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EXPLANATION. 
The Geological Survey is making a geologic: 2. Contours define the forms of slopes. Since! town or natural feature within its limits, and at 'I changed by the development of planes of div-i· 

map of the United States, which necessitates the I contou.rs are continuous honzolltal1ines conform-I the sides and corners of each sheet the nallles of sion, so that it splits in one direction. more easily 
preparation of a topographic base map. The ing to the surface of the ground, thefT wind adja;ent s~eets, if pU,hlish:d, are print~~. . I t!J:m in others. Thus. a grani~e ma~~ pa;';s luto a 
two are heing issued together in the forIll of an smoothly about smooth surfaces, recede mto all uses oj tlu: topollmpltrG shed. - ". It1lll the. and from that mto a lllwa·sclmt. 
atlas, the parts of which are called folios. Each reentrant angles of ravines, and project in passing limits of Aeale the topographic sheet is an accunde I l'ocks.-These compri;,;e all l'(wkA 
folio consists of a topographic base map and about prominences. The relations of contour and characteristic delineation of the relief, drain· ! which have depusited under water, -whetlier 
geologic maps of a small area of country, together curves and angles to forms of the landscape call ~ge, and CUItUl.,e of the d~"trict represented. View· I in lake, or stream. They forlll a ,'ery large 
with explanatory and de"cl'iptive texts. I be traced in the map and sketch. Illg the 1and~eape, map III hand, e\'ery chal'acter· part the dry land. 

r' , 3. Contonrs show the approximate grade of istic feature uf sufficient magnitude should be, 'Vhen the materials of which sedimentary rocks 
IIlE TOPOGRAPHIC MAP. any sloVe. The vertical space between t"vo con· recognizable. It should guiue the tl'llveler; sel'\-e' are composed are cal'l'ied as solid particleR by 

The features represented on the topographic tours is the same) -wbether they lie along a cliff, the illvestor or ovmer \\·ho uesires to a1:icel'tain the water and deposited as gravel, salld, 01' lIl!1Ci, the 
rn,lp are of tlllee dhtlnct kinds: (1) inequalittes I' or un a gentle slope; but to ll!'le a gl\en heIght I positIOn and surlUulldlllgs of propOlt} to be deposit is called a mechanical sedilllellt. 'Ihest' 
of SUI face, c,tlleu 1 ellet, as plams, plateaus, valle} s) on a gentle slope one must go fal ther th,lll on a IIJ0ugh t or sold; sa\ e the englIlem pI elimlIlal) may become hardened into eonglomerate, sund· 
hills, Hnt! moullt.llllS; (2) distributlOn of wateJ) steep slope, ,md therefore contourt; ale f'll apart sm \ e, s III locatmg Ioa.ds, lal]\' a) H, and llilgatiOn stone) or shale. 'Vhen the material i~ ca1'1'ieo. ill 
calle(l aH streMHA, bkes, and s'wamps; on gentle "lopes and ne,lr togcthm on "tetp ones dItches, pun Ide educational matel lItl f('1 Achools solution by the water and is deposited without. 
(3) the of man, c'llled culture, as loads, I For a flat ot gently undulatmg cuunhy a small ,wd hortleo;; and sel'\ e man) uf the purpot;es of It ~.he aid ~f life,Jt is call~d a. e~em~ca~ sediment; 
I"luho,ul!ol, bound alles, \illages, and CIties contour mterval is used; fora steep 01 muuntam lll,lp fOi ]o("lIIefelence If depOSIted WIth the aId of hfe, It Hl called an 

Belaj -All ele\ atlOns aJ e llleas11led hom mean ous country a large mten al IS lleCet;Sal) The THE GEOLOGIC MAP organic sediment. The more important rocks 
sea· level. The heightf; of many points are aceu· ! smallest intenal LLsed on the atlas shcets of the fOl"rned from chemical and organie deposits are 
rately <letermineu, and those which m·e most Geological Suryey is 5 feet. This is llsed fot' The maps representing areal geology show by limestont', ellert, gypSUlll, salt, iron 01'0, peat, 
important tLre given on the map in fignres.: regions like the }ii~sissippi deltlt and the Dismal colot'f; and conventional signs, on the topowaphie lignite, and coal. Anyone of the ahO\~e se(li. 
It is desirable, however, to gi\'e the el:Yfl.tion of 1 t':hyalll~). In mappingw'eat mountaillmas~ef'l,like, base map, the distributiun of rock for'lllatIOns.on lllenta.l):c deposits ~ay be separ:~tely f~)J'jned, ~ll' 
all parts of tl~e area mapped, to del\lleate the , thos~ 1Il ColOl:ado, th~ ~Ilterval H~ay be 200 feet.r the RUl1ace of ~he earth, and the str~tcture.sechon the drfierent mate~tals ltlay he I?terlll:llgied III 

