' ' ,JI. , ... t -.., .-,,,,,,,J ,,~•t.l / -

, Topography . The topography of t his moraine(may best be '' 

o/ . 0t !;~,,,_ . 
0 ,,~~' 

It 

, " ,1. ,fl"" l ,. . . ~-·· ...,......, ,l,l"rlf.,-t_,l ,~,-~ •· , t' , 41 j;~ , .. ! l . (' 
typified a:; -b;ei~ massiv-;7 (Fig. ~) • y It is COID"90Sed of l arge hills 

I _ ·: ) -

of drift ~ large for gl acial topography] Se,;'"eral of the~ hills rise 
- - ,,~ €i\/h.(I 

80 to 90 feet above t heir surroundings,<while many of them exceed 50 I _J . 

f eet . They are exceedingly irregula r in size and shape, but co nmonly 

have gently rounded summits . Slo9es ar~ l i kewise very irregula r , some 
ti Jl'li.' f, 

as steep as t h e material will stand, ~whi.le ·t others ,, .... re,f compa ratively 
•IM' " . 8\lttl'i, . ..._ l 

I:.(~\:'··•/ ' 

g~ntle . There are two notably rough L~at~h~,!J; one in the neighborhood 

of Ho11ey Lake north of Barrington , and t he o the r in the Cook County 
,.,~-

Forest Preserve between Barrington and Palatine (Fig . ii-). Numerous 
__ ,,, __ ,,...,,. ,. ••-•• • _,, .,.,,~ ..... • ,t_..,,,,,.,_,. '"1'11Mil-'... •~ •• ••• r·•,.. ,,..,,,.-,, .... 

6.t~-:ess io;'{ ei th0 rounafi.s5' irregula; ;::_or elongai!) dot the surf ace of 
..._,_, ... ,,.,. "' -- ·- ~ -"- ' -··-.. - - """"-.......,..._ ---

the morain_~)}in the bo~;}?~ (&f'!.~: ; ,., '[~_f wh i ~E}~~at and muck ha ve accumu-

l a ted( -t ho b i~ -- ;e~er;:q~:r,,...the~] small lake s are to be found • . Diamond 
.,.,~•~ .. - .,,.r •· .. .. ••1, 

Lake and Lake ~~.:.!.~1;1 ... ~-~.cn __ almqst a mile across , f occupy shallow dep res ~:- _,,.,..,, 
,,..------ '{, __ .. -~---···~·~--) (.t/l'"'t-.,. i 

( i ons _i~- ~~e ; : :t,:ri,_1 _ Honey Lake , Grassy Lake , Goose Lake , and numerous 

smaller _§.nnani'ea.·· on~.~~:..:__ ~f t~~e s~e characte~-· -

Composition. The materialE,s expose~ at the surface , in 

shallow cuts , and in auger bor~ is t he t ypical b rownish-buff to 

drab-buff t 'ill so widel y s een in t h~ Valparaiso sys tem. It is charac-

teris ti,cally a f a irly dense boul de r clay , though small deposits of gravel 
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,. 
r :_.11:tf, · , 

are seen here and there, either at the su.rface _}:r7as lenses i : pocket~ 

v,i thinUhe body o~}the till. In the Fore~,t Preserve, 3 mil es east of 

Barrington (SE.¼ sec? f P;:42 · •.J :{o' E:) ·iict 20 foot bank sho;si~m.J" :~ 
4-,....-.i ... lt:.;;;J 

.,/ I 

oxidized to buff colorJ to a depth of 15 to 18 feet , below~ hich the · 

till~ is bluish-gray £!i color: Few boulders and relatively few s tones 
,.--

occur in the drift belo,r, the surface for a count of t h e st.ones and peb-

bles revealed only 15 to 20 per square foot on . the surface of the expos-

The p ebbles are markedly an a r and many are striated. The 

in the oxidized part commonly breaks into an ar fragments when 

it is dry , while that in the unoxidized po rtion is entirely massive in 

structure . Well-records show t hat the bla~..ket of till varies from 50 

to 100 fee t in thickness and. commonly lies on sand and gravel . In the 

) neighborhood of Lake Zurich there appears t o be a l arge and. tt.ick depos-

it of sand below the surface layer or till . Specimens of coniferous 

wood E.~;J found in this s and at a depth of ~~eet at t h e Vickery 

Kennels, half a m · 1e south of Honey Lake , SUiges 1.~ an interglacial 

originf or t h is san 
-, 

formation . ,r 
' ,.,., \ 

The compos ition of t he pebbles com·_ osing t he till is seen 

from t h e following pebble-cunts : 



Pe ble- counts from the B~rrington moraine 

Till. 

Limestone ) 
Do omite ) 

Sec. 

. ..... ..... ... .. ... 

:B asal t .... ..... .. .. ... ... .... 
Sandstone .. ....... ...... .. ... 
Shal e 

Dior ite 

Felsite 

Granite 

Chert 

.... ............ . ...... . 

.... ........ .. ....... . 
.............. . .. " .. .. . . 

Rhyolite 

Graywacke 

• ft •• • •••••••••••••••• 

Per cent 

86 

4 

2 

2 

1 

1 

1 

1 

1 

1 

--e- Sllnilar count from a gr avel pit 2 miles no r th , i n SE .¼ sec . 2, 

Cr· 43 ., R. 9 ., is as fo lows : J 

Limestone ) 
Dolomite ) 

Basalt 

Granite 

Chert 

.... ................... . 

..... .. ... .... .. . ... ... 

Sandstone 

Diorite .. .... .. .. .. .......... 

91 

3 

3 

1 

1 

1 
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-;:/ A pebble-count in the,,, till f, miles southeast of Barri ton 

in • 
3 

sec .8, f 42 N. ,R. 10 E., Cook County, gives the followi';;ij 

results : -- / ,,:..t · ,,., ' ' ' . • f ·, 

I. 

I 
Per cent 

Dolomite 

Chert .. .. . .. . .... ..... . ....... . ... . 

50 

18 

8 

7 

6 

2 

... .... ..... .. ..... .. .... .. Granite 

Basalt . .......... ........... ... .. . 
Sandstone 

Gneiss ........ ....... .. ....... .. .. 
Graywacke ..... ........... ......... 
Greens tone ...... ... .... .. .. ........ 
Q,u.artzite 

Diorite 

Syenite 

............. .... ...... .. 
........................... 

Q,uartz ..... . ...................... 

2 

2 

2 

l 

1 

1 

A deposit of lacustrine materia. in the morai ne is seen in 

Cuba Township i n Lalce County , ~ N.E •.i sec . ~ e n~r!~ ce~t~':3- part of 

3 , T.43 N. , R.~ E.j where the hig way is cut· t hrough a snall steep-

sided knoil • . ~n the north side of the cut the section show;}about 
t .;) 

a foot of soil underlain by about 2 feet of leached bu.ff till , below 

which is exposed 6 to 9 feet of light bu.ff laminated sand and silty 

clay. These laminae are almost horizont " ~~dul ating only slig!1tl~ 

I n the laminated mate-rial are sma 1 pocl ·ets of gravel and till , una_er 
I,. ' 

several of which the laminae bend downward , suggesting, the[i.epositioj 

r; 
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of the gravel and til while fro zen in ice blocks . 
__; ~ t\.~~ 

in thickness from paper-thin up to 5 inches 
1 

.iarry of t Le thicker 

layers are made of verr fat , smooth and st i cky , gray-buff clay , and 

break into 1 i tt;te angular bits . [- e de_~ osit - is evidently l acustrian 

in origi::0 On the south side_ of the ro ad the lami nated material i s 
~' .,,, .. ,.,.,.,, ;pi: 

not so thick or contimous , and till is present not 0 1 y at the top but 

at various pl aces in the cut. Probably t he deposit was formed either 

near the edge of the ice in a§ eculiar~ q~iet pool F to which sediment 

was washed vory quietly and probably slowl~ , or was made in a local 1asin 

on to of the ice. 0-ch superglacial basins ,occupied b;r lakes at times 

of melting and showing l acustrine sedimentation, are not uncommon in the 

Antarctic glacier today] 

/ .L~other, but/ larger , a~~a of l · ~;'-strine clay ~ fo~d 5 miles 
,, ,,,-- ¥. ·' 

SSW of Barrington (sec . 34, T.42 N., R. Here closet a square 

mile is covered wit~ ~ine , f at clay and ,silt ,[which in several boring~]?. 

' c ontained no pebbles . The surface lobksal most flat ~o t h e eye , with 

broad swells only 5 or 6 feet high . ro boul ders or stones are seen on 
f (.) t. ,p ,J,.f "' 

. 2 .,,,,.. ... / .,....,..., . 
,, •·' ' ::J 1. (;,J. , 

the surface . A ':ell [ cen~, S •4 , ,1 sec . 34 , . 42 .,R.9 E.) reports 40 

feet of "water" clay over 10 feet of gravel and 150 feet of 11 hardpan11 • 

. ·7 -r 
Three auger borings illustrate the -character of the material. 

Soil, dark buff brown loam 

Leached clay loam ... .. ..... ... .......... 
Buff, drab , mottled , calcareous clay , very 

fat , 3 a~all lL~e concretions about 7 
feet from the surface . o grit ••• .. • 

Thickness 
Ft . I n . 

6 

1 6 

8 8 
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Very dark clay l oam soil 

Bu.ff drab clay .. . ......... ....... . ...... . .. ..... .. .. 
Fine sand , buff at top ,grayish at bottom ........... . 

Th ickness 
Ft . In . 

1 

6 

2 

6 

Bluish gray , fat cl ay • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . • 1 

6 -; Soil 

NE.¼,NE.¼,sec . 33 ,T.42 N., R. 9 E. 

. .............. .... ................ ..... .. ..... ... 1 
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~ne s a nd with _ pebbles at bottom ••• @. • ; •••• ' 1 .. ~ . . • • ,. 2 6 __ 
J\ tk 1 ..-_,f a.v-~""" °'& / ~ &1.4.r,1 .,:, ..,_ c e,(&~ i, ~o~ """'. "\.A.c.~. -a.4, 'l. 1i" ('T.~t /V,,~!lt'i.) ~ tucs lq, Be.,, 

(.,'T.'-IIN.,A..,o\.0 T+ :~ l\.oU,4,,~c:t,·11 ~ i"'sha.~a a.11tJ..v q,boCA.T ½."'-'-'42 ~av-01~. ---

' Q esiae the Higgins Road along the southern ed.gei of this area, o..s e "'"'-"~"'"J 
till is exposed i n numerous cuts . The area.! may consequently be inter-

prated as lacustrine material depo sited lli~der condi t ions where t he wat ers 

were quiet , and the sediment was fine enough to allow the smooth cl ay to 

be laid down to a thickness of 40 f eet· i n one plac;:J An int erest ing 

exposure eside t h e road 3 miles southwest of Palatine in SW .¼ sec . 32 , 

C : _.42 N., R.10 E. shows 8 inche s of soil over 1 foo t 2 inches of much 

weathered and leached till , below which is 2 f eet 6 inches of calcareous 

gray clayey till . 

inches in diameter with f l at faces and sharp angles . 
f ~.,, .,, lf. ', i . ,j ). ..t f .... , ,r;,,,, .1 • ~ II. 

[~pinkis~ il occur ,/ the Color p robably being due q) a1teration~ cally J 

/It is possibl e that t he i ce riding over "pink" Bloomington till may have 

picked up some of this earlier till . But the 11 pink11 color here grades 

so gradually into t he surrounding till as to rende r this suggestion un­
..--

lilrel0 Small frB€,Ilents of shale are common i n this exposure , 
__... 



In the southwest corner of the s·ame section ~ e following 

material occurs; 

Thickness 
Ft. In .• 

Soil, buff clay loam 6 

Li~ht buff weathered gravel •••.••• 1½ - 2 

Gravel 6 

peculiar for it is composed of approximately 50 per cent 
Ck.K _..) -

shale~!, 1s so rotten~it c rumbl es i n the f :'.'1'ers, When the pit was 

opened- the gravel was saturated with water ,[ issuing at the base of the 

hill in 9 springs. · I t was necessary to tile the pit for drainage 

before excavation could p rocee~ J Thii : ay f_e~ be par t of t he water­

bea ring stra tum of t he Palatine district to be discussed later . 

Boulders are r ather sparsely distributed over the surface of 

the moraine , averaging probably not more than a dozen per square mile, 

are places, such as t nat south of Honey Lake , where they 

However, t he largest boulder seen in the region 

lies on this moraine in section 3, Cuba Township . It .is a b ig block 

of Niagaran limestone me'.'suring 10 x 8 x 3 feet exposed (Fi g . ~ . ] The 
· t ,r, ·• 1' · _.. 

vast majority of t he boulders are comnosed of rock foreign to t he r egion , 

such as diori t e, granite , or rhyolite. 

Gravel i s to be seen at the surface in many small a nd widely 

scattered places. 
r--~ 
#, Examples may be cited as : 
L., 

SW.¼ sec. 33 , T.44 N., 

R.10 E. , Lake _County , SE.¼, sec . 17, SW.¼, sec . 32,T.42 N. , R.10 E.,Cook 

County , and a t several places along Popl a r Creelc i n eastern Hanover Town-

ship. The Flynn Creek lowl and, extending f rom Barrington northwestward 

to the Fox River,· contains a considerable amount of gravel. Ther e ·are 
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t hre e kame areas , two small ones along the creek in sec . 22 , T.43 

R. 9E ., and one large one near the mouth of the creek in sect i ons 9 

and 16 of the same townshin . The t wo souther n a reas show t ypical 

. , 

kame- and~kettle topography , while the northern and l argest one has a 

l arge gent ly rounded crest covered. with gravel and gravel ex: osed to 
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view in t wo g r a vel p its . 

patches of thin gx·a.vel alo 

I n addition to the kame a reas , t here are small 

the creek in sever 1 nl aces . Near Flynn 

Cr 8ek School , in no rthern part of sect ion 15 ( T . 43 N. ,R. 9 E. ) a well i s 

65 feet deep s a i d to be mostly in gravel , but south rard for a mile the 

eas tern bank of the st ream is seen to be made of g r avel o ~iy a few feet 

thick and horizontally bed ed . It is evidentl outwash material depos-

i ted duri · t he recession of t he ice . I n section 27 of the same township , 

four gravel p its have 0"9ened to view horizontally bedded sands and g r avels 

of the se.rne general character . Along the easte rn margin of h e Flynn 

Cree .. l owland , as in sections 2, 14, ' nd 23, local deposits of sand and 

gravel are to be seen here and there . 

extent and, in al 

avail ab le on t h is 

t . 
I• 

r ji 

probability, s,all 

1 tter po,int:J 

j 
t'--1 / .,, " 

They have relatively smal l areal 

thic_ ess , though no da ta we.re 

Location . The Palatine me:nber is a lo , rat her indistinct 

ridge , with a no rth-sou t h trend , l yi rg bout two miles west of the eu.ster n 

margin of the quadra p•le . I t is fairly wel l develope i n t he southeast ern 

part of t he area , ut mer es with t he main mora ire about h.ro mil es north 
j " "ti{'1 1. ;.j;. .. 11 

o alatine •. vit,.,.~onti :ues a a(mo3 cons _ icuous morainal ridge southward 

across the Wheaton quadrangle , through Lorn bard and Downe rs rove , fonn}ng . 'i 
'; •-/ , " , · : ) ·'1" , ' ,,~/ ( •. , ,,i, '"( · t,..v, ;. :,,,..,r.t: ., .• ~ , l . .- :-

t he east side of t ne val ley of the east branch of Du.page River . Its / 
,/ ,.., ·' 

·" . 



western side slopes gently to a north-south depressi9n occup ied by small 
f ' ~t II rsJ. reams _whi?h cross t he :d~ ~ Jri »au :.o.w p9 s : -gl~c ial vall e.Y:3 to j o i-;;}Sal t 

'> ., . l ' ' ' I- " •·· I: /' > ,. • ~ I ./· . \ ~--' 4 eo. , . ,. ., ... , ·•. ,, , . . . . ,. 
Creek Its we-stern side slopes gently to the flat bottom of Salt Creek 

valley. 

no place is 

1 in width, while in places it narrows to a half mile. 