hurizulltal outline, or contour, of all slopes, aJHl to , For mtermedlate reltef contour Interva.Is of 10, Hlap sho\\'s then' underground relatIOns, as fllr as lllany ways) productng a great varwty of rucks. 
indicate their gmile or degree of steepness. This 120, 2i"J, f:iO, and 100 feet are used. known, awl ill f;llCh detail as the scale pt'l'ITlitf'l. Sedimentary rocks are usually made lip of 
is done by lines conneeting pointf; of equal ele\Ta- J)J'(tin({[!e.~-\Vatercourses are indicated 11y blue KINDS OF ROCKH layers or beds which can be easily separated. 
tioll above merlll sea·level, the lines being drawn lines. If the stream flmvs the year round the These layers are called 8tl'aia. RoC'ks depll,sited 
at regttlar \'ertical intervals. These lines are line is drawn unbJ'Oken, but if the dw.nllel is dry Rocks are of many kinds. The OI'igillal crust in successive layers are said to he stratified. 
calle(l contours, and the uniform vertical a part of the year the line is broken 01' dotted. of the earth was probably composed of The sUr!aee of the e::trth is not -fixed, as it seems 
between each two eon to ill'S is called the \Vhel'c a st['earn sinks and reappears at the sur· and all other rocks have been tu be; it very slowly rises or sinks m·el' wide 
-interIHtl. ContoUl'H aud elevations are printed in face, the supposed underground course is shown them one ,:ay or a~\Other. . i e~panses) and as it riseH OJ' subsidesthe s~~re.lines 
brown. by It broken blue line. Lakes, marshes, and other Atmosphene agenCIes gradually break up tgne· of the ocean are chiwged: areas of deposIlIOn may 

The manner ill whICh contours express eleva· J bodies of water are also sho\vn in blue) by appro· ollsl'Ocks,forlllingsuperficial,ol'".m'fid(jl,depo~jts rise ahove the ,vater and become land areas, and 
tiun, fO\'Ul, and grade i" shown in the following ~I priate conventional signs. of clay, sand, and gravel. Deposits of this class land arellS may sink below the water and become 
sketeh alld c01Tespoll(ling eontoLlr map: Outtnre.-The works of man, such as I:oads, l~a~·e been f~ll1n~d on :~nd surfaces since the ~ar. areas of dcp~sition. If North America were 

railroads, and towns, together \'lith boundarIes of h~:-;t geologIC tane. Ihrough the tl'anSportIllg gradually to smk a thousand feet the sea wuuld 
tovv'nships, counties, and States, aHd artificial agencies of streams the surficial materials of all flow oyer the Atlantic const and tIle ::Uississippi 
details, are printed in black. ages and origins are carrieu to the sea) where, awl Ohio valleys from the Gulf of :Mexico to the 

Scales.~The area of the United States (exclud. along with material derived from the land by the Great Lakes; the Appalachian :Mountains would 
ing Alaska) is about H,025,OOO square miles. On action~ of the waves OIl the eoast, they form ~e(Ii- ,become an arch~felago., and .the ocean's 1:ihore 
a. map with the. scale of 1 mile. to the inch this mentm'y rocks. These are 11sllally h.ardened llltu I would traverse W,I,scunsIll, Iowa, and ~ansa.s, .. and 
would cover 3,025,000 square inches, and to conglomerate, sa~dstone, shal.e, and hmeston.e, but extend ~hence to Iexas. l\[ore exte~stve changes 

I 

accommodate it the paperd. imellsions. WOUl.d need they may remalll unconsohdateu an.'.l stIll he, than thIS have repeatedly OCCUlTed III the .pa . ..,t. 
to be auout 240 by 180 feet. Each square mile callcel "rocks" by the geologist, though popularly The chamcter ~f the original s:dime.nts may he 

"'-""::-rT'--'-,, of ground surface would he represented by a kn~wn as ?,ravel, s~nd, ~Tld clay... . changed by chemIcal. and dynamIC actlOll f;O as to 
square inch of map sllrface, and ()ne lineal' mile ]irom time. to tllne 111 geologIC hIt;tory 19ne· pr~duce meta~orphIC rocks .. In t~e Illetamor· 
on the ground would be represented by a linear OilS. and sedl?-Ientary rock~ 11:1>'e .been deeply phism .of a sedlm~ntary rock, Just as m the meta~ 

: inch on the map. This relation bet\veen distance bUrled, consolIdated, and raJf;ed agalll aboye the mOl"plllSm of an Igneous roek, the S11 bf;tallces of 

I 
in nature and corresponding distance on the lllap sllrface of. the water. In these processes, thro~gh \~:hic~ it is eomposed lllayenter into new eom· 
is called the scale of the map. In this case it is" 1 the agenCIes of pressnre, movement, and chemICal hmatlOns, or neVv~ substances may he added. 

I mile to an inch." The scale may be expressed also action, they are often greatly altered, an(l -in this ",Vhen these processes are complete the sedimen· 

I 
by a fraction, of whieh the numerator is a length condition they are ~~alled lnetarn0l1Jkic 'l'~ck..". tary rock becomes crystalline., t\u~~h changeR 
on the map and the denominator the correspond. If/JUons '/'O('k8.~rhelle are l'()(:ks. wbwh Imye transform sandsto,~e to quartZIte, hmest~llIe to 
ing length in nature expre:~sed in the same unit. cooled and consol~dated fr?IIl a hqllld state. As ma~'ble, and. r~odtfy other rock>! acc()l'd~n¥. to 

}'ig. 1.-1d~al sketch and eorr~SP·~~d-ing contour map. I Thus, as thel'e are 63,360 inches ill a mile, the has l?een explaI~e~, s~dImentary roc~s were theil' CO~llpOSItlOIl. A system ?f parallel dInslOn 
scale" 1 mile to an inch" is expresAed by depOSIted on the (mglllaligneous rocks. ILrough planes IS often produced, whlCh may cross the 

The sketch represents a river valley between Both of these methods are useu on the maps the -igneollR and sedimentary rocks of all ages original beds or strata at any angle. Rocks 
two hills. In the foreground is the sea, with a bay the Geological Survey. molten material has from time to time been forced divided oy such planes are ealled slates or sdlists. 
whieh is partly eloRed by.a hooked snnd·bar. On Thl'ee scales are used upward to or near the surface, and there COIl· I Rocks of any period of the earth's histmy nwy 
eaeh :..ide of the valley IS a terrace. From the the Geological Survey; the srnalleAt is solidated. vVhen the ehannels or vents illto be more or less altered, hut the younger forma· 
terraee Oil the right a hill rises gradul111y, -while intermediate W;oo6' and the largest which this molten material is forced do not tiOtlR have generally eAeaped llulrke<1 HletalJlOl'· 
from that on the left the ground ascends steeply correspond approximately to 4 miles, reach the surface, it either consolidates in cracks ~ phisHl, and the oldest sediments known, though 
ill It precipiee. Contrasted \-"lth this preeipice is and 1 mile on the ground to an illch 011 the map. or fissures cl"Ossing the bedding planes, thus form· generally the most altered, in some localities 
the gentle descent of the left·hand slope. In the On the scale G2,~ a square lTwh of map sllrface ing dikes, or else spreads out between the strata remain essentially unchanged. 