_, ,(;,. Topograp~. The hills are ra7ely mor e than 30 fe et high a;;J 
1f ...,t(,,');J_.,t,•1 t. t . ...? / ·- • . 'ij ► .,..- r ;\I , • • • f .. · 

/ + Ill ,..-, J > I 1· ' , f"i- ,if • , I •~ (',iii " ~ I ..,-. 

e depressio1i~ a re d~ rrespond~ngly shal low, thus pres~nting 

topograp~ ~ -supports 0!1y° ;~ e anl t ~t'" i1e~ a ;,,il~ from the 

southern border of the quadran gl ~j in the center of sec. 25 { T . 41 1Q'., 

R.10 E., Cook County..! Th is kame is about hal f a mile long by a quarter 

of a mile wide,f nd exhibits both a cha r acterist i c kame-like toyography 

and also a t ypical kame-like com, osit i on of sand and gr avel below the 

Composition. Where t he stream crosses the moraine in the south-

eastern part of Palatine Township several go od exposures of t he material 

are seen. I n one of these 12½ fe e t of buff oxidized till overlies 4 

feet of blue-drab clay till. Along certain cracks. t he oxidation pene-

trates this lower bluish till for several feet. Elsewhere the till of 

this mora ine is the typica l brownish buff color. It is leached commonly 

to a depth of about 2½ feet. Boulders are sca rce upon its surface. ti:n. 
-~ - ·---- ~ ~f. ~ 

exceptional feature of the materia l i t he kame in ~ -D6~c. N., 

R.10 E., Cook County, is ~ a l e present. ~ From a 

pebble count and an estimat (or-~h; -~ teria fthr ';ughout the whole kame, 
_.--1 - - . _., 

~ ale makes up almost 50 _per cent{?f the drift-: f Com.'Ilonly t he particles 
, --
are srnall and flat weathered to gray on t he surface, but .dark greenish ,. 

c;_.,,;.. .. 
brown to black on fresh surfaces. So soft is thi material that when 

' . 
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mo i stened and ground up in t he palm of t he hand it makes a coherent sticky ball. 



( 

The elongate lo,vland area west of the Palatine member[ i.e. 

between it and the main l3arrington mora ine, cont i nues southward from 

Palatine to the southern marg in of the quadrangle, and thence southward 

across the Wheaton Q_ua.drangle through Meacham, to form t he valley of t ne 

east branch of Dupage River~--\ W'i til:;; the ·Barr ington qJladr ang11 [1 tJ is 
.... \__ .. ·-· . . _,..,,. -

largely floored with till, there are considerable [patchef /'cif/ ine . 
i ,.,. " . , .,.,_ /I'd' t '' 4 ,. 

outwash gravel and sand, evidently deposited during the local stand of 

the ice margin. One of these ~eas of outwash extends southward from 
. ,:;: lji 

Palatine for three miles, while another fills the bottom of the depress-

ion from the Higgins Road to the south edge of the quadrangle, a distance 

of 
V1'1 

pit a_ mil~ south of Palatine {NW.¼,SE.!"J sec. 22, 

-' .42 N., R.10 E.) , Cook County, will serve to g ive an idea ojj/ ~~1.e char-
..,,-

acter of the outwash material. Three or four feet of gravel is e:q>osed 

on the side of a low h i ll. The pebbles are ~ ical:iJvery small in 

size (rarely over half an inch in diameter), corrJnonly angular land an 

( -'est~~ h owriJSfout 5 per ce~/of them to be..,St;i : ted. 1There l:D?h 

~ay ~~n the deposit ; The bedding dips ~~fi~a:y to the south. Several 

boulder s ~f l:Lrnestone and granite lie on the bottom of t he pit. A peb­

ble count of ¼ inch size shows a remarkably large percentage of shale. 

Limestone ) 
Dolom·ite ) 

Shale 

Chert 

Q;uartz 

Rhyolite 

Granite 

Basalt 

....................... 

. . . . . . . . . . . . . . . . . . . ... 

....................... 
. . . . . . . . . . . . . . . . . . . . . 
...................... 

....................... 

Per cent 

60 

25 

8 

3 

2 

l 

1 
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another gravel pit 1½ miles farther south on the crest of a 

hill beside the stream, the material is small f ine g r avel and coarse sand. 

It is well stratified, dipping southwest, and contains a notable amount of 

flat shale pebbles averaging about one-fourth The presence 

of so much shale and clay in the outwash makes it poor for concrete work. 
,4,,,1..L A.~ ~ '\M.c,\.~ . 

Conseque_ntly the gravel is used only for local purposes o;e abrb :rroade-. 

f? ~ 

(3) .Arlington Heights moraine 

_,... --------- --
Location. The Arlington Heights moraine [Lies for the most 

., .. ,,..,-• . . ._ .. - ... ~ -- - ---;_r:-, -, - .· ''A 
part east of the fBarrington quadrangle, thou~h it~ western slope lies 

~ - {_·'; \·, 

wi1;hin t he (are.5, in secs. 17 an~ 2?, T~41 ,P· ,~.il E., and secs. 6, 7 , 
' , .. ,? ... cf • ... •{t 

18, and 20, T.42
1

?-i., R.ll
1

E. , .... It . is seen §J :ro rm5 a distimt ridge on the 

west side of Desplaines River in the Waukegan Quadrangle. Thence it passes 

southward t hrough Libertyville, Long Grove, and Arlington Heights, forming 

the eastern side of Salt Creek valley almost to the Desplaines :River sag • 
..,... • /',('. r •. 

Stream<S courses7lie ·• north and south along its western margin, 1 i.e. in the 
._ It,,} 

depression between it and the Barrington moraine, save where they cross 
. ~, l 

eastward 1throw0h it, to~Desplaines River / in narrow, young, post-glacial 
' ..-- ,i,..__ 

valleys. Such streams are Indian Creek, ~uffalo Creek, and Salt Creek. 
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G 1ze. ---, his moraine ' va;i~s f rom one to two miles i n width, ,/ Av :., ). 
~ 

Further study in r egions to the east and south may show t hat a wider 

tract may belong to this moraine. The crest areas along the Il}oraine 
fi 

rise comrno~ 50 to 60 feet above the lowland on the west •;r~;\ he lower 

rolling country on the east. 

~~pogra:ohy. [ e topograp~ of the moraine is not very strik-

1~] Subdued slopes, l W hills, and gentle undrained depressions are 
f\1' 1' 1"""·­

characteristic features. l _~owever, along the eastern margin of the 



:Barrington Q;uadrangle in section 6, T.42N., R.11 E, is seen a steep little 

kame. Two others lie in the sarne section just beyond the quadrangle in 

the Wheeling map. They rise 20 to 25 feet above their surroundings. The 

northern one of the three has been excavated for gravel. 

Composition. The material of the moraine is l a rgely clayey 
I 

... , 
till, are composed of gravel. A well}along the 

Higgins Road near the east margin of t he :Barrington Quadrangle (NE.¼, 
~ ~-.,;' .. ·\ ·,. ;_, 

SE.¼, sec. 20, T.41 N., R.11 E~) shows 20 feet of till over 40 feet of 
, · ~ ~~:wiiAf . i'. ·J1#oil'11 lli· 

gravel, with tili at the bottom. 

Valuaraiso intennorainic areas. 

Included in tbe Valparaiso system within the :Barrington area 

are two consp icuous north-south lowland tracts or interr!l)ra inic areas. 

They serve to separate the three moraines of the systei;. 

Cary - Spring Creek. From t he vicinity of Cary southward 

through the valley of Spri rg Creek, part of ~oplar Creek with its southern 

tributary, t o the south margin of t he quadrangle, lies an int ermorainic 

l9wland area .• Cary is situated in the northern part of this intennorainic 

area at an altitude of 760 feet. Fine gra vel is seen at t he surface, but 

the town well shows blue till at a depth of only 22 feet ( see apuendix). 

Since t he Marseilles gravel f ormat i. on is found t o the east below the Cary 

member at a higher elevation than Cary, it is inferred t hat this area was 

reduced somewhat by glacial waters prior to the invasion of West Chicago 

ice (Fig. ) . Subsequently it has been modified by glacial waters 

flowing south along the _margin of the Cary ice, grading the surface to 

its present expression. 
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The depression occupied by Spring Creek is an 

intermorainic tract lying between the Cary memb:r and the West Chicago 

moraine. 

long. 

It vaxies fro m one tot~~ miles in width and is about 7 miles 

It is constricted at the northern end by a pa.rt of t he Cary mem1:B r 
' ~1. 
~ which almost blocks it. In fact, there may have been a small lake in 

the northern part of this depression, dammed by mora inic material, t hrough 

which Spring Creek has cut a small :post-gl a cial valley. Such cutting, 
and 

however, was not more than 8 or 10 feet deep,Asince no i mportant _lacus-

trian deposit is found. by auger borings in t li e bottom of t he Spring Creek 

valley depression, where such a lake might have stood, the inference is 

that if a lake existed it was very shallow and short-lived. There is 

present t be · embankment of a small a.rtific1.al dam , extending f rom t he 

eastern side half way across the · ou tlet. If ever completed, th is dam has 

long since been abandoned. But t he pit from which material was excavated 

for the embankment, while badly slumped, still shows fine gravel. A. nearby 

small gravel pit exposes similar fine gravel with horizontal bedding. Near 

the creek, just upstream from the old embankment, appear ledges of cemented 

gravel 10 feet above water-level. This cemented gravel is of medium size 

not unlike the cementecl Marseilles gravel alo~ Poplar Creek. Above this 

cemented gravel, digging uncovers a layer of fine calcareous silt, sug­

gestive of lake deposition. 



This Spring Creek lowland h as three striking tributaries from 

the west which appear to have had the same general history. They are 

each wide, flat-bottomed, steep-walled, and blunt-nosed. In each t he 

lower part of the walls is composed for t he most par t of Marseilles 

gravel, while the up~er part i s made of West Chicago till. At the 

western end of the northern tributary, west of Spring Lake, an eskerine 

tract extends from the bottom of the valley up the western end and over 

the crest of the West Chicago moraine. Being fonned, as it was, by 

We st . Chicago sub-glacial drainage it shows that thi s depression was in 

existence before West Chica.go time. Similar evidence is present in the 

middle of the three tributaries. At it ~ western end three krune-like 

areas are found, while a well~def i ned gl acia l drainage-line leads off 

to t he southwest. The southern of t he tru--ee tributaries likewise has 

kames at its western end and a drainage-line leading westward t o Fox 

Valley. It s eems evident, t herefore, t hat the whole Spring Creek low-

land was present at the time of the West Chica.go ice invasion. Two 

possibilities for its origin present themselves. (a) The western sid.e 

of t he depression was t he ice-contact face of the Marseilles gravel 

fonnation, i.e., the withdrawn Marseilles ice stood here while the 

.Marseilles gravel was deposited westward. But it seems unlik ely that 

such a stand of t he i ce would not have built a mora ine instead of l eaving 

a depression in t he site of Spring Creek. Stagnant ice-blocks or elongate 

ice-masses might have been present, over and a round which outwash was ) 

deposited, so that the depression would be left when such blocks finally 

melted. But agai n this assun1ption stretches the credulity, for it seems 

'Ulllik ely that so long and narrow an ice-mass would have been left parallel 
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to the retreating ice edge. Furthermore, an extensive gravel and sand 

formation, most plausibly referred to the Marseilles gravel formation, is 

seen in well-records to 1 ie below the Cary member on the east sid.e of the 

Spring Creek val l ey in its rorther n part. (b) The valley was excavated 

by Spring Creek at the same time the Fox River valley was cut (i.e., was 

a tributary va11 ey to t ·,.e larger one)• in post-Marseilles and pre-West 

Chicago time. In overriding such a valley, cut by stream erosion to more 

or less dendritic shape, the West Chicago ice could well have rounded it 

out and modified its western side to produce the topography seen today, 

while deposition of Cary and Barrington drift could easily have moulded 

its eastern side into t he p resent topography. Whether erosion was great 

enough during the erosion period to allow so ~a rge a valley to be exca­

vated without the aid of a large quantity of water, as from a glacial lake, 

is a matter of concern. While t he present gradient of the valley, ten 

feet per mile, is enough to promote vigorous erosion, there is no val l ey 

of t his size, so far a s t he writer knows, which has been cut even in 

post-glacial time by so small a stream as th is one, and the erosion inter­

val here discussed was certainly vastly shorter t han post-glacial time. 

It therefore seems most plausible t o conside r the Spring Creek valley as 

having been formed partly by ic~-blocks, giving rise t o denressions and 

partly by stream erosj_on du.ring the erosiona l int erval having enlarged 

and connected these depressions into a valley. 

Between the headwaters of Spr ing Creek and the mid-course of 

Poplar Creek extends a depression t wo miles long a.nd ¼to½ mile wide. 

It not only separates the West Chicago from the Bar rington mora,ine, but 

seems to have been a passageway for glacial waters. Likewise from Popl a r 
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Creek southeastward to the southern edge of the map, another glacially 

constructed depression between the two moraines seems to ha is been a 

drainage line for glacial waters during the Barrington stand. The 
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present course of Poplar Creek seems not t o ha ve been opened during Cary 

time, for in the lower part of Poplar Creek valley, in southeastern 

Elgin, Cary outwash comi~ down the Fox Valley built a delta into the 

Poplar Creek valley with the bedcling dipping eastward, i.e. ~ Poplar 

Valley. Consequently glacial waters of the Barrington stand, when the 

ice was most extended, flowed southward east of the kame (SW.¼, sec. 16, 

T.41 N., R.9 E.) and~ thence either through t he col in the West Chica.go 

moraine (altitude 795 feet) in the northwestern part of section 27, 

T.41 N., R.9 E., and thence to the Fox River, or through the pass in 

section 35 (T.41 N., R.9 E.) and into the west brench of Du.page River. 

Since the al ti tud.e of this latter pass is also 795 feet, it is likely 

that both drainage lines were used at least part of the time. Poplar 

Creek valley through the West Chicago rooraine seems to have been cut in 

late Cary time and graded to the level of Cary outwash in the Fox Valley. 

Salt Creek. Between the Palatine member and the Arlington 

Heig-hts. moraine lies the valley of Salt Creek. This valley is a broad, 

flat, intermorainic tract composed l a r gely of till though outwash gravel 

and sand are found in small patches here and. there. The largest area 

of this material is seen in t he southern p art of sect i ons 19 and. 20, and 

northern 29 and 30, T.41 N.,R.11 E. One well in this area reports 50 

feet of gravel, though probably the average is mu.ch less than t his. 
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Valuaraiso Outwash 

Durir..g the various stands of the Valapraiso ice• gravel and 

sand were deposited as outwash beyond its edge. Near the ice-edge 

the material commonly was coarse, while farther away it w~s fine. 