~~:;:,~;;~~t~f :~~~:~o;,e~!u:~: i:k~;~~~~;(\~::::~~l; ~:;;:~s:~t~h:n~ca~~1::,,:,O:od~(1;~~2r s~~,a:.e :~:~::~ :'~c~~~~.eb~~;~::l c::;t~~18:~;s O\J~t~i:i~~:ir ~.~~~ sa;~;~~;:~e;·;e::d;~':~~::s~~:~::,~,~~::2:;1~~:~:: 
The following explanation lllay make clearer the enclosures they cool slowly, and hence are geneI'· whether derived from the breaking up or disinte· 
manner in which contollrs delineate elevation, and on the scale 250~QOO' to al)()ut 16 sqnare miles. aUy of cryst.alline texture. \Vhen the channels gmtion of the underlying rocks by atmospheric 
torm, and grade: At the bottom of each atlas sheet the scale is reach the surface the lavas oft.en flow out and build agencies or from glaeial action. Surfleial rocks 

1. A contour inuicates approximately a certain expressed in three different ways, one being a up volcanoes. These lavas cool rapidly in the ail', that are due to disintegration are produced chiefly 
height al)oYe sea·le,·el. In this illustration the graduated line l'epresentiJlg miles and parts of acquiring a glassy or, more of tell, a partially by the action of air, water, frost, alJilllals, :md 
contour interval is 50 feet; therefore the con· Illiles ill English -inches, illlother indicating dis· talline condition, They are usually more or plants. They consist mainly of the least soluble 
tOllrs are drawn at 50, 100, 150, 200 feet, amI so Oil, tance in the meh·ic systeltl, and a third gi\'ing the porous, The igneous rocks thus formed upon the I parts of the rocks, which remain :tfter the more 
iluove sea·level. Along the contour at 250 feet lie fraetional scale. snrface are called extl'u8h..'e. Explosiye action soluble parts have been leached out, and hence 
all pointA of the surface 250 feet above sea; and Atla-8 8lieet8 a.nd The map is often accompanies volcanic eruptions, causing are known a..'l residual products. Roils and sub. 
Aimilarly with any other contoUl'. In the space being published in of convenient size, ejections of dust or ash and larger fragments. soils are the most important. Residual aecumu· 
between are found all elevations \'o'hich are bounded by parallels and meridians. These materials when consolidated constitute lations are often washed or lJlown into valleys or 
al)()v(l the and be10w the lligher contour. The corresponding four·cornered portions of tel'· breccias, agglomerates, and tuffs. The ash when other' depressions, where they lodge and form 
Thus the contour at 150 feet falls iUHt below the r ritol'Y are called quadmuyle8. Each Hheet on cltl'I'ied into lakes or seas may becollle st.ratifled, deposits that grade into the sedimentary class. 

of the terrace, \yhile tha.t at 200 feet lies the scale of ~50:0lJj) contains one square degree, i. e., a so aA to have the structure of sedimentary rocks. Surficial rocks that are due to glacial action are 
the terrace; t.hereJore all points on the uegree of latitude by a degree of longitude; each The age of an igneous rock is often difficult or formed of the products of disintegration, together 

terrace are shown to l)e more than 150 but less sheet on the scale of 1~00t) eontains one.quarter of impossible to determine. 'Vhen it cuts across a with bowlders and fragments of rock rubbed from 
than 200 feet ahoYb ~ea. The ·summit of the a square degree; each sheet on the scale of (1:l.~..oo sedimentary rock, it is younger than t11at rock, the surface and ground together. These are 
higher hill iR stttted to be (71) feet ahove sea; containO! one·sixteellth of a squa.re deb/Tee. The and \vhen a sedimentary rock is deposited over spread irregularly over the territory ()e(~upied hy 
accordingly the eontour at 650 feet surrounds it. areas of the eorrespomling quadrangles are about it, the igneous rock is the older·. the ice, and form a mixture of clay, peLbles, and 
[n this illustration nearly all the contours are 4000, 1000, and 250 square miles, respectively. Under the influence of dynamic and chemical bowlders which is knmvn as till. It may occur 
numhered. Where this is not possible, certain The atlas sheets, being only parts of one ma.p of fones an igneous rock may be metanlOrpllOsed. as a sheet or he bunched into h111s aud ridges, 
contours-say every fifth one~are accentuated the United States, are laid out without regard to The alteration may involve only a rearrangement forming moraines, drumlins, and other special 
and numbered; the heights of others may then the boundary lines of the States, counties, or town· of its minute particles or it may he accompanied forms. Much of this mixed material was washed 
be ascertained by couIlting up or down from a ships. To each sheet, and to the quadrangle it by a change in chemical and mineralogic composi. away from the ice, assorted by water) and l'ede
numbered cOIltour. represents, is given the name of some well·known tion. :Further, the structure of the rock may be posited as beds or trains of sand and clay, thus 



forming another gradation into sedimentary 
deposits. Some of this glacial wash \vas deposited 
in tunnels and channels in the ice, and forms char
acteristic ridges and mounds of sand and gra.vel, 
known as osars, or eskers, 1111(1 kames. The 
material deposited by the ice is called glacial 
drift; that washed fmm the ice onto the adjncent 
land is called modified drift. It is mual also to 
class as surficial rocks the deposits of tlle sea and 
of lakes Ilnd rivers that were made fl,t the saUle 
time as the ice deposit. 

AGES OF ROCKS. 

Hocks are further distinguished according to 
their relative agel'l, for tIley were not formed all 
at one time, hut from age to age in the etl,l'th's 
history. Classification by age is independent of 
origin; igneolls, sedimentary, anu i:llll'ficial rocks 
may be of the same age. 

the Pleistocene and the Archean, are distin. In cliffs, canyonR, shafts, and other natural alld 
guished from one another by different patterns, artificial cuttings, t.he relations of different beds 
made of parallel straight lines_ Two tints of the to one anoUler may be seen. Any cutting wh1l'h 
verind-color are used: a pale tint (the underpl'int) exhibits those relations is called a section, and the 
is printed evenly over the whole surface represent- same name is applied to a diagram representillg 
ing the period; a dark tint (the overprint) hrings the relations. The arrangement of rocks in the 
out the different patterns representingfol'mations. ' earth is the earth's structure, alld a section exhiLit

Pleistocene 

Neocene {~Vg:~:} . 
Eocene (includi.ng Oligocene) ... 
Cret.aceous. 

E I Olive-browns. 
K Olive-greens 

J uratrias {~~i~~:lg} . Blue-greens. 
Carboniferous (including PCI1uian) .. ! C Blues. 
Devonian D Bltte-purples. 
8ilurian (ineiuding Ordovician) . , '·1 S I· Hed-purples. 
Cambrian. . . .. £ Pinks. 
Algonkian. Orange·browns 
Archean . A'l Any colors 

ing this arrangement is calleu a structure section. 

\Vhen the predominant material of Ii I'oek mass Each formation is fllt'thermore given a letteI'
is essentially the same, and it is bounded uJ'rocks symhol of the pedod. In the case of Ii Redimen. 
of different matel'iulfl, it is ('onvellient to eall the tar), formation of uncertain age the pattern is 

The geologist is not limited, hO"lNe\Ter, to the 
natural and al'tineifll cuttings for his information 
concerning t.he earth's structure. Knowing the 
manuel' of the formation of rockR, anit having 
traced out the relations among beds on the sur
bee, he can infer their l'elati ve positions after 
they pass heneath the sllrface, dnnv sections 
which represent the stI"llCture of the earth to a 
considerahle depth, and construct a diagram 
exhibiting what \vould be seen in tIle side of a 
cutting many miles long and several thousand feet 
deep. ThiR is illustratetl in the following figure: 

lllaRR throughout jt!ol ~'xtellt a and such printed on whitegronnd in the eolorof tIle period 
a fOf'matioll is tIle llllit of mapping. to ,,,,hieh the formation is Rll}lpose<l to belong, , 

Se\"era] formations cOlll:liuereu togdher al'e the letter-symbul of the period being omitted. I' b--~~===-~oc?:irs-:::s:;,-;;=2~ 
designated a The time taken for the The number and extent of ~urncial formationR 

Tn fig. 2 there are three sets of formations, dis
tinguished by their underground relations. TIle 
first of these, seen at the left of the section, is the 
set of l'Iandstones and shales, which lie in It hori· 
zontal position. These sedimentary strata are 
now high above the sea, forming a plateau, and 
their change of eleyation sho\vs that a portion of 
the earth's mftSS has swelled upwm·d from a 
lower to a higher level. The Rtmta of tIlis set are 
parallel, a relation which is called coliforlfWUlr. 