West Chicago 1\ During the West Chicago stam., glacial 

waters flowed westward and s outhwestward into Fox River valley, depos­

iting the surface material of the gravel plain along the southwestern 

margin of the quadrangle. In the Fox River valley beyond the limits of 

the quadrangle, these waters deposited material t o form a valley train, 

now seen as t -erraees along the valley sides. Dt1.ring t he late stages of 

the West Chicago stand the glacial waters, due t o i~creased volume or 

lessened load, eroded into the nev,ly deposited outwash trenching it to 

a considerable extent. Fox River at this time was also an eroding 

stream,for the West Chicago valley train was trenched probably t o at 

least the depth of the present vall ey. 

~~~ 
Ca1Z\:,, In the valley of Fox River below Algonquin, outwash 

terraces are found intennediate i n altitude between those of West Chicago 
(~oi\..~'c.i) . 

outwash and those low~ones to be discussed later. This intermediate 

outwash lies unconfonnably against the eroded West Chicago features, and 

so represents an episode of deposition following the trenching of the 

West Chicago gravels and prior to the deposit i on of the low or Fox Lake 

outwash. It is inferred that this intermediate outwash came from ice 

standi~ in the position ·of the ca.ry member. In fa.ct the diff erentia­

tion of the Cary member as a distinct moraine, and the cons i deration of 



its fo:rmation as a distinct episode in the history of th e r egion, is a 

to.a considerable extent based on t h is line of evidence. 

The outwash associated with t he Cary stand present,s a difficult 

and puzzling problem. From the town of Cary south to t he river and 

thence west for a mile, lies the str~ e bit of topography previously 

described. The hills, composed of horizontally stratified gravel.are 

interspaced with depressions, many of which are un4rained, which seem to 

have been fonned by sub-glacial waters. No other explanation will ac-

count for their distribution, arrangement, and shape. If _t h is to~ography 

could. have been made by sub-aerial waters, t h is deposit of gravel would 

most easily be explained as Cary outwa.sh. But, as was S11E~gested in the 

discussion of the West Chicago mora ine, t he only tenable hypothesis is 

that they are features eroded from Marseilles gravel by sub-glacial waters 

of the West Chicago stand, i.e., glac ially modified outwash g r a vel. This · 

su,ggestion , however, leaves an additional problem. In t he Fox River 
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va lley below Algonquin appear the i nt ermedi a t e t erraces of sand and gravel; 

the eroded remnant s of a vall ey train formed during Cary time. Furthermore, 

between Cary and Algonquin the West Ch icago morainal topography descends 

the slopes of t he valley to a level well below the upper level of t his Cary 

valley t rain. The problem t hus presents itself of transporting Cary out-

wash from the Cary mora ine t o Algonquin without leavi ng recognizable rem­

nants. Furthermore, the bottom of Spring Creek val ley is lower t han the 

projected Cary Valley tra in, and so should have received outwash and be en 

filled to t h i s 800 foot level. It may be urged that the morainal drift 

down at the mouth of t his valley may have effectively blocked the incursion 

of outwash. But t he dam rises only to an altitude of 770 to 775 feet, and 

is t h er efore not high enough to perform t h e duty. 



At the west base of t he Cary member, one mile east of Cary, 

the steep bluff of the river shows 30 feet of ver y coarse gravel above 

30 feet of lacustrine or slack-water sand on 20 fee t of gravel. The 

upper coarse gravel is evidently Cary outwash deposited near t he ice-

edge. The lacu.strine or slack-water sands, which rise to a..-ri elevation 

of 800 feet, were evidently deposited upstream from some obstruction. 

The West Chicago valley train, or _ice blocks in the lower part of the 

valley upstream from Algonquin, may have furnished such an qbstruction. 
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• The hypotheses which present themselves to explain the virtual 

absence of Cary outwash in this part of the quadrangle, while it is abun­

dant farther down the river, are: (1) that ice blocks may have been 

present in this part of the valley, stranded from the West Chicago stand; 

( 2) that glacial waters passed through this part of the valley with such 

volume and strength that little or no deposition took place; and (3) that 

Cary waters were underloaded with sediment as they started their j onrney, 

· acquired a load on the way to Algonquin, and deposited it farther south. 

Since the depressions have more elongate shapes than those commonly have 

which are left by the melting out of ice blocks, this first hypothesis 

see.ms less 1 ikely than one of t he other~. There are some objections to 

unreserved acceptance of either the second or t he third hypothesis, so 

that the problem in its details still remains an open one. 

Bp; iet?Fi?F;: The depression occupied by Spring Creek is 

floored very largely with gravel and sand ! From the Cary member on the 

east \ · .. wn to, the bottom of the depression lies an extensive 

tion. 7 ~I~ :\ _s \ 'n most placesf too irregular in topography t~ 
~ --- ~ ~ ... 

gravel forma­

be called a 
......-~•! -

typical routwash plain 
""" --;a--- -· ~~-- -- .., 

stratification, i n many places dippi~ 



towatd the west shows that it was deposited by waters issuing _from an 

-ice front to the east. The presence of kame-like hills _on its surface, 

suggests that it was deposited, :partly at least, a.s the-ice was retreat­

ing from this area. The bottom of t he depression, where not covered with 

peat and muck, as well as the west side, shows als.,.~/ ~bundant gravel .Jn~f 
t,R 

,.,. 

only at the surface but in wel D records.rf• ' 
--- ,,--".,;J ) 

J 

.s~t 8 e:Je.11 In the valley of Salt Creek, there are set eral 
• ,. < \ : i,•, 

~: } • <, .~ · .. ti', t, 

areas /of -sand an& gravel, one near the southeast corner of the quadrangle, 

one in the northern part of Elk Grove Township, and a third a mile east 

of Palatine. :In none of t hese places, however, ~q~he outwash&:ateriaj.] 
~ . ..,._.... 

large enough in area to form a topographic feature. It appears~ th;- to 

--- --
be l _ocal deposits made in the complex conditions of the ice retreat. 

{Iia ;_j;/ the large amount of shale / and t he small size of t he pebble~ are 
/,f/ 

the two strik ing features of the deposits. 

Fox Lake terrace. In the Fox Valley above the Cary mora ine 

there are}patches orjlow terraces standing 8 to 10 feet above t he flood 
.......... 

plain of the river, or betW8e~ 740 and 745 feet in altitude. {iher e !i} ~?e 

large r;;ea of t h i~'"' terrace [ eveg on the east side of t he river near the 

northern boundary of t he sheet, and several smaller ones on the west side. 

In the regio n of Fox L~e, far t her ~mrth, there are considerable areas of 
1' .• { f,. V l i I)' .. c- l t·~ . ..:4ttJ , ~-;- 1)•U. ·•~ 

G h i s~,,~terrace~ l.t .. ·sut. sand, "and csma~· 'fa-;el com:nonly make up the materia~ .. 
··- - • •, \• . . I' r ~ '>' "' 1,.I r'· • • v' ,,~ , ; ·•" jl' / ,RI "'-.,.e, . ...., '' ., . ..., _; . ;-

-these sediments as a rule e-e-hlg stratifi:d• Ther6 E8rraces we_::t.tdoubtless 
_,.__ '\.., A,{ (' ·~:,11A-.--- _,/y (, Ye., 

[feposited ~ s ou~wasff~ ~~e glacial stream Or lo~ ;:ed.ient f~om th:,,, · 
r C ~ ~ ~J 'C. · ll · l ' ' 1 .t-1 •• Valparaiso ice ~ ter--t4:-t- had retreated from t he C~ · stand. ~ ,,, , 'r~~~· 

.A.t the Goldfish ponds 2 miles north-northeast of oa.ry (SW.¼, 

SE.¼, T.44 N., R.8 E.), McHenry County, excavations and auger boring~/ show 

laminated marl and silt as 
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Feet 

Peaty loam • • • • . • . . . . . . . . . . . . . . . . . . . . 1½ 

Light brown greenish clay marl • . . . . . 1 

Light buff marly clay,larninated • . • . . • 8 

~- (" ----·--
[ Throughout the sect i on large rnJL~b~ r J c{ g3tstropod d. pelecy-poq,_J 

/~ ---··-------- M V 
~~ ~ 

shells are found. In fact, ~ome of the mar~~ ppears to be made up 
~ ~- ... -

largely of fragments of {!he ~ small'- shells. These deposits suggest the 

existence of a lake over the area, dairmned by the Cary moraine and its 
• 

valley train. r;;;;t since the lake deposits are so limited in extent) ~t 

is unlikely that_ the lake was long-lived {;; a very important element in 

the geologic history of t he 

I 
Resume of the P, eistocene history of the Barrington Q;u.adrangle_. 

After the close of the marine sedimentation of the Paleozoic 

and the long erosion of the Mesozoic and Tertiary, the Pleistocene 

epoch was inaugurated by a climatic change which brought on widespread 

continental glaciation. In North America the ice-sheets, radiating 

from centers in Canada, invaded the United States five times. After 

each invasion the climate so ameliorated that the glaciers were melted 

off and temperate climates persisted through the interglacial intervals. 

Of the five glacial invasions, two a r e known to have entered the 

Barrington Quad.rar..gl e. These two are the Illinoian and the Wisconsin. 

Since pre-Illinoian drift has been found north, west, and south of this 



area 1/, it seems inevitable that pre-Illinoian ice must have crossed the 

area of the quadrangle. But no evidence has come to light to show the 

1,/ Cady, G. H. , Geology and mineral resources of the Henne:pj_n and La Salle 
quadrangles: Illimis State Geel .Survey Bull. 37 ,PP• 70-72, 1919. 
Leverett, Frank, The Illinois glacial lobe: U.S. Geol. Survey Mon.38, 
38, pp. 105-118, 1899. . 

Alden, W.C., The Q;uaternary geology of southeastern Wisconsin: U.S. 
Geol. survey Prof. Paper 106,p.153, 1918. 

MacClintock, p., Pre-Illinoian till in southern Illinois: Jour. Geol., 
vol. JXXIV, p. 175, 1926. Recent discoveries of pre-IJ.linoian drift 
in southern Illinois: Illimis ~ State Ga ol. Survey, Report of investi­
gation No.19, 1929. 

presence with in its boundaries of pre-Illiroian drift. It may be that 

more accurate well-records might show such drift to be present. 

Ill i m ian invasion 

From well-records and t he exposure southwest of t he quadrangle, 

it is known t hat Illinoian ice invaded the region and spread a mantle 

of drift over it. 

Sangamon interval 
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interval. 

The Illinoian drift was deeply weathered during t h is inter glacial 

Evidence in the Elburn exposure shows, by t he presence of over 

two feet of gumbotil, that t he pe riod was very mu~h longer than all post-

glacial time • Evidence in th is same exposure shows t hat late in · the 

Sangamon interval there was an episode of loess deposition during which 

several feet of wind-blown material was spread over the district. This 

loess in turn was weathered so t hat it wa s leached . of its original calcium 

carbonate content. In certain other parts of t he state, where this loess 

sheet is thick, its lower part is st i ll calcareous. 



Iowan invasion 

The Iowan ice did not invade this area. 

Peorian interval 

Du.ring the early part of Peorian time a second sheet of loess 

was deposited over the district. 

prior to Wisconsin time. 

It in turn was somewhat weathered 

Wisconsin invasion 

Early Wisconsin. Bloomington ice crossed t he quadrangle from 

east to west, mantling it with the "p i.nkish11 till seen at the surface in 

Poplar Creek valley and reported in ma~.y well-logs. Bloomington i ce mu.at 

have receded to a considerable distance, for when the Marseilles ice in­

vaded the region it seems to have come from a somewhat different direction 

as the drift which it deposited is strikingly different in. color from 

that left by t he Bloomington. After depositing a sheet of till and the 

margi-nal moraines, the Marseilles ice retreated. During the retreat a 

great outwash plain of sand and gravel was fonned. Th is gravel deposit 

buri~d the newly deposited Marseilles till, filling up such depressions 

as may have existed to form a fairly level plain marked by gentle drain­

age lines. One such depression thus filled seems to have been t he pres­

ent val ley of Fox River south of Cary; for here t he Marseilles gravel is 

seen to extend lower in altitude than the top of the Marseilles till in 

the nearby valley slopes. This gravel formation was deposited as far 
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east as t he west side of Spring Creek valley, Sk i Hill, and the west 

side of t he Fox River valley to t he north border of the quadrangle. 

Erosion interval. After the deposition of the Marseilles 

gravel fo rmation there followed an interval of erosion during wh ich 

the Fox River valley was cut to a t least its present depth and size. 

This · cutting may well have been accomplished by wate.r issuing from a 

glacially-dammed lake standing t o t ~ .. e east of Ski Hill . The r e is some 

suggestion of a l ake, though t h e evidence is not conclusive, in the 

presence of lake sediments overla in by till (?m.¼. NE.¼, sec. 3, T.43 N., 

R.9 E.). Du.ring the period of cutting the re was an early stage during 

which water flowed/ not only t ~rough t he mai n val ley past Ski Hill, but 

also south along t he depression where cary now is situated. Both 

trenches were graded t o the same level. 

da f t , F R. . A..V\ + t. ascen ncy o r,e ox 1ver ~ cu.., 1ng 

A l at er stage witnessed the 

dovm it s channel, the 

lowering of t he lake, and the abando nment of t he Cary channel. 

Middle Wisconsin. The first inva sion of Mid,dle Wisconsin time 

was t ha t of the Minooka. It crossed t he newly excavated Fox Val ley 

just north of Elgin, and t he end of its recognizable mo r aine is to be 

seen near the middle of t he west er n margin of t he quadrangle. The 

ice-sheet t he• seems t o have retreated somewhat and to have re-arranged 

its marg in, f or t he next ice-stand
1
whi ch gave rise to t he West Chicago 

moraine,was less extended (i.e., rested f a rther east) in the southern 

part of t he quadrangle and more extended in the northern part. It 

~(),""~ 

crosses t he ol d'": r moPaiRe about the middle of t he western side of t he 

area. This West Chicago invasion overroa_e and modified in notable 
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manner the Marseil les gravel. It likewise depo sited typic al mor a inal 

features dovm into the J'ox Valley, and built a vall ey t rain in its bottom. 

From this stand an outwash plain was spread i n the sou thwest er n part of 

the quadrangle. The Cary trench was modified by the act i on of sub-

glacial waters and by deposition of glac ial fea tures in some pl aces. Sub­

glacial waters likewise modified and mou1ded th e Marseilles gravel along 

the north side of t he Fox Valley near Cary into t he pecul iar to-oogranhy 

seen the re today. 

The ice then was melted back from t he West Ch icago stand. In 

melting back large volumes of water we r e produced, which trenched t he 

West Chicago outwash plain and. valley trai n. The low-er pa rt of Poplar 

Creek valley shows an upper level of West Ch icago outwash, an i ntermediate 

terrace level of degraded West Chicago gravel, and a lower terrace made 

of Cary outwash gravel with beddi ng dipping eastward, showing that the 

West Chicago outwash was trenched to at leas t t he level of pr esent dra in-

ice-s tand the moraine wa s bui lt east of 

Cary and east of Spring Creek val ley • . Outwash gr avels we r e washed 

into t he Cary tre11ch to modify and obscure such West Ch icago morainal 

fee.tu.res as had been present•- Sub-glacial waters issued t h rough the 

Fox River valley north of Ski Hi l l and t hrough t he gl acial dra inage line 

south of Fox River Grove. They swept t umultuously dovm t he Fox Valley,-

sweeping away the morainal knolls of the West Chicago moraine u:p to an 

altitude of 760 to 770 feet; and only beyond Algonqu i n had t heir rush so 

diminished that t hey deposited bars, deltas, etc. along t he sides of the 

valley. Less water seems to have issued from the i ce-front in the 
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southern half of the quadrangle, and this was carried off in the drainage-

line to the south. Just when Poplar Creek established its present course 

across the West Chicago moraine is not known·, but . it was clearly after 
crf1',.,, '·) r, 

Cary time and may wetl have been whenl}arge amounts of water v;ere produced 
-u f r, . ,, ' ~ , • ') / 't"r,---;' •ft 7 

in the melting bac from the main Barrington stand. 
< 

/\ . 
The main Barrington moraine represents a long stand or t ime of 

gradual fluctuation of the ice margin back and forth across t he central 

part of the area. - The relatively small amount of outwash material sug-

gests slow melting under quiet and rather uniform conditions. Uniform 

recession took place across the northern half of the quadrangle, while 

a minor ice-stand south from Palatine gave rise to t he Palatine member. 

After withdrawal beyond t he eastern edge of the quadrangle, 

with t he deposition of considerable gravel in t he Salt Creek valley, 

there was a readvance of the ice and the deposition of the Arlington · 

Heights moraine. 
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CH.APTFJ\ VI • POST-GLACIAL CHJJVGES 

_ Weathering. Weathering is the ~obtrusive p,rocess by which 

~ock is caused to crumble and decay. It may be either (a) physical or 

(b) chemical. ·.(a) [irhen the sun shines, the surface of the rock is 

heated; but since rock is a poor conductor of heat, only the outer por-

tion is heated. At night, t he_ outer portion eools off more than the 

inside. Hence the outer part of rocks exposed to the sun expands and 

contracts, while the inside does not. This proeess gradually loosens 

parts of the surface which scale off. Rocks in th is way gradually 

crumble] Also, where there is a crack, water will freeze and wedge 
---

the cracifr1der and wider till the rock is split. Roots of plants may 

do the same thing by growing into cracks and wedgir.g them apart. 

(b) The three gases of the atmosphere, oxygen, carbon dioxide, and water 

vapor, slowly unite with the m5-nerals of t he rocks to c ause them to crumj)le. : J ,,-
- / ~· . ,:,,.~.,;!,,,, ·'.,,0? r7 

(@.e _union of oxygen with another substancJ ffs call~~ ~xidation. >¥~ familiar · 

example of this is seen ~~ the rust i ng of iron. In this case t he o:xygen 

of the air combines with the iron, in the presence of moisture, to form 

the brown iron oxide, rust. The union of carbon dioxide with other sub-
,,,,,_ 

stances is called carbonation. When this f gas ' is dissolved in water, a 
t,P- ,..,. . 

very weak acid called carbonic acid is formed, whic1 , however ;J i n the 

course of time / is effective in the so).ution of rocks which otherwise 
C'-'t< ;r,· ~11 tM 'r ---1 ' ., 

would b~l practically insoluble ; The leaching , tra~sportation, and depo-

sition of lime is accomplished in t he presence of th is acid. Union of the 
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water of the atmosphere with other substances is called hydration. This 

process of chemical disintegration, combined with the action of plants 

I ,,.. 1' 'y 1 t . / 4 which produce humus, makes soil. In t he Barrington Q;uadrangle, the 
J 

I 

soil varies from a few i nches to several feet in thickness, averaging about 

!./ See University of Illinois Agricultural Experiment Station Soil 
Reports on Cook, Kane, McHenry, and Lake e.ounties. 

a foot and a half. (on flat upland areas where running water has neither 

added nor taken away material, to any measurable extent, auger borings 

and excavations show that the process of leaching has removed the calcar-
i 1"1) . 

eous content of the till to a depth ranging from 2½ to 2-3/4 feet. ~ It is 

the process of weathering that prepares rock for transportation by wind 

and running water. 

;, /,,( /vf 
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,li...t 
I ' 

____-- ' -, I ,,, 

Prior to the covering of the region bjlvegetation, ~ '! · . • f.,,
1
,. ,.-. 

",..) j { ' t( ( ~- Erosion. 

;:1 ,.,t.t.A t ' 
wind was pr obably effective in picking up and bl owing about tl:_~ loose 

,/4 Ct material bf t l'J,J surface of the drif9 [§iis materia~ was drifted by the 

wind and piled in protected places, for here and there oess;lik~ ma.tj rial 
,t <, IA Ii.,, ' ,t.. ./ ·•,,1. ,. {,. :, ,t , ft ~ ': -

_ i ~ ound bel ow the soil and above the drift. ~so) ~ome of the soil itself 

is loessial in character. But since vegetation has protected t he under-

lying material. wind work has not been noticeable. 

When rain falls on a slope, part of it soaks into t he ground to 

form subsurface water, part of it evaporates, and a third part runs down 

the slope as run-off. This run-off, if the slope is uniform, may flow 

as a sheet which carries away loose material lying on the ·· surface i but more 

commonly, due t o irregularities on the slope, it collects in rivulets and 

streams, picking up and carrying along small particles of material en route. 



1-L, .; 
J..,;~ 

Thmt small a_epressions[ arjJ started[ 
·- /j 

The next ra~j enlarge he little 

depressio~ to form gullies~ This process gradually continues, the 

gullies growing larger and deeper, the b igger ones absorbing the smaller 
. r "• n ,,,. t,• _:,.-- ~.ht(,~ F, (C ,I ,,r . •'2 • ,r, • -

ones adjacent, till in tu§ r a vines and valleys Fe formed. / 

-1 
Numerous gullies are to be seen in r ringtoj J ~adrangle. C.. 
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Wherever a slope is left bare to t he p rocesses of erosion, gullying begins 

and, if not stopped, will eventually d stroy the land for agricultu ral 
\ 0 

purposes by eroding away the soil : 1 It is estimated tha t t he whole 

Mississippi basin is eroded at the rate of a foot in 3500 years. {ihis 
-I ,.-f' (' , .. • f .. .,,1.: ~ . • .. " 

estimate means tha0 ~ince[lt took ro,ughi} / 30,000 years to weather" the ,.- . 
,.,, •0 _ f.. - ··11 1 

soil, the land is bei rg eroded awaf} ten l imes as fast as soil is being 

mad; and since so much of tbis basin is low and flat and consequently --not being eroded, l:,t must be that t he higher parts are being eroded -c-1 

faster. ItJ appears ~ clear that unless t he so il is conserved by 

the careful use of cover-crops, t he plant i ng of timber ? ~ steep slopes, 
\ ' .f 

and the adopt ion [?.f t he metho~ of contour plowi n4·· ab,ays turning the 
,I,,<) ~ 

furrow up-hill, t he · so il wil l be gone in a very short time and t he coun-

history. W1.aen a denression in the surface of t h e drift became fil l ed 
-"' . /yVV-f:(u,.if • 

with wate~ as wa s · trt1e of r elat i vely water-tight ones 0 the ·stream[!low-

ing thro~ t ~ ~ ti~ cut e latte0 nto a valley • . /In :C:me cases:] 

_JI/ ~ ithin t he quad~~; lake: or :ponds have been com_.1letely drained. , . 
A f'; • ~ • -'l:!f.'...l·=a_.. 

r, ' ~ ,ff! f!"\, ..A' f;.,,ff ~ .f!' c,f'J t ~ .r 

other ~c{~e~'; -~;ia~-ial drainage "ina~urat~d ,a vall~Yl ~ros~oJ 7 / 
' -1 ' 'tf -

Fas only suffic; d to enl arge and deepen • The two narrow val l eys - ~ 
~. 

I'; 

across the Palatine member are evidently post-glacial in the portion where 



they cross the ridge. 
-{-:if'[',. 

Mos.t of the valleys within the' quadra.ngle, however, 

were not produced by stream erosion but are entirely constructional in 

origin. 

Deposit iO!_! • At the l:B. se of steep slopes where the velocity 

of running water is checked, the sediment carried in suspension is drop­

ped, gradually building an alluvial deposit, cormnonly in the fonn of an 

alluvial fan. ~ so in t ~.: - ~~raine,... depressions in t he moraines, alluv-

1,) J- ( ' tt1.,-ial ,material collects in -~ laces to considerable depths ., 

A series of borings along Flynn Creek, three quarters of a mile 

north of Barrington, show that this stream has alternately eroded and de-
. . , t ~ ) 

posited in order to make itself a uniform gradien ~~ ( Such p rocesses of 

cutting and filling have (foubtless odified. to a 
5
c'~~si~erabl~}extent the 

..- -
original glacial topography of the region. 

Along the walls of Fox River, the west wall of Spring Creek 

valley in Algonquin township, and both walls of Poplar Creek valley through , ~ 

J -f Ir - ,l"':,f~ ,t f~ I ;~f" 

the West Chicago moraine is a zone of springs~ ith accompanying ' swampy 
l.._ __ ,, 

vegetation. The accumulation ·of peat h as produced dist i nct terraces rang-

ing from several feet to sev ral scores of feet in width and t wo or t }1ree 
' '-\ -~~ ✓1.·e,-" . · ,. ,.. ' , l 

times as great in le}:\gth~ Their surfaces are fla tish and generally made 

bumpy by t he tramping of cattl~ 

terraces -reveals their composi tion.·J 

A lsamnle7 ruger boring i~lfoione of these 
~- - J ~ 

ll 
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NE.¼,SE.¼, sec. 24, T.43 N., R. 8 E. 

Swampy vegetati.on ••.....•••••........•...••• 

Black peat and muck bearing rumerous shells. 

White sand 

Black peat ................................. 
Gravelly sand .............................. 
Gravel 

Peat 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

....................................... 
Till at the bottom 

Thickr.e ss 
Inches 

/"f. J. 

6 - 8 

24 

2 

6 

3 

6 

1 
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The peat, sand, gravel and till are all highly calcareous. In fac(~J 
A ._ 

the spring water carries. so much calcium carbonate in solutio~ le~ched 

from the overlying dri~t, that it deposits~ nsiderable a.mounts o!) 
travertine in many places~(fi.@. I:;rf, 

Walled lake 

The northwestern shore of Lake Zurich is hemmed with a low 

wall or ice-pushed rampart (Fig. 't~). . It is 2 to 4 feet high and 

varies from abou~ lO to 20 feet in width. 
a,. ....,.·l. 

and sana. ~ r the most part, though several 
e-1·:l ,,-1 7 

were seen on its surface. (!_ts origin is 

It is composed of gravel 

cobbles and small boulders 
_-. . . ,() .

1 
,. ~ ,. ~. e.C 

'{.,--, t,,ilt \,., ~ - ~ 6'1 

/ be found in the pushing 

of the lake ice as the temperature rises and falls .~uring the winter. 
, • . ¥ , - .. • " ii 

"' ~ ''-# .,< Ill , ~ I 

J,'uter the lake has frozen over~ i!Y very cold spell com~ , 1 t he ice-

blanket will contract, as d.o all solids when the temperature falls;} · 
,..~ 

~.,. ,,, 

) C -•t i J 
:..,....._ -
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~......... ., 
The ice will then pull awe:, fro }he shore , ·as well as crack ope9 e1se-

/l. ,. . ' ~ 4 . · /. ' " I ,... ... 

where. Lake water G-'thus e~ose_!],~om;t 1; ".tre~zes, ,. t_s,) ma1~t ~ain a con-

tiruous sheet of ice rom shore to shori;} As the 11 cold snap" passes 

and the te~erature rises, say to 30°F., the ice · will expand and crowd 

up a few feet on the shores. E aving ~each material frozen into its 

shoreward edges1, the pushing ice will pile t h is material into the rem-
'f!-o/ , I 

parts. <i~' 1/t.u., ...... -"-c ' r' i" 

; 



CHAPTER VII. ECONOMIC GEOLOGY 

Resources of economic significance are relatively few within 

the Barril)€ton Q,ua.drangle. Of these, the soil is of paramount impor­

tance. But since this subject is treated fully in the reports of the 

University of Illinois .Agricultural Experiment Station, and since no 

detailed study of it wa,s made in this present investigation, it is 
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treated here only in a summary fashion. Sand and gravel for bui lding, 

ballast, and road metal, and ground water for domestic and municipal 

supplies, are of major importance. Clay, peat, and. moulding sand 

are at present of possible, though doubtful, value. 

Sand and gravel 

The Barrington area contains an abundant supply of sand and 

gravel for local uses, and in the past has furnished material for use 

outside its confines. The accompanying map is seen to be studded with 

sand and gravel pits. Most of these wer e excavated by hand, the ma-

terial loaded into wagons, hauled a short distance, and used for local 

purposes of construction or spread upon the roads. Three pits, however, 

have been developed with mechanical excavators on a considerable scale. 

The map shows areas of outwash sand and gravel in which numerous pits 

are located; but it likewise reveals the fact that small pits (now com-
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rnonly abandoned) are scattered widely over the moraines. This latter 

fact brings out t he point that was made earlier in this report, that small 

and local deposits of outwash material oc cur scat tered at random over the 

surface of the moraines. Tru.e, theyare mor e corrimon in some districts 

than in others, but on the Valparaiso moraines within t he area small de-

posits are quite common. However, most of them are of low-grade gravel, 

for t hey usually contain enough silty and cleyey material to make the 

majority of them useless for concrete aggregate. Washing will elimi-

nate these i mpurities, but only in the case of a large deposit close to 

good transportation could a washi ng plant be ~rofitably constructed. 

f / WIAN ·/;u ~ 
Cary pits. :Between Cary and Fox River [f.ie t he mos t extensive 

I\ 

gravel pit s in t he quadra rgle. From t h~ vas t quantities of sand and 

gravel have been excavated. They now are a mile long and from one-quarter 
'w-iu,~ 

to one- balf mile wide. fuom her e earn!] ~he gr avel ,1 t o ballast the Chicago 

and Northwestern Railway. and~om he r~ ~ e been sh~ large quant,_ities r e gravel for st rue tural purpo se s i "6, Chicago • To day the pi t s a r t t rked , 

§ 1y occasionally, as ·,;he large production ha s sh ifted t o t 'l'.'J.S west and 

· nort~:'_f t h~ areaJ The material of c;;: ~Ca~ p~ w~§.t of--th 

.c§wayj ~~t]£ecen~ p~oduct i on lias be.en -carried on by t h e Fo x Rive.r Gravel 
~ "J~ f'W.,(, ~ I \5 e..sA; 

Company___. /\is medium coarse outwash;_:,:avel • A horizontally stratified," well-

rounded pebbles, and ~ made u of a bou'9 ~ to. 60 per cenf sand. .Over­

size Jtr,, p re sent as cob bl es and boulders ~ everal , two feet in dirunet erj ~ r.:: A ....(b_ I 
. ~ ~ 

about 10 per cent of the total. There is ~ overburden e03 to 8 feet 

of silt and fine 

• 

_j 
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·7J , ~a~ation is accomplished by two 

"'1./. 
., :1 ;;v /. -( 

steam shove~ working~ ainst_.1 
-1 OzAl L VJ e ./:,r_ '}" 

. § 40 foot __a.nk: of grav~ The material is washed, 9icreened[ end loaded 

into freight cars. Water for the washing plant is pumped from t he Fox 

Rive0 A. pebble count from this pit illustrates the character of the 

material: 

Dolomite ) 
Limestone ) 

Chert 

Granite 

............................. 

Sandstone 

Basalt 

Diorite 

........................... 
......................... 

.................... ....... 
Qu,art z i te ••.....................•• 

Gneiss 

Per cent 

74 

12 

5 

4 

3 

1 

½ 
1 
2 

~ e Chicago Gravel Company's ]>it near Spaulding, in the south­

west corner of the quadrangle, is likewise a large pit, now not being 

worked, excavated in the Marseilles gravel and the West Chicago outwash. 

A large amount of gravel has been taken from this pit in the pa.s.t, but 

Di~~V ~7~ 
active operation is now confined to the pits two miles farther wes~ L The 

Marseilles esker (SW.¼, SW.¼, sec. 20, T.41 N., R.9 E.) has in the past 

been excavated along both its northern and its sout hern slopes in the 

product ion of gravel :-1 
----[ ilong the valley of Spring Creek, gravel is excavated from de-

posits on both sides. In section 4 and the eastern part of section 5 of 

Barrington Township (T.42 N., R.9 E.) six pits are to be seen. So mu.ch 
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clayey material is present, however, that only after washing is the product 
\ J1 . "J_,,,,,,.r/ 

suitable for concrete. \J In the southwestern part of section 32 (T.43 N[ , I 

,R; E. ) , 4 miles west of Barrington, a pit is now be i i:g worked in the con-
U· r; 

torted gravels of- the Marseilles gravel formation. ~9 1s [a fairly coar~e 

~ avel of d~sturbed stratification_;:] It is excavated by power shovels, 

screened in rotary trunnnels, and largel y trucked to Barrington. {ji,. Fox 

River Grove several pits supply the local dEllland. A large kame one quar­

ter of a mile south of the railroad station contains a working pit. The 

material is coarse · gravel, well st;-ratified, with the strata dipping west-

ward at an angle of 20°. At many places in Fox River Grove gravel is 

seen below 2 to 10 feet of till. Three hundred yards east of the sta-

tion a pit reveals the following section: 
feet 

T i1 l , 1 eached, drab-bu.ff • • . • • . . . . . . . . . . . • • • . 2 

Till, calcareous, drab-buff • • • . . . . . • . . . . . . . . 2 

Sand and gravel , fine , calcareous • • . • • . . • . • 1!'.J 
Along the valley of Flynn Creek there is considerable ·outwash 

'Y\e·\t\i\'-'<" 
&and aid gravel. It is,P continuous nor very th ick, but serves as a 

supply of gravel for local consumpt i on. @ ong t he Chicago and Nor thwestern 

Railway several p its have been opened up, · chief among wh ich are those about 

2 miles northwest of Barrington ( l'IE.¼,sw.¼, sec. 27, T.43 N •• R.9 E.), 

Lake County. The gr vel varies in composition within short distances. 

One pit is beirg worked on a 200-foot face, 10 -feet high, and producing 

about 50 per cent torpedo sand. This deposit extends back f rom the face 

about 300 feet. About . a hundred yards farther southeast the face of 

another pit shows: -
1) Mr. F ear)k Donlea ( SC. SJ:tl/4 , Sec. 5 , T42N., R9E. ) has extra cted 
10,000 cu. yds. with a p ow e r dr ag scoop, fro m an oval p it 200Xl00 ft. 
~ itn a 30 foot worki ng face. He sold t h e product at 25 per cu. yd. t o 
t.na c ounty fe r road gr avel. An est imate indicates 150,000 t o 200,000 
cu . yds. st ~l l a valiable as r e serve. Scree n t~sts s .riow· t n e material 
to ~a 20 - ~5fa sand, 50 - 60% gravel, and 15~ oversize. Oversize is crush­
ed a t t£H~ _pit i n a n Auro r a j aw crusc.1. e r . 

_) 



Leached soil •••................•.•..•.... 

Coarse sand and gravel •••.. .. .....•••.... 

Loess-1 ike silt .......... .. .. .. .. .. ...... 

Feet 

1 to l½ 

1 to 4 

8 

The laminations of this silt are interestingly contorted by ~ce-shove, 

as t he glacier in its fluctuations pushed against the deposl..:J 

Moulding sand 
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Moulding sand, used for lining moulds in foundry practice, is 

a high fusion, relatively pure sand which contains erough clay or clay­

like material to make it "bond" or pack firmly and retai n its shape in 

the mould. It is most commonly a sand of fluvio- glacial or eolian origin 
lro~ 

which has b een weathered enougn to free it of such fluxing impurities as 
I\ 

1 ime and enmie], to produce the bonding materials necessary. In McHenry 

and Kane Counties there are several pits i n operation. 1/ 

!/ Littlefield, M.S.; Ill. Geol. Survey Bull. 50, 1925. 

Within the quadrangle, however, only one locality has been noted. 

11 0n the fann of Mr. Henry Louis, 4½ miles southwest of Barrington (NE-¼, 

SW.¼, sec . 9,T.42 N.,R.9 E.) the r e is exposed a three-foot layer of ex­

cellent sand. Overburden of 3 t 5 feet thick is present , and the distance 

from a shippirg point . seems prohibitive of development." '?:./ 

E.I Littlefield, M.S. Ibid, p. 110. 



The till of t he Barrington region could be used for common 
t,V\C.O't"'~OY""-°1&~ 
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brick making were it not for the presence of so many stones. bi i:i. It 
" 

might, therefore, be possible to use the stoneless clay in section 34 of 

Barrington Township for this purpose. It however is a mile from the 

nearest railroad, is calca.reo1.11S, , and of only moderate thickness. Fur­

thermore, it is so far from a market that exploitatio n would appear to be 

uneconomical at present in competition with the brick yards mu.ch closer 

to Chicago. 

Water resources 

Subsurface water. [ water in the, ~round (ground wate r ) is sup-
,.___ .,/' .~.,,{_' . ~ 

plied by rainfall. Part of t h water that falls on the land so.a.ks into 
I 

.. -· 
the pores of the soil and rocks and becomes subsurface water. The ainount 

of this water wh ich enters the ground depends upon various factors t 1 Other 

things being equal, the steeper the slope the less water wiJ. J soak in; 

the less the vegetal covering, the less water wil l soal~ in; t he less per­

vious the soil, ei ther from dense texture or from being already ful l of 

water , t he less will soak in; and t he more concentrated t he rainfall, as 

in a cloud burst, the less will soak in; and finally, if the air above is 

very dry, mu.ch water will be evaporated and hence less will soak in. f s o 

in order to have the maximun1 water entering the soil, the conditions should 
.... , ,·. .. .. ;.,,, . •, .: .. ~· -·, 

b . flat cq;untryJ heavy vegetation, _.. - .. open and pervious soil not filled with 

water, gentle rainfa,,11, and moist air, j r1 r/" 
..e 1 . ;·~ , ' . ~ - • ~ • 

.Afte~ , the, w~ter Enter~ 'tpe g~~ ,/ if 

I" ! 

_,[ fa {,_ ' . ' • I J /;• I; \1 ~ -A , l ';. ~£,I', q-, I 
seeps downward through the 

;(,)-' 

pores till t h ey all become filled with water~ ¾ There is then aj le~el below 
• f\ 

which tthe pores are all filled with water[ This level is called the 

1 
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water-table. Above t h e water-tabler,- the soil is only partially sa turated 
; . 'V", ♦-p 

;,~t~ .: "',ter, there bei ~ moisture adher n to t he grains,, but f!!..ot enough 

to fill t he pores. The water-table varies i n dep\ h with the to _.,ography, 
I 

being deeper from the surface under the h i ll ~ . .. · t7 also ari~ with the 

seasons, being lower after a long dry spell than after a wet ore. The 

(1owest water-table in t he driest season is called the permanent water-
r) I. 

table. -The_}~ell s which penetra te E low he Je rmanent water-table 'will 

~ ' ', 
ft.:' not \go dry t n the dry season::,_-~~ , 

Ground water moves slowly through the pores of the rocks. 

soaks outward/toward the valleys where it feeds t he st.reams.(Fi,~. 36). 
J . ,> 

. t~ ~ 

fl t is also extracted from the gr ound! by capillary a t t ract i on which draws 
~ ~ ~ ~ 

it uf) t hrou.gh the minute tubes among t he gr a ins of the soil whence itJ p_,,.,.,,t41· · 

--- a; . 
evaporates !,ro::!Jt he surface. When soil is plowed after a rain, t hese 

tubes are broken and the moisture is forced t o stay i n t he ground to 

supply the needed water to t h ·roots of plants. The mor e pervious the 
.I 

rock, t he more rap idly wil 1 gr ound water move. ,n Water travels much more 

rapidly through sand or g r avel than it does t hrou_gh clay. Also, the 

more porous t he rock, t he more water it conta ins when satu rated. The 
t 

.-R.. (' f~ , . t( :/ J: O,,{P 

combinat i on of these facto r s (a~t ount s f oi:}the best wells 1bein~ i n gravel 

" an~ the next best in sand. f Alnd / a well in clay is 11 dry11 because water L,_• I. 

enters the hole too slowly for . any practical purpose. ['A well in gravel 

not oril.y finds more water a t first, but as pumping contirru.es, water is 

distributed more rapidly fro1'!1 the surrounding area than in the case of 

a well in s and or claO 

Wells. In the ~ arringto~ ~drangle, wells are either in 

till, i sand and gravel, or in beq.rock. fin the firs t case theJ wens [ s l'· 
" n ·· I ~ 4 ,..-

.}', ,. f. ,., "r i.-- :- "' f', ti n .. ,,,./ , ,, 14!,;r,.;,:l, 

(}v.t P 1 ikely to supply only a ~s~al;J amount of water, t!carce~ enough for do~ 



y 

.. . I , , ;· 
l,,,,,, ~u: ,,_/ 

.',I'. . ,,iil,t, .,(} {,,,· .,,, ,:·' 

v>r. 

~estic purposes Eio~ . (In the second case'l if the sand is very fine 
L- _J ~ 

( called 11 quicksand11 by many well drillers) @-gain the supply of water is 
. - -

very limited, due to the slow inflow through the fine material. But 

if t he sand is coarse, or if the well is in gravel , then an abundant 

supply of water is secured. /1.rom the consideration of the manner in 

q which 
11
th\:{!~!f~t~osited by fluctuat ing ice-sheets, it is evident 

tha~ the "distributi611 of sand. ,; gravel and till below the surfa~e i s com-
' r; 1 ,.,, -f/l / 1i-a_ ,A.-{;. ,cl 

roonly extremely irregular ,-r-Th.e constitution of the drift not only 
,1 

----- . [:ar~ with depth but lso varies~ ::~:}1J.;,; 'to, place. ffn some cas~~"c: ;.I' 

this variation is very ma rked. ; Two "";wellsl on }he same farm ay trike ""-1 ½· 

" "' If . :·:p•.~ l~.V t{.r// .. ·.~• f {J.!f. f',i,_,{<t (. - -;-;-·---;,,/,,, "';;"°,. • ,. ,!JiJ.1: • ,·~ °' f" , ·~,e.b. # ,r ''p .,., ~ ~ I I'".,. "" .., ' 'k' • ~ ~- ' 11~ 1(, "". ·tJf·· 
entirely diff erent kinds of material. '] One Y, rv fo~t instance, penetrate 

~ - · ' 
a good water-bearing horizon of gravel at 60 feet from the surface, while 

the other one may have to be drilled 160 feet and even then may not obtain 

a good supp~~ o~. w,ater . J 
11

}, 

~,>4._ 11
~ ?1! :·tne . ;~ir-d }~a~e ~ wells 

_,.. 
" . t') ;t, } , t' 

,,,. .,i 
-- 1 

in bedr~.:5 commonly obtain an adequate 

first 10 or 15 feet of rock. 
r 

supply of water within the The water in 
~( J<l>• 'f: ,,) . fl, t~ i• I), 'l ")..• 

this case~ ~s in t,;1£ cracks ~ the rock .fnd as soon as a l a rge enough 

crack is struck the well is a success. But if not suc~~? l a rge crack is 
_.., ~ 

encountered, the well may have to be dri l l ed for a considerable distance 

in bedrock before an opening will sunply enough water. The chances, 

however, are al l in favor of striking a good water sup-ply within the first 

few feet of bedrock - - in fact, many of the well drillers report the best 

water supply righ t at the top of t he rock. ( See appendix for detailed 

well-re.cords.) 

In all probability a large supply of water could be obtained 

by drill ing to the st. Peter sandstone, which shoul d be encountered at a 

( 

J 
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depth of something like 1000 feet. The well at Elgin enters this sand-

stone 640 feet fro~ the surface, which means the top of this formation 

is about 100 feet above sea-level. 1/ The Potsdam sandstone, 300 feet 

l/ .Anderson, Carl B., The artesian waters of northeastern Illinois: 
Illinois State Gaol. Survey Bull. 34, PP• 167 

deeper, also supplies large amountsof water in parts of northeastern 

Illi mis. 
JI¾--• • , "' • ~ ,y" t, ,. I, 0,$ 

Artesian wells. E.,/ 
.,;,,., ,. 

Artesian wells ; while defined ·differently 
. ' ,,,,,.. 

by different people, are in general deep wells in which the water rises 

g/ See ~also 1 Anderson, C.B., The artesian waters of northeastern Illinois: ..... ..,, 
Ill. State Gaol. Survey Bull. 34, 1919. 

above the water-table. If the water rises so much that i t flows from 

the top of t he well, it is a flowing well. 
~ 

for a flowing well are shown in Fig . 3§.. 

The conditions necessary 

There must be a pervious layer, 

capped by an impervious bed, outcropping high enough above the site of 

the well to give a 11head11 of water which will cause the well to flow. 

In the .. east7_rn part of the Barrington Q;uadrangle .; t he r e are flowing wells -t t / ' t (, 

rl<imi~ fromi t he drift. At staples Corners C--sW.¼, ·sw.¼,T.42 N.,R.10 E.), 

Cook County, a· well 200 feet deep flows to a height of 6 feet above the 

ground. 

wells. 

South and southwest of Palatine there are nUJnerous flowing 
-I '.' 

As early as 1887 there were 25 such wells in t lie ·~ district, and _,..,.,, --since then many more have been drilled. I The structure of the d.rift is 
,' ... .;.,. 

• < ~ . .p ..., ""·•t.: t· 

apparently a pervious bed ofi s~nd or gravel 'rou.tcr~pping ,on the crest of 
l"':"",:~t p• ' r '"r-~7'~ •t,, I .... ¼ ' 1.J; /t) ~• _.._ 

the Barrington moraine On the east flank of th is moraine a eapping of 
~ ' I'}~•-/. /ii -, 

irr;pervious till holds the water down. J' So ) when the capping is punctured 



7/ _,, _ 
1 

,,,,It 
{, /y''·,~,Pl~,1 /. 

by a well b§;-water flows out becaus7 
1 

of/ ~:n.'e ·pr~ssure -~f water entering 

on t he crest of the moraine[ a mile or so farther west and a hundred feet _,.,,...,,. 

higher-=-] 

The ground water is constantly issuing into valleys 

where they are cut below t he water-table. It usu.ally emerges as seepage 

but here and there the water is concentrated in a local channel and flows 
(\ ~" f.,(' 

out as a spring. .Along the Fox Valley, the springs are found at the con-
A 

tact between Marseilles gravel and the underlying till; showing that the 

waterJsoaking down through t he gravel/ strikes the im~ervious till and in­

stead of penet rating it, flows outward and emerges in the Fox Valley. 

Some of these springs a r e very important as a source of water. The one 

at Mr. Hertz•s farm is said to flow 400 gallons per minute, and the 

Minerva Spring in Cary flows 35 gallons per mi nute the year round~,) The 

Minerva Spring (altitude 800 feet above sea-level) is being used locally 

in the manufacture of soft drinks and is also shipyed as table water to 

Chicago. (See appendix fo r product i on and axalysis). Several houses in 

Cary have excellent springs in t he i r basements at ab out t h is elevation. 

Similar conditions hold elsewhere in the region where t he r e a r e springs. 

One spring was seen in the Palatine artesian basin ( SW.¼, 

:,.·NW.¼, sec. 34, T.42 N., R.10 E.) Cook County, issuing from t he top of a 

small hill. The water doubtless rises under pressure from the water-

bearing stratum through a crack or channel in the drift. 

of the flow is the same as in an artesian well. 

The principle 

100 

Swamps and Peat. Scattered over the entire quadrangle are numer-

ous undrained or poorly drained depressions in which peat and muck have accu-

mu.lated. The deposits are commonly small, averaging about a quarter of a 
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square mile, but the one just northeast of Barrington is about a square mile, 

while those along the Fox and Spring Creek valleys are even larger. In 

some of the amall depressions the peat is only 3 or 4 feet thick, but in 

the large ones it is thicker than lo½ feet, the length of the test auger. 

In the small area half a mile southwest of Barrington (SW.f, .NE.¼t sec.2, 

T.42 N., R.9 E.), Cook County, now drained by tile, 10-} feet of peat were 

· struck in boring. It was fibrous at the top, becoming gelatinous at the 

bottom. This is the common occurrence, for peat is made of vegetable 

material which upon falling in swamp-water, where aseptic conditions pre­

vail, is preserved. Partial disintegration may take place to form this 

jelly-like substance before preservation becomes com~lete. The peat is 

usually ver_y calcareous and, when examined closely, commonly shows fragments 

of shells. In some places , the :peat is made up of a large percentage of 

lime, shells and marl. It is -possible t hat this peat may become some day 

a source of fuel for heat and power . 

Land drainage. The lowland tracts, if properly drained, contain 

excellent soil for agriculture. Such drainage is accom
1 
lished commo nly by 

straightening the stream channels already present and cutting through inor 

irregularities so as to produce a uniform gradient~ In the val l ey of Salt 

Creek, this has been done with great success. Spring Creek Valley might 

well be drained by a similar project. The r e is a fall of 39 feet from Spring 

Lake to Fox River in a distance of about 4 miles, giving an average gradient 

of about 10 feet per mile -- ample for drainage pu~Joses. Goose Lake and 

the surrounding swamps could also be drained. Drainage is also accom~lished, 

in the case of upland fields which are too flat for rain water to flow off 

them, by laying tile pipes so that the ground water will be carried of f to 

a surface drainage channel. 
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Figure W. Diagrammatic sketch to show how kame-areas are formed in connection with a much fiss­
ured ice edge. 
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Fi g . 15. Typi cal erratic boul der on W~st 
Chica o mor aine. Kane 012 Ll.e 73) . 
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Fig . UJ . Kame in West Chicago moraine. 
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Fig . Yf. Lake in the Cary moraine . 
1

' 28, 4 1/2 mi. N1v of Barrington, Ill . 

(Lake County, 1328 .34) 
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County 

'/ } KcHenry 

.@ r KoHenq 
@ JlcBenr, 

-- :U:cHe nry 

KcKenry· 

llollen.J:3 

llcBenry 

,, 

Township 

Nunda, 44 lh, &. E. 

~~t 
Algonqttin o'l 

Ali~~in °~ ,, 1, 

~ql±n ~ ,. ~ 

~$~ ~fJ~4IGQ : • • . '• 

~~ ~JMf .· _n-,,,.t I~ 1,. 

Algonquin 4- 3 /I 9 E 

Algonquin 
\ I 

Algonquin 

'V1Lt_ ,~-·_ ... , 0 .tt,. 7\ 1.11-311.,1, 

Seo• 
tion 

31 

1 

1 

13 

24 

25 
,, 
7 
t 

1'7 

A pp.e11 i, "'-
\ 

Well t~g_ord.! 

Coordinate Depth Log Al ti-
teet lrrom top to bottom tu.de ~ , 
,.__= bedr 

.so, SE SW ol . Ola.y 6 ' , gravel, sand 15 t t white 

.69·, 1W . E 

clfV, graYel -,,4 ' 
L...----------'.,la.lb"!U-.. --·• -!f,.M-JUIIS'l~~b ' t,ii!EQJl9 . n· e !1$1 lf2f"lj,f'11).!'!IXI~~~ 

r;;/ 5 40 Gra,re1 ✓ 

.54. n s:m 30 lO' till, ,20 1 g:ra~ - . · ·- -;-;;r 

.9,, s'tn n ao·, o~ _ton weU. 
d.:.11.J ... ~ l'lne clayey gravel 

•14, BE SE 

.98, J.E NE 

•1·6, SW NW 

22 ' blue till 
s2·• gi-avel with clay adhering 
48• blue gray tiU 
521 gravel , tine 
62' gi-avel 
T2' graTel 
82 1 gra.Yel 
9.2.' pinki.sh calcareous till 

1621 p.inldsh calcareous till -[rsa• ,limestone 

307 ' limestone. 
~~~ 

48 ...... -----~------~"-"" .. -• 
~"'~~~ .... ~Wo1-i~~~~ 

48 ·Olay, sra.Tel 
_ _ _____ .. Ji ·rp;: 115·· ,.-a;·~... 111 -:;n;oe,;go, -~· 1 ~ ~~~: 

185 Rook at 100• (?) 7 " "J ... : --- -----~~~"""~--~~1~:._,1 W3JtJQlt'"'it'~~~~~~i:\:, 

-~~ .. '""'"' 

<t 

... -.,. ... '"•-]•""" - ~ 

.65, SW NE 200 7 

. fi:;, St- \I\~ . <,, o ·. T,// ~· ··;.:.;~o/ '"'Q -· " ~~-·- • · ·~ --~"'l ~: .F? 

.,s,mien.~0-- --rm1o• ~ .. ln'a~-~ ·-

. 'lo I St..' ~~ 

~---~~--------~--,..,.,,,., ...... ""' ...... _T_,,, ____ _... 
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~ ,, 
@ Lake 

@) Lake 

@ Lake 

@ Lake 
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~ Lake 
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@ Lake 
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Cuba, -U 1'• • 9 ·E• 

Cuba 

Cuba 

Cu'tu, 

Cuba 

cuba. 

Cuba 

cu'ba 

Cuba 

10 
I 1 . "~ <!9-81&, · S CJ X t 
1'1 .er.0 s. 1/2 SW 

18 ~ff, SE NE D 
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11 .,,, Oen• .D 
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l.,o 

15 
~~-~~~ 
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fill to {#&Tel 

Ti-11. to s·a.n4 
.J. 

Till 

(_ 7) 

t ()IJ 

7 F1J 

7 7£ - -----------------· 
i_ 1_ 1 ___ 1 .. ~ f z.-
G.rave·l I 
Gravel 

'l!lll'~~~,t,,1'P'~~~,;,i:--

:,1owing 

7 ----- ~-=--t------=---~ I 

Gravel 
~~...,..~.~~ r;z ww11,l 

~~, (?) 
---,-·--···--~--..- __ __...,,_ ----~~,~...,.,,, ... 

G:raTel 

!111 to grav•l 

Gravel 
T111 t ·o sand.- to~ graTel _ _. __ 

I -' r ·ook 
GraTe....--

Gr·avel 

T·o rook 

Gta•el 
(1) 

0 

Cla.Y'-"·sand a.rid .gravel 
)l.ardpa:n a,t ·140 ( ,11 i~~\ .. ~~) 

!'o reek 

655-· 
, 

~~ 
.... _, .. __ ,,_ ... _.._,~-------, 

611 

ff5" () 

('JI) 

? 

11.~ 



~ 

Lake 

Lake 

0 Lakt 

0) Lake, 

~ Lake 

Lake 
~ 

~ -
j~'Lake 

~ Lake 

~ Lake 

(E) La.ke 

-,.. ' 

Lake 

!Ake 

~ Lake 
~ 

@ Lake 

~ Lake 
----4, Lake 

~ Lake 
-I Lake 

Lake 

Lake 

@ we• 

OUba 

OUb& 

OUba 

Ouba. 

Cuba 

Fx-·emont ,, 44B .. , 10 :m. 
Fremon\ 

Fremont 

Jre:mon'tt 

Fremon, 

Fremont 

Fremont 

Fremont 

Ela, 43 lf~; 10 J. 

Ela 

Ela 

:Bla 

Ela 

Ela 

Ila 

llla 

II w04, 'SW NW SW 

12 

'70 l?) 

3,5 •. z4. ;r. l/2 IE SW .110 C?) 
- -------·--------

it •01, W • l/2 SW SW 122 <l~aTe.l 
:lf: l etc?t' T .,....,._,.,._.;..~1!f,.-.'IID.~'W.I 

~ ........ -
36, .39,, •• l/2 Jtm BW 218 '.l'o ro,c,lc 

~6 .37, s. l/2 lfE BW 180 ( 7J 

31 .24. n JlW sw 241 Olay 14', sand, g~avel a.t bo~toa 

12 .5~ t SW cor.-:-JE 324 

:t:5 ,34, Ji. l/2 IE SW 346 

3.4. • 42, SB ltl SW 2_50 

3.5· .a4, JI., .1/2 1m SE 150 

To rock, 200• quickaawl 

!o rook 

To rock 

r? J 

62? -

570 I 

~ 
dOO 

tJ 

ra'o 

7 65 SI •44, 'D Ell- SW 160 Gravel a.nd till so•• sa.nd ao' ------------------,-+------ -~-- -~ 
3$ •41, SE SE BW 145 ,~) 

36 •8li Oen. SE SE' 250 To rock 

1 .44, ·:BE NE SW 196 To rock 

510 

569 
--- _ ... - _,._,_,., _____ _ 

5 .2,9, n mi lN 322 T·o rook, 200• gn1ckeand 568 

,5 •l·l, Cen._ l1E SW 250 ( ?J 

6 . ,51, w. 1/2 1nV ;a 281 ,Cllay 125', qUiekeand 156 1 , 
11'- st - . -· --=-=U¥=e~_p.Jt _______ _ 

t .. 34, ll • l/~ D SW 1$9 

I e .,4, n NE sx 
en 

Clay 90 1 

~uicksand 212'' . 
Limestone 60' (Ma74ra19 
Sha.le 12 t t1'NI ~ u.ok"-'1 o..) 
Limestone 6 t Ccde'1.a..- C'la.ttu; He) 

584 

570 

7~0 

f 

- --- -...... ___ #-- - ---1--:~--=~ 7 . ,53, w. 1/2. :SW SE 200,! c}J 

a .a,. w n n 210 To rock - 656 



Lake Ela. • 
lake Ila $ 

Lake Ila a 
Lake Ela 10 

Lake Ela 12 

Lake Ila 1'7 

La.kt Ela. ·1a 

Lakl E'la 18 "f.-X . 

@) Lake Ela 18 

@ Lake Ela 19 

! @ Lake Ela 1, 

?j} La.ke Ela 21 

Lak-e Ela 22 

Lake Ela 22 
y ' 
@ lake Ela a, 
® Lake Ela 25 

~ 

Lake Jla 29· 
Y--'\ 

@ Lake Ela 30 

@ Lake Ela. 31 

@ LaJce· Ela 31 

@ Lake Jila 31 

13 

•4th SE SE NW 322 To rock 561 ~, <?70 

ti?, Oen,, VI•· l/2 . . . . 
D 285 f •o rock 58'7 

-• 9;4 t IE lffl SW ,s,1,:t ( 1 ) I · 

----=-~=----- ------ -----•08, W. l/2 BW BW 243 To rock 1.or·~-+----
.8$, Oen• SE ME 2$6 140 .,· til1J 90' qu.1oksan4a. S 1 

oar-se sanA ire roclc ~ · ... · ... , ____ _ .,o,. SW SE SE 288 

.48; E. 1/2 lm NW 173 Gravel 
L 

.88, Cen, IE NE 

,74, D JW SE 

160+ To rock ( , .• ·- . 

155 - Gravel V 

.,, , Oen• w. 1/2. 
IS 30 Ola7 

•66, Cen• SW' D 38 Olay 

•'4t D Im sE· 

•'2-6., Cen. S .. 1/2 
1W 

208 Sand and gr·avel 
~....,.~ --·--;;a,~. -~· 
1.24 Clay to gravel 

•lil, w. l/2 SW SE 2l·t \~) ---· _.,._·---·"---

.85, SW SE NE as Sand .and. oave,l 

,Ut Oen. E• l/a 259 16' tn rook SW . 

.54, .ff NW SJ· 190 \? ~ 

. t;f'I, SW NW NW 252 T.o · rock. 

• 10, S • l/2 SW SW 22,,-· Gravel 

26? To rock 

7 
- 40l)~ -- 8'-

1. 

'6 

/0 

'75 

580 I 77 t) . 

618 () 

5~ ... ..-'10, SE S\Y SE 

.15 ·.t SE SE· l1E 
~~ __ __,,,..,...... ~ .. 

235 To l'OCk 610 



1@ Lalte 

r[!J) Lake 

@ Lake 
0 ?Allee 

~ lake 
J.P'" 
@ Lake 

x·-A 
l ake 

ti 7\ Cook 
\../ -

@ co·u · 
@) Coolc 

@ oo•k 

@ co• 
({i!> Cook 

Ila 

Ela 

Ela 

Ila. 

na 
Ela 

Jll,a 

Ela 

X1a 

l _i 

.,1 •o ~ -t'!!ffr t'.!1111 ff# . . ♦ ~ . ·t ~u i>'llW. , ~ a•, aoo • blue clq 
10• tine eana and aliq e\rai1·• 
tle4 

aa .ia, cen. 1. 1/21 a@ 
aw 

sa ,3s. w. 1/2 xm sw asa,, 
.aa .,, , lf·ff 1/2 1W s1: 40, 

a .• 1,, n m1 a .aao 
ll •f4,, ff., · )/a. JIVI II 33-4 

so• t 'ine qutok.e* 
_ , , :fllaaara.n ltmaetaa 5~-0 

2.SO t· el-.V t IS' f1.ne sand an4 
qu1cb.an4 I 

M n _'.·"""--. _,_ · - -™ · 
~ 1ail" r~~ 

T1U to t1at14 

\ / ) 

Or~Tel an4 :&fUl.d 2.4tl' ,. l"OOk 88 t 511 
~~-~---------------4 

SI •SI ., s. l/a, SE D 161 '-.?) 

34 .oa. w. 1/a n · 1• 1:-:aa::.-.--=0r-:--_ .. -.--1¥-:--.. a-=1------~------
·1 ,<) , ·. r-t i!!J.•n · ·'li'fm' ~ - ·. ·•A· -· t ·v,_,. · 'It ~ ff " aoo ( 7l 

() 

Ve.X'ltoa,- 41 lf • ,.11 ·:m• 19 .l.9,- B• 1/2 1W W · 42 (~) 

Vemon 
Paffs.n,rten,. 48 l1 • ., 

9 E• 
BQ¥tngton 

Datting\:tm 

Banin,ttoa 

.8:&rr1n8"•0Jl 

:aa•tngt,on 

JIEOitiugtOD 

ll&nlnlton 

Bal:rins'on 

llattlngton 

·· j\ ~ 'lt !!~'"it t:Y~ ~ 
~ •"--~ • · g .f f ' ~£11· ~ "' oo oia,-

1 .,.2.9, '!fl NE ff :Sll Drtt, &oo•·, lt1ag~an llmeetone , 410 
( 11&•· ---a .et, 1'• 1/8 Ii lffl tff· tiiftl 

e .aa,, een. n sv1· 1ooi1 c. :J 

I .• 11. t 8 * l/2 SW 1W 140 Oraw,1 

3 .34, tr. 1/2 D SW 140 

I . :10. 1 S. 1/2 SW SW :Jff 

a ,si. <JeQ• e1 s:m 140 

4 .1,, Cen,. BE fflf' 10 

lr•'ftl -------------- I ---· 

c..__ 

4 •?ft Cer1ti IE 10 

-4 .'NS, Cen. s . 1/1 1-TI 
SI 

To JtOok aa;nd.1\one ( ?) 

•~aw~ 
1.'ill,. lll'cl 1an4 

Blue 'lU (1Ult.tn1Bhe4) 

o»aNl 

110,, 

5 () 

</ 

1/ 0 ? 



/J/ 

Cook Barrington. 1. .59 Town well 253 

@ Cook. Ba.rr~t 2. .S5, SE SW 

Till 160 
Coarse gravel 30 
Till,hard,(Ill) 63 
Rock. 

11~qtt,4f~ Thickness Dep th 

Pleistocene 
Till 
Sand 

Maquoketa 1 

126 
140 

Shale, soft, blue 1?8 
Galena-Platteville 

Dolomite, light gray. 
finely crystalline, ves-
icular to compact. 1;32 

Dolomite, light gray, 
:fine1i to medium crystal-
line 30 

Dolcmite, light gray with 
dark spots 20 

Dolomite, lign t gray medium 40 
Doloniite, light gray fine 10 
Dolomite, lig.nt brown,very 

fine;s.r.i.ale dolomitic, dark 
brown . 

Dolomite ., lig.t1t brown wi tn 
dark spots, partly argil­
laceous, very fine 

Dolomite, lignt brown and 

8 

22 

light gray, fine . to coarse 10 
Dolcmite , gray, very f ine 8 

Glenw,) o,/_ 
Dolonite,pinkish brown, fine 17 

Sa nu.st one , do 1 o rr.. i t i c , 1 i gh t 
orownish gray, medium 

Sandstone, dolomitic, w~ite, 
medium; shal e, dolomitic, blu-

15 

ish gray weak 30 
Sandstone, dolomitic, .fine to 

medium, light bluish gray 
St. Peter 

Sandstone·, white,fine to medium 
incoherent 

Sandstone. wbite very fine to 
medium, incoherent 

Sandstone, whi t •e, fine to .medium · 
incoherent 

10 

35 

25 

40 

120 
260 

438 

570 

600 

6ZJ 
6 60 
670 

678 

700 

710 
71,S 
'735 

750 

780 

780 

825 

850 

890 



§ co.ic 

Cofk 

Cook 

., Cook 

fjJ) Cook 

@ coolt 
~(ill) oook 

(jj}J aook 

~ Coolt 

I 
~ Qook 

<HJ; aook 
@ ooo). 

<[jjJ o,ook 

<fF> oook. 
- Qook 

13arring-t;on 

l\arrington 

'.'Barrington 

l3a:r.rington 

:Barrington 

Barringt.on 

»-.:rrington 

l3arringbon 

lian- in gt.on 

Barrington 

Jarrington 

:Su-r .ins ton 

llarr,ing\on 

:Barr ing\o-:n 

.Barrington 

'.Barrington 

:aar.tington 

llvrington 

Barrington. 

15 

4 ,,e., Ji:. 'l/2 1W D 211 40 ~ 3'ellow tUl 
50' blue ·t.111 
100' &aml 

l t ' ' . graTel 

"l 

f 
fpl.f O 

221 re·ak 
4 ,'2, cerh I• 1/2 · · · I t' 

•' . SW 100 CT l 

·5 .68t Cen•. 'JW D 10 C~\ - ---------
' . • ,, ., i ·w NE l1B 140 ·&ravel VO•, pea.I l', 
.. _ . . . gravel 19 1 I -
f .as, Cen. IE Ell 18 Grave, ., 

6 . • 02, 1W SW SW 100+ Gra,,,_l 

I 6 s- :;; ' 

S .21, Cerh S, l/2 ~JS Gr.aTtl . 
SW -----J .29, Oen. lr• l/2 $00 C ?\ I 

. BW . ----~ t . •.34, lt~ 1/2 BE SW 200 T·o :rock 590 l 
I 

10· •••·• o··en . mv D 1'70 - · · · Gravel 

10 .,e, :m, 1/a q mr :a.so 
11 ,,10 • S 11 1/2 SW SW' 180 

11 . • 09, 1W NW ff \ . 626 

Gravel. 

Tlll to sand. 

01a1 ·2:15, 
or·a.vel 20 • 

'-.... 

(g (} 

11 .at, JW D ff 

Blue shale .160' (M41uoke1a.) . 
IJ.mestone l65f (t:a/e,ta.- P/•rf.a ~tlle) 

285, - ~l!~~~-~~ to• (st. P .. r~ - «-S 

U .It, li• 1/2 D lfflffl-•.•.--~To~ --- --... ~-n, ___ ,n-~" 5·90 
s 

-~ ................ ~~ .. * b: _______ .. = ................. ~-foot------

11 .sa, een. m: :rm aoo In rook I '/ !io 

12 ,.,~ , Oen,. sw 250 To rock 620 / 

12 .,a., E· l/2 D SE- 241 !ill, hardpan 125,1 1 quicksand., 
- -=-s~-- gravel 

11 .21, SW SE mf lti U) 
?70 



:!!J! Oe•k 
@) a·ook 

, _ r oo,k ~"" .. -

@ cook: 
@ aoek. 

(j!]J OO·ok 

@ aoot 
@ Gook 

@ Cook 

@ ootlc 
@ Ooolc 

YJJ!cook 
~ -

·Co'ok 

@ coolc 
(j}j) Oook 
~ 

oook ~ --- . 

@)Ooolr 

lb6) ao·s 

Oo,•~ (!f;!5_ . ..• , 

(jfj)·aook 
@ eook 

Jla:rring\011 

lla.rri.ngton. 

:Baninstoa 

J:a~,: 1.ugt.ou 

Barnngton 

Banin.gtoa 

l3attint'ta. 

JltU'·r i.ngt on 

ll·at:r1ngton 

.Barrington 

lar.ringt.on 

l)a~ringto.n 

»ar~ mgtpn 

.ianingto,i . 

krringt&a 

krringt.-on. 

».ffingt•a 

JIUJri 11 gt.:OJI 

ll~ills\f:11 

B.att,1ngt«>n 

llattinst-tn 

~lf-i.:rg tOli 

Barirington 

14 .o:a, BW SW fR 

15 .04, . . 11W NW SW 

H l .1a~ _C-1]___ ______ -a--~ 
211 l\ed ·cl.EO' at .abOut 210 • I 7 o o 

---------~~~~~~~•~,'.-.-.-&-: ·• ;:c1" . b~~~"fll;.1 

~J:~;--. 

11 .11.,. Cen. .SW SW / a46 ~l 
11 •ll5t S • 1/2 SW n 168 Cl~ to~-·-·-------;;:~ ,--:--

-------·· ~~-~~~,tli!-.-!illil - - s is•_r~~•~~~~~~~,_...~..,_ 

1.6 ♦.·M, H• l/2 ·• SE 161 160' till., . , ., gravel ------------~w ,_ .~ 
,11 .2,t), mv SE' SW 100+ so• till t g.:ta"tel 

1-, .-,, , Can·• I. l/2 41 .(l)'aYtl --- · ·--· u • ~M- ··--·--.. ,~-'"--
II f~~.~~~~~1~"'i:11f'd!'~~~~~~~i:1.1~~~~ 

1'1 .1.0 ., SW SW SI: ,50 lot. 11t,and.1 40 -t pavel. 
:~, 

.1:, ,l.5, ·Oen• s. • 1/3 . . sw NW ,, travel · I !' JS 
------------~~.W' "if t·,~~-

11 ,$,~ N'•· 1/2 'IJW a1 &..--aravn-u1r·11mr,---·----·-·'"·~--~-=~➔.,~ 
0

;·"'o 
_ ____ _ _ __ --•----. · . ....... -u • . • ........ ----L~.,,-

20 .n, C$!t. ffll NW 28 !ka'1el . I !f' .3 1. 
.5()~~- ·c~) -~· ..... -..;.,..., ________ ._,, .......... ~..,,.,-

20 trlQ,,. SW· l fW SJ1 

~1· lii,99 , "i"ffi, ~'l"'ffl ~ 4 . . ,..- .. ·, !f J/.l,,£l.l J."'l..f!i J..~ l1·8 C~) 

tl -.t~ !} SI SW SW Zll 1.90 • blue cl.a, to· ~aYel, .21.• '"I 9 3 
al .tt., D 101 ltl 211 To ro·ck ----- -- . . ,g ~ O 

a,:.. .u, »_ d/u.·w··• ·· SY 20, o.·. l11ue a~ to graver- ·· .. ... ~;:--

~o·ck 

a •91; E, l/2 SE SE l&t- . C?~---:------t--
_.,..__......,,,.,._,,,.,......,._.,_,,__ ____ - __ ;§il, __ ~_IM<•--... ~,;,,#-... /4 

17'1. --~ ~Tel -~--------~-------j_;(g:_q_~~··~···~·-14 -.15, SB S~ D 

25 ,05 1 SW SW D :.. 2:61 I -

ae ~21, ··•· l/a w s:w· sac 

!o ~ook 10'1 
' __ ......,_,._., ! . ...... .. 

Q.la, 16·0' _, a.an4 10 • , rook 10• G.41 
2.6 J -56-f.\t~ SW SB 100 ---.. ------,~----·,. . ~----\; ) ·· 

.a, .1t, • • l/2 w mv aoo 

.8' · ,40, SE S~ .S\f •1 
701 clay, to gra:,el · 

,o·•. clay , sand and eia,y -a tra tl• I ( ,;a 
f'iecl . I 

t 



@ aaok 
__....,,, 

-Cook 

'-;L-/ , eo oJc 

<ff!) Cook 

~ Cook 

@ cook 
1jJ)oo~ 

@ aook -- Cook 

<f!!J aoolt 
..,. 

@ oook 

f (j!) Ooek 
~ 

C.o·ek 
~ . 

@ cook 
([jj) c·ook 
(jj}J Cook 

@ ao-olc 

@ Cook 

§ oe>ok 
@ cook 
(jJ}) ocn•k 

B•rl' 1ng1u,n 

:Barrington 

3arr1 ng.ton 

Jarr:lngton 

Barrington 

Barrington 

llar~ington 

Jaxaring\on 

Ba.rrJ. ngton 

Barrington 

»arri ngton 

.Ba7lt 1ng\on 

i't 

28 •99,. BE 1m D 135, Grave.1 So 
•-~ . ., •·~•-·Jo\· .. ,.,,__..., ... .,,.,.._......_ ________ 7 I 1t•11~~~t!;I~~ 

as •24, Oen. s. l/2 212. '1$' b;ue clq '140 
JV/ 15' t1ne sand 

1221 ro,c,k 
28· .am , Oen. s. 172 s. 

l/2 110 75.' cltq I m~j_•_ ,001:t .. __ "'55? 

0 

~0 t70, SE SVl SJl 80 

3,2 .ae, w. 1/2 n ND -st (1 J · -~-

Till to s.an {i __ 

~ 
~~li'~~~'ct~,~~e...u~~~~~~~·;~~.~ ---11~t.,~~• 

:$2 .44, IE :NE SW ,62 Olay and gra~el 
}i .PJx,Mwt,.+;t.~,J.•.~-~O::~..,,,,..~~~~c,S.,.~~~l~),,.'$1t:u,'KJ:n,,;.'.':'cb~if!~~i~~'V~~;,~~~~~~~l 

33 .98, B• 1/2 IE• D 145 (?) 
~ ',_,QI ' , .. ~~ .. ·---,~~ .... ~~1 

~s .55, sw sw n · 145 To rock ,oo -------~~~l,~~-~Miirsl- ,~,,..,~~~ 
S4 .O't; lfW SW NE 1·te en 

~ ~~,-.~~~~.JWHi¥t!ll..~-..~..H.5t .. ~~~~it.~ti'&.~~"'lffl~ba,;,.~~,._-tti,",i~·'-·''-'t..¼oW 

34 ,. ,31, Oen. liE SW 222 65'1 I q 55 

34 ·•21, I • 1/2 SW SWl.1 -~------,l. _______ , 
J& •l'I, s. 1/2 ?WI NW 184 Clq 

------·-"""=-13 an ington 36 .o·o., SW SW SW ~98 C.: I _ 
~ ~~ -, ·_·f>#I f ~laMD: ·;;:i . - " £0ilf ~~.-.__.. 

-~'!l.""."t;i/il,-. 

Palatine, 42 li,~ ,10 1. 1 .1,, S• 1/2 NW NW 192 fo. rock 511 
_,e); ~~..flilt113. D ::C?'dkn<:e:fi,._~. 

Palatine 1 .10, s. l/2 ·mv sE,deep, Flowing 7 3j 

Palatine 2 ♦. 46, :g .1/a SE NW l.·94 -'l'o :rock 5fli 7£0 
~~.--..... 1 ,· "~ ~~~~G,ri~4-~~~........,......~ ..... ;,,,-

Palatine 2 .99, JJE· NE NE 1,e ,Ora.Tel 5·16 7 5 5 -------------------------~------~~-~~~~»~ ...... -
Pal.atine a .01, E• l/2 SE SE. 194 To rock 548 I 7 

~~--~~-= L&J ... .,.,, ..... ,t8,tl.'Jl?,__,li.~~,!~~~~"WM,.,~~~~."19~~":'~.;.~·;"""'."._,,._:~:'·; ...... ~ ·,:"":·--,...-,_--~~~----- · ..... -~ . 

l?a.lat1ne 5 ·•71, SW SE D 26'1 Gravel 
.~~~~~••U,,,•--~·~~~~~~\ti~~~"!.I~"'-· --

3 

Pala.ti.ne :6. .65 1 S• 1/2 SVI :RE 200 Ola.7 f'70 
~~-- -.:IM:k-;t;;: m:n:zna: . iae:~ ~ ... ~:;.-..... 

Palatine ., .04, NW NW SW 240 Till, quicksand, rook 625 6f 



@ cook 
~ 

Co·ok 

Cook 

(JJJJ cook 

(@ oook 
([fl) C·oOlt 

@ OQOk 

@ cooJc. 

@ oo•k. 
CfE) aeok 
- Cook 

{J_1/ 

(!fj) CoO.k 

Q!!)eook 
~@ cook 

cook 
~ 

(fij) aook 
~ aook \.....--./ 

@ cook 
~ 

Cook ~ -

@ cotk 

@ dook 
~ 

Cook 

Palatine· a 
Pala.tine t 
Palatine 9 

.Palatine t 

Palatine 10 

Palatine 11 

l?aJ.a. '\i ne· li 

Palatine 12 

P'aJ.atine '14 

Pa.la.tine 14 

Pa.la.tine 14 

Palatine 14 

Pala.tine· 14 
Palatine 15 

Pala.tine 15 

Palatine 16 

Palatine 1? 

Palatine 18 

Pala.tine 18 

Palatine 20 

:Palatine 21 

Palatine 23 

Palatt. ne '23 

l.8 

.,as •. w. l/2 D ff 2U To rock 
I 

-------- . 661 1 
;.:w: ~....,.~~1r _g.,-_ ·•~.J!l'lrr'Jlii!lllt'~~""P"I~..,,; 

.,,, SE NE NB 150 ( ?) 
~~~~~~~~~~ 

.93., &• 1/2. D ·SE 14:8 ,?) 

•·t ·I, S~ ltE ·s~ 26·8 12a• drift, 136-' shale? ··-~n,t · 7-
.84,' 1'• 1/2 1m SB 201 18·91 drift, 121 rook 564 1 755 --------~.-...Jllisl a.C!i~· 'MN' 'G!.'Ql:i~~~Ji,AA,.~l~llW,ltUJ,Ca'T.W¥l~~~J.~.~~~~~\i~8~1j,'jt~.la,l,.,.,~~1 

.46·, E • l/2 SE NW 20'1 160 • drif't • 4'7 1 rock 600 J 7 tS 

.11, I'• 'l/2 1W l.fW 146. --------~-~---Gravel, f lo'Wi ng 

.37; s., 1/2 l.'.E NW 115 l-46 '' drift, 168-'" rock 5'71 , 
-~~~~'Jt_~~.,,,~~J!,.,,""1~~'3.~~~~~·~~U.:,J~~:::"'.·~: 

.,l-6; Cen. SW NW 22'1' l .72' drift t 55' limes tone 581 
• - ------ - •~ £!!i1iWC,il-.lA! .-:imo"°/11!!1!'" ~~..-""~ .err, ·s. 1/2. n xm .11s Drift 

__,_,. ... ,.. . ..,..,....,'.!tr~-,,-:-~~¥'1f'P~~ 'l!·~ . ta'911'W • ·""-.. -"" Q> "'1~•~~~*~"'"-~"""~; 

Till 
·~~._..,.. ... _~~~ 

G,ita-vel 7> 2-
~ 11.-~b..~ 

In Rock 

.47, SE EE lfW' 28 

•lO, S• l/2 SW SW 6V 

130, s. 1/2 SE SW 181 

.oa., w. 1/2 SW Ell 161 
•---------..ro...,;;;;,.~-•h......-n!.>.'la.~---------i~.._._,...,__._...._ 

(?) ' 
'---------~~'"""""'~~~\~~.,.~..;•4\MJ:4• 

.3z, Oen• J.E SW lo? ,t'fraTel, £lowing 7 
,. ~~~~ ~ ~~..A'l'''llf~~~lblltl 

.94, l1'E NE ~ aao to, roe:k 
~ --~-

.40, 'SE 'SE sw· 212 TO· rook 615 i ~ 30 
~...-., ~ .... ~..,. • .,... $ ,lti i -~~~~~:fll.1 

•31, s. l/2 SE l:fW 225 

.3.4, N• l/2 D SW 180 

. 45, SE SE D 202 

20.ot dritt, 25t rock 

(?J 
~ d ~~d,.~,._7r~ ~ ...,._nt~~:\ttl"!•IIJ.~A~•f"~T.t't!'1.;.b"Mllidflf'll •?i-._-r, 

!o rock 

680 j c;? O 
--........;..,,..·-r·----~---... ~-... --' 

623 
~ ~~~~~~~-,w~~ ~ ~.a.Gli!'~ ,;-':"'\l7Wl-""'<'t~ ::~~'«-~~~r--.,-,~"'''li"~¥JI~~...-~-"' 

.• 49,· D NE NW 

.49, im nm. n 

.9T, SE. NE RI 

145 Gravel J fs 
-------..--, - ·-,.~~~~~~~~~~fW",M,!f.oo~ ~~ 

1:81 Rook l 
-----------... ~~~~~~~~""fWl.'~-~· 

133 1 
' 

I 



Ceek ~ - . 

;;If) C:ook 

'3 Coek 

--- Oook 

Cook 
,r 

)c·eok \Z.>' . 

@ eook 
..--,..., 

oeok 

1
, ; Cook 

@ cook 

1 ~ 
y . , r ook 
.'---"",..,, 

@ Csok 
@JfJ()Oll, 

Cook 

(Jj]J ctoOk 

@) Gook 

Pa.J.at1-ne 23 

P.al.atlne .2$ 

Pala.tine 24 

Pa.l.atine 84 

Pala.line 24 

PalatU .. ne a, 
i'aJa tine .24 

Palatine 21 

Palatine 2'7 

Palatine. ~;-'f 

Palatine· .ao 

Palatine 30 

Palatine, ,31 

P·ala.tine ~2 

Palatine 31 

Pa,latt ne Z3. 
Pal.au ·nt: 34 

Palatine 34 

Palat1:ne 14 

Palatine 14 

Palatine 3·6 

Palat1n•e 36' 

Pala.tine $6 

1, ' 

~~L~-~.-~ --~~- ~l '~ -
.43. E• l/2 JJE SW 16:i To :tock ~,7. 

- --•-· iH _ ___ ~~~,,liltl!l!IMJ11!•:r ~ & ~ · · ; ;r,--~~~.M·'•''"~~,u 

.G·t., I'. 1/a JW · NJC tit Olay t ·o gravel 
• 96, JI_. 1/2 SE . NE · 160 1 .... • .. . ... _ '· • ,.,,.. ... __,_1, .. -. ... ~ ..... ..-,.-.. -~-

.6.l, Cen. SW SE 16 
) ' 

•00 ,, SVI SW SW 118 1 
' 

_____ _____________ ,_,_,.,.........., __ _,,, ____ __,,__.__.._.,_,,__,_...,..,_WM~ . j.:-m;s ;,..,x rn'!r10t:YJJ10t ee.::P~ 

•. 90, SE SB SI 60 Cl~ to gra;v.e.1 I 7 

• 9-1 ., 11/2 SE ·SE 
~ ~R>. • P:Y 'JJ;& '' --.,,,.....,~~~~--...w-,,~~\t'A}i!lt,,~~!,o-

20 ala, to g:rBl."el 
ll/1 ~~~~~- ~· 

•Sf, Oen . SE NW ·SO 

• 6,a, aen,. s. 1/ ~ -
Drift, flowing j 7r S 

. 41. •¥& a: '!Sll11a· -~~~~ • ii , -~•1r-.,;'1!1) i:;t'>i#il+r~Mt~,c .. 

BW SE 1.65 Gravel., tl owing I 7 :2-- 5 
·~· --- .·,~,1tz:A).i!::!W1~lffr1~ ..... ,,,,. 

.• 94, me NE SB 140 

•'10 1 SE SW SR 85 

.1s., ae,n. w I.I 150 

,OO, SW SW SW 2.61 

•56, y., l/2 SW El U O 

.951 , SE SE Nl! 195 

. 57 t SW NW Q C..?) 

., 

< 

., 

"\ 

~ 

1·71, t dt-Ui~ ·20·• .. ro.ck, "'r' iow:Gig ·--·· 610 
~>Et&~~•A-lk!.. t ~ ..-: . -~~~tUIJ .~ J2._ t. c.l!~-, 

J1owine;· 
- ----- · JS.~ ~• 'ibt l. 10• . nlllS..f'i'rt~~~ J. ,. r«J7 !1~ :w,~: -~ . U:?:1 . ..,. ,1:ill,'t,l:C'JII 

.45, SI Si !JY 12a 

.sJ,: w. l/2 JW s:m 1ae. 

.sa, cen. u , sw zs. 

~ 

? 
I 

1 · 

.-~6. ,' Jt_. l/2 SE NI 140 ~· 1: 
I l ~ 

~~~1.t~'fio,.ll.r-M"i; ..._ 

~~ ...... ~~~~; 

-----~ w~1--.. · ;19:1~31n,~..,~~~~Jrio'~~~~~~r,~~~~Jr'~P~-?I' 

. t4, D 101 Sll l2i ·1,i7t d;ri!t, 4' rook _________ .. __ """'_""' 

.·93., :m. l/2 D SE lio 1481 dr1£t, 121 rook 

1;­
~ 

$5'1 ~s-



@ cook 
@ Oook 

Q_ij;oook 
@ ·(fo··Ok 

~ dook 

(ijji OOQk 

@ cook 
@) cook 
,,,,--, 

~ )cook 

~ Cook 
A 
Cook 

e,,,·- '- . ' 

@ IHJk 
~ 

'· Cook 

3l'!:'Cook 
~ r 

'(ijj) oook 
cf¥Jcook 
@ cook 
~ cook 

@ cook 
.,.,.,..,-? ..,1 

:-:/Cook 
,,·', 

Wheeling, 42 )J. ;R•l·l E·• 19 
Wheeling $1 

Hanov·er, 4-l N,. ;I\. t E. 1 

Hanover 12 

Ha.nov•r 14 

Hanover 14 

Hanover 15 

Hanover 16 

Hanover 1:6 

Hanover 1''1 

Hanover 17 

Hanover 18 

Hanover 18 

Hanover 20 

Hanover 2.l 

Ha.no,ver 21 

Hanover 24 

Hanover 25 

Hanover 25 

Hanover 28 

Hanover 28. 

·Ran over 29 

IC· -s-

~ 

•llt Oen. SVI SW .. , ... __ Jj,g_· .. ~o. ~o~~,-----~--~-JllL.~Z.~ .. ~--~~~--=~-
.og, ;mv NW NW · lfiO· Gravel J 7 I£ 

~~,.~ .. ri.~~11<~~• ~~,.x,,~•t.~~r',r".......,,.-_ .,._..,~,...-,,g.v•ir.n:,;r-.-A~~~"'"""~~~,~-...'l.~;~-...,,.~,.~,..,-;.+,-a.·~w;,...~~~~t,_·.~C"•.,;.\-,.,-. .... 

.33, Oen• d SW 190 20 rock 64:&i q3s· 
~~~"'"f~~~~~ ~~~-~~,.~~~,£~~~~~'/,'-N~">.~~~\.-t',~~~-~'~Ji14t'Jt>w<At.~;:~.,.2-,.>):., ..... '";-J.~:.,. 

.43. • J. l/2 NB sw 48 Gr·avel _ . I ? o 5 
----~liC~~~-.,••~•-=!~"::ll"'U~..._•~~~;__'Y.:i'(-!f~~~~~f~"0:V,~~~~~1},,~~;~~"'C:'?'t"1'f:~~~~,...;•;,•'.r,f!,i~!itid'#t-~~r-~i~"~")~J~l'~..i~~ 

.1,, n. 1/2 mv sw 162 · To r •ook 6.43 ! M!J &- · ··~-;;'S 
~~e~~""-~i--~,..~• .. ~i~ll¾•-,'!:,.,Q--t~f:~•4i.P--i"'ti\..~.t--~'°:~'"··•,.-::\~;-.,;~!'l1.~11!i-.'P:.""r~i:£i&:it":\..,-~"S-~.t;\,~:t:f.1;5r,~•;-~,r~~~'"°n;~.1$i!~~~•~~"\l~"i.ii'l)Sf\~;,.~,;_-;,.~'l~ffh.'1tr.ll~3;......_,.~.,t~w, • ..1~:1~·!:",...:. 

.oO, SW SW SW 200 120' till - ' f 
625 1 

:;,, 5 

.9o, SE SE SE 

50' sand. 
5 o ' gr'ave l 

Rook 
.:'.-.....~.,:1Jt9 . . . - ' - ~llt,..~~~~-.a..~+ ... ~ ........ ~ ... "i'>'Mii.~Al,UI~~., .... _ ..... __ ...... 

l.S-2 To -rook ~ g, 
"---- --------........ ,~,...,,.~•.t!~~~~~~-.u1Jt<l\'J.'iA.MlY..~~'!'~~"~~~'tfi'.tllr, ~~n~'\ .. ~\-~"tt~J~~v~~-":':t:.,.~~al~~)t,;;f~~~¼C'i~11:~-£1t,,~.u;~1't ... 'll:::i'-~4-~~~..,./\iit):<.·.~we 

.23, E• :1/2 NW SW 10 G.:ra.v~l j 7 ~ 5 ' 
• 31, Oen •. SE SW "'.'140--'iur·-----~----_,..--... ..,--~-.M-,,_,_r,r...,.-~, .. ~-;;,..,.,,,..,_,..,...,.,"'!,,.--, 

~ 
~~-~,~~'""~~11(,'~~~~--~ q\"q: .. ~~~~~~~~,.r.i..~~--dl~~i!':-ll ... ~~l;Y.{~\t,l!IOo"~o';~~'f,~~1~'-~~il;~~tl'~,•-/ 

l/2SWNE 38 : i 
f 

l 

,,65, s. 

.64., Jr• l/2 11W SE 175 

tJ t) 

.., 

=-hri>1~~ .... ~""'1-~~~~"~_,~~c.~~~t,•!~~*~~"l.,ffll!,,e\.~.i:l:.t\~-:..~~J:$,~T..,:,1,."!i:::'J.:"~~ ..... ~t".J.~~~~~'!'l,o~I;.\-- ~ ... 

2.4 Gravel 5 7 t 0 
. . . . . . . . . . . '."''."""'_,.,,,_ .. ~.,...,,. ........ ....,,. ___ ;.,_,.,..._..,..__ ,_.,._'l. __ ~"'"4·"'~""""-""""'™'""'"""""""'"'''·" 

.61, C.~·ll• SW SE lBO , _ f 
·- •. ~ ~~~•~~"liC~~f~~~at-:~~';jl'~~~1;1\~i:~ ... ..,_~1'1b4l~~ 

.2a, w. l/2 D NW 20 Gravel to red,. clay J 7 91/ 

------------""'·--·---·-.,., ... -..,,.,.--.--....,.,~-"---t .. -"'""'"""-""'""',/1,...., ... ~,.,.,,-;...,. 
•. oa, w. 1/2 NW NW 20 : ;, 

f 

t:62, 

.99, NE NE NE 
t 
1, 
j 

63'it~~~*•~~~~ 
' ' 'i O A., 

74 1 

• 97 , sE NE n , ___ ""·-·r02~·•-Irif i rui·; ,..~i--,-io-cik 
~~~~.t;.11,~l,,;~;llt,/~,,.-?.·-.·~~~~t,llf;'~~~!it~~~~~~~,.~"~~--~"'!1' ... :~f)~l.~U,.,.u,u-, • .: 

.31, 

.68, Cen. NW NE 174 'to 
-

•9"1, SE NE' NE l.'15 to 

•27, SE EVI NW 77/. 
{ 

____ r_·o.ek---~ -~-' 
roek 645 j ------=-~-~·-~ .... ~ .... ~6J'SL-... ~-~'L~"'·~ ·~~---.H~~!,..~-"""""~~lllW"'T-"'""";-,...-..,-;-..,; 

j 
• 37, N • l/2 SE Ni".-,-~~·~iOO♦Ti1l''" __ " ___ ,, __ _,_,_ .. -:------t---------•-i".-.-

. Oen. SE SW ~ --r------7----···­
! 

I 



I' 

~~~ 
@ eook 

>-..'7.(1 c·ook 
' 

~ Ce>ok 

~ Cook 

qJ (}'oO]C 

@! JOook 

Cook 

Cook 

Cook 

~ cook 
,,............. 

2111 Ceok 
..__,,.,'/ 

~!!) Cook 
.,,,,,.--·\ 

(i,13J Cook . 
... _ 
(fJ!l Of>k 

34 c09 

21 

tl EW NW '72 Gravel ~ 
..-.1.'"\·~•~""""· =~·•'•~"'•-~,i.«~-•~•w'-.:~"'~1'1'\~..;u.1~<:.~~~..t-,~~..a.lGa".~AnJi~~::-~o-f>.:!C•;.~~.~"!:rr~Jti..~~:"fa--.i-,.,., 

Hanover 

Hanover- 36 .9-V; .SE NE li.E: 16() 7 
\ 

ShaUJD.berg, 41 !h tR• 10 :m. G 

Shaum.be·rg ' Sha;unib.erg 8 

Shau:raberi 9 

Shaum.berg ·9 

Sha.,unb,e:r g 11 

Shaumberg ll 

Shaumoerg 16 

Sbamaberg 19 

S.ha.umbe,r,g 19 

Sha.umbers 21 

Shau.berg 22 

Sha.um.berg· 22 

Shauabex-,.g 22 

Sha\lfllberg 23 

Shaumber·g $4 

Shau.mbe.rg 29 

.Sha.umbel'g 36 

Elk Gr·ove, 41 tt., R•llE+ ·7 

Elk Grove· 8 

- -----.-.-.• ~~~l'!fl:II011,,.~V1'.~.J!f~~~JJ-»~.f-ott.le'"~.cY'ol.J'li¥"F:¥,f'~"!iW~~W:s-'~"'l'fi~~~-~*~"1!r4!!f1':.~~t:'~i!"-f\.<W.~.;~~"ml~q 

,52.t SW EW SE 175 Gravel 

.8,1 S• ~ ~-~~n~---~~-~ 

·~46, E• 1/2 SE EW 

-.22, SE mt SW 

• 42 ·, SE llE· SW 

142 

15.2 

152 

1 

? 

7 

- - - -~~~~"Wt"~"""C9'A~~r,-'"'9"'i?l?!t~~~~1Mll'~-ctJi.'!o.~~~~~t'\\t~r1't~.f,f~W.,~1J!l'<d..!i\1-J\/fP.l.•.~tJf•,'.i.+.'l.1,, 

.59-,, ltW 1W NB 133, '?G r ,ook $12 j 
~ . _ ~~·~~~~~ 11~..._..-..._~""~~~.-;..,.x.1i:.~ffl1'"'~~1f'S'~~~ ... ~~B'~~lL~;i.-"'1J.'°".£V\.~l?iP';?'jdxt»J1~~~tM>'.o.£~~;.a.,.'AJ 

.s7 1 s. l/2 )TE 8 261 19ot drift., 61' ·:rock 615 ! 71/F' 
I ---~------~ffll~Wl ....... ~~fl'~,~•~""+~"flllD'l~~~m,.;"°~t.i.,i~,.,,~ft~~,l;-~~!f./e.'"~,'ll'~/lr;l.~~~W~.l..._~~...-.,,-.-'e•._,."-'i-')o-. 

., 6,3:, .Oen. 'Bf SE 5'.f3 lr:avel i ;! 1 0 

.,a,9,, !f. 1/2 EE NE 195 Roek--------~--~eiO,---·;_,;·=;-;----~-. - - -. - ' - t ~ 'r .:;J 

. ' ' ' ' ,·' ' ' '· : ·. ' :· '' ................... ':""._ .. ,,. .. ,. .... _.....,...,,.., ... ,.,,,, ...... ..._....,.....,,..,_.,,.., __ ,,.,1----"'1-•-""~---···"--
• 46· , :m •. l/2 ·SE n - lti''? G:ra:~e,1 1 

i 
- - ------ -..n~-~.....:.r..<l~S.-.-~~.,_,~~~~-.-...,,....,..._~l,T,)(lfli).'lo'W,-~._~~~l'Al~4.~•~"-~~,...~~·.,.,.,-,__.,,~~~,_,,,,._,.. 

,.31, een. n SW 1.50 f o :ro.ok 670 \ :J--i) 

. -·---·--.,._·-•'-"""""'""""'--...,,-"'-""""""-"""'""""""'""····"""""',..., __ ,.._,"_"''"""""+--":..."" ___ ..,_"_.,_~--
• 55, sw sw EE 112 Gravel 1 7 '1 

----- ~--------.~~~~~~~~~..!>i<Ulc~~i:O-~~~:Jt.'31!.>,i,fti'!,,1,,J~~~!,,\l,'.!'~....,;.(-.M,i(.;.wi.......-.,..~ 

•44-, EE NBl SJl 250 
1 

i 
i 

d3, ~ ~RO -ft-~ ~~--
~...r-:-r1t1f"~~~,~~:~~~"'"~~~__.rr;,~~~~J•:q,sa.,..~t~..)~4:o.~~~l;t;•~~~~~)F,.tii--'$."\i.~1'lf.~-1-.~Jw"~ffi"'¢t'""''JI;i,."JJ.~ .t~, Q-en. NW SE 20 ? 

• 97·, SE NE lm. 

186. Oe n . S,E D 

- 4r0 2 

1J2 T·tii; .. qui o'isaiid;-t;--~-w, 
gravel .15 

____ ________ .,_,._.,~~~~~":~~.-..-~~r~t.-.--,'Wl!►.~~~~~~~A\--'~ll 

.39, N• l/2 EE NW 

,11, Oen. SW SW 

.6S, Oen. NW NE 

42 Clay to a~ ~t ___ . __ 

124 'fo r -ock 600 J;._ 
ll-8 About 2Q '1 loo,se gravel 5 tt"l f .. .,..,,,../,"'7~ ~.,.,. .. k, 

a.bo~k · ro 



@ cook 
@ cook 
@) eook 
~ 

ao·ok 

Cook 

"'.) ·O·ook ~.,..,,-
(~ ecek 
@ oook 
rfry cook 
@ cook 
@ cook 
(ilJcook 
..___ __ .,, 

@J aook 
1!J,.cook 

Kane 
@) 

T!) Xane 

@ Kane 
@ 1'a.ne 

22 - ! 
s 

Elk Grove 

Elk. Grare 

Elk Gro'f'e 

Elk G1•ovtt 

Elk Gr·OV& 

e .$5, s. 1/2 SE: NW 11·, to rQck 5831 7 o o 
~"""''"""""~..,,,,. ... -.,., .... 11~~ ... .,,:~ll,'l'ot~1•1~·,i,-~~Jl,!1'~1.lt.~~-"'~•~~~,:,~mi,~"'-"""'!'-~ 

S .94, :mE E:m SE ___ 105 T·o rock· 59l j uf& 
~ .. ~~..,;~ ,a,. ... ~;,,...r~~~-~~\;.~&"µrj~~~,.~~'-,,~~-e,,s.,~~*~~~~~~W'~·~~ ... iit,.J~ 

17 .04, J!Vi NW SW 36 C,la.y t .e: sand ~ J t f I 
~~~.l~'ll°~ .. ..--,,, . .. ,,__ •~~..-,,~..- ,.,,"~--•-~•• ~ ·,•..-r~-. - •. , .. •• - ·· · •---~ '"""'-""'-__._..,,,..,._,,,., · · _,.__, __ •-- w,a--. ,.,- ,~~.Y,IM .. 'f\~~~11.Wr...,.', '1'.~"' l'lk.,_ 

18 .05, SW SV/ ff ''10+ 1 

---------~~,_..,.,__,_.......,.._~~~9'~~~~~~~~""'~ -~~~:,:;,i'rf-'~~w.~~_.....~,,-"",;,,,.,...-:,x,~,,,n~~ ... 1~.\~ffe~4'•~•~~- .... .., 

19 .o,, mv mv NW 11,2 C.l.ey, gravel to quioksan4 

Elk Grove 19 

Elk •Grove lt 

Elk Gro'le 20 

Elk Brove 20 

Elk Grove 29 

Elk Grove 50 

Elk GroT.e 30 

Elk. Grove 31 

Elk ,tJrov·e 31 

DUndee, 42 »• t R• 8 E, 1 

Dundee li 

- ----~l~~~-~~*-(~')11~.JJ"~.Q)i:~.&r't11t'\:fe"~~~~~f .. ~~~~~J\'(W'I';~~~~ 

7 

It ~,9, lt. 1/2 D NW 309 , - ------- ....... 1-v_,,,_ .. ,._.-. . .,....-.~-.. ---~ 
tt94, D . EE SE 20 Ola.J' I Gf ~ 

.._...__..._.._ ... -4:~~--.t1.~~~~~~~W-.NA!!i'~~lllM'~~~t~~~$'0/~~,.K~tf'lfri:~~~~~~,9,l .a_,_, ~s•.-- ~~~~1-.~~ 
•21 J .. 1/2 SW SW ~O Clay . t f O I 

f - ---~ ~'ij,,U.W,~l:1~..:~~~.,<(,~~ ... ~~~':.loli:.~~~ ... ~~j,,"li~~~ ._1-r. ... ~o\4,'l~ ... u,~~;y;c,,,f!I\IJ'.lfl,~ ... ,l! ... I 

.s3, Oen • EE si so Gravel 
--·~ ... q;n ..... .l'~~~ ... 

..~Tl!n)S~""}', ... A'\t;f:!l;)!Wr..!,~-.,,•~ 

, 95 , SE· S.E JiBl: 1$ Clay 1n> sand I 
____________ _,_ .,v,-.,u,""4'-'•~·••q.if"~r.,,,,,f~t.,:,,,t~~~,,.._.'(f"~t;,~~~~-~,.,.:ab~•,.::e:: 

.2:2., sE· irvv S\.f 35 Gravel and c·lay I 71J 2-.. 
I 

.26, lll• l/2 SW :N\V 22 lb-ti.Vel ------17;;7- .. -
________ _,,_..,,.,.,,.. ~~~~-.OW•i•J:tiJ,<!!6ii:f,~AU:!t,~~!Jj~\e,.-W~...-..aM~..ilt'"'~"'lfUl~~.o., l.,""-~t.:&J!,oJ...i•,~•-•t.:.-:""'::l-",.li";,,.r;,.. 

ii .a.a, cen. SE NE· 135,i _ ? j · 
-· . • --. , -......_._~~-~~.._.~ ...... 'l"!tt.i';-~~~•~:f~.,..,,."",~•,q,"'-~'\•~:1,~~~~'f"'ff-~~~~~,rlll,~'f~~'ltlr.;,l"f!,-1;.,~!C~~:l!~~lfA~.~~~"t;l:zt;':Jl,).'1,1,~l~:ilt,."l;;,.t(I<-', -.-, 

.,64, lr • 1/2 W SE 198 88-' ~v:el and sand . _. 1 0 7 
r 

. . 60' till 6?71 x ~ 
oot- gravel ! 
Rock at bottom I 

_ _ ....,_.~~.,j,lbf..~~~~ .. ~l'!• .. ~;,,, .... ~~'!oh1~-.,-~~.~'t'~~N.~,1~:.r~ll~~~-r"',w,;'t)."'f~Jt~~,l.;ii"J'J~~,.J~~\l:,f;~,-~;s:;,t.'iCh"','{h>,lf':wli..~.s:,.fl"v1 

. ·7.3, ]h 1/2 NW SE 190 ~ . I 
Dtuidee 

Dundee 

Dundee 

Dundee 

24 ,56, w. l/2 SW NE 19·& ~ , 
. _ _ .._ __ ·--~~,.,;,:,,~,.,, • ..,...;_!l'>l<l''-"--'!;f<'•st"""'"ll<l:"ll,,-...~-,,i;~""J---~-~--~,.,,'S'J.,,_,l<_J..,..,_, __ ;i;l<'"i;'•~~'""'-"""'.7fl'-""' · · 

24 .77, sw NE D 230 Gravel I <; 7 {} 
-------•~rt1«~~Jl('~~~~lt8':~~1¢,~,;_~~·~St.~...-.-,M¥~~ 

24 .96, E, 1/2 SE NE 110 GrQVel j f JO 
~)'$!'.l....,:~~~;.)qA.':ui,T,,r.A\T'':1~'(,9~~'Y"\~~lY•~•"""1'"~~~f~~•~.,.a~,,,...,,"C~"~';t;?-,,,.~16,;'~~~,',~~~¥Wf•r~"'1J.~•,:~'!.~'-lf.:;"""i5J.~1~tt•~\'!,f"~ 

3·6 .,o,- sw SE SE 70+ 61 clay, eso• gravel I ' .,. . . . - t 