The second set of formations consists 01 strata 
which form arches and troughs. These strata 
were once eontinuous, but the crests of the arches 
ha\Te been removed hy degradation. The beds, 
like those of the first set, are conformable. 

The horizontal strata of the plateau rest upon 
the upturneit, eroded edges of the heds of the 
second set at the left of the section_ Thc OHr· 
lying deposits are, from their positions, evidentl): 
younger than the underlying formatiOlI~, anu the 
bending and degradation of t.he older stmta must 
ha\Te occurred between the uepositiull of the ollieI' 
beds Ilnd the acculllulation of the younger. ,Vhen 
younger strata thus rest upon lW el"Oued ~urfa.ee 
of ohler strata t.he relat.ion hetween t.he two is an 
~I1WOllf()l"rnllble one, and their surface of eontaet is 

deposition of :\ is ealled an epoch, and of the Pleistocene render them so important that, ; 
the time taken for that of a syRtem, or sume to distinguish them from those of other periods of formation~ c01ll:lists of enbtal. 
larger fmetion of a I:l)'stem, a period. The rocks and from the igneous rocks, patterns of dots and line flchists and igneous rocks. At some pVt:'l'iod 

are mapped by forll1ations, and the formationR are circles, P-r:I11.ted i11 any colors, are used: I Fig. 2.-Sketch showing a yertical ~ection in the front of tbe of their history tlJe schists were plieate(l 1»), vres
classified into systems. The rocks composing a The ol'lgm of the Archean rocks_ IS r:ot fully picture. with a landscape bcyond. sure and traversed hy eruptions of moltell rock. 

and the tillle taken for its deposition are se;tled. l\b~IY of dIem are certalll~Y Igneou~.· The figure represents a landscape which is cut But this pressure and intr!lRion of igneow, rocks 
the same name, a~, for instanee, Cambrian ,\" hether s~chmentary r~cks are aTlso Illc~lldeJ. ]s I off sharply in t,he foregrollnd by a vertical plaIle I have not affected the overlying strata of the seeond 

system, Cambrian period. not det_erlllllled. The Alchea~ ~()cks, and all meta- that cuts a sectIon so as to show the umlerground set. Thus it is evident that an interval of con Rid-
As sedimentalT deposits or strata accumulate morphlC rocks of unknown Ol'lglll, of whatever age, I relations of the rocks_ erable dura.tion elapsed between the furmatioll 

the younger rest OIl those tlmt are older, and thfl are represented on the maps by pattemR consisting The kinds of rock are indicated in the section of the RchiRts and the bebrinning of deposition of 
relative ages of the deposits may be diRcovered of short dashes irregularly placed. Tllese are by appropriate Rymhols of lines, dots, aIHl daslles. the strata of the second set. During this interval 
by observing their relative positions. This rela- printed in any color, and may he darker or lighter These symbols admit of much variation, but the the sc1lists suffered. metamorphiRm; they were tIle 
tionship holdR except in regiolls of intense dis- than the background. If the rock is a schist the following are generally used jJl sections to repre- scene of erupti\ce activity; and they ·were deeply 
tnrbanee; sometimes ill sueh regions the disturb· dashes or hachllres nmy he arranged in \vavy pllr- sent the commoner kinds of rock. eroded. The contact between the ~econd and 
lwce of the be(ls has been so great that their allellines. If tlle rock is knO\vn to he of sedi- third sets, marking a time interval between t\'1;O 
position is reversed, and it is often difficult to mentaryorigin the hachure patterns mlly be com-II SHALES periods of rock formation, is another uncon-
determine the relative ages of the beds from their bined with the parallel-line patterns of sedi- formity_ 
positions j then f()8~ilr;, or the remains of plants mentary formations. 1£ the metamorphic rock is The section and landscape in fig_ 2 are ideal, 
and animals, are guides to show ·which of t\VO recognized as having been originally igneous, the' but they illustrate relations \vhich actually occur. 
or more formations is the oldest. hachureR may be comhined with the igneous The sections in the structure-sectioll sheet are 

Strata often contain the reltlains of phutR and pattern. related to the maps as the section in the figure is 
animals which lived in the sea or ·were \vaRhell Known igneous formatioTls are represented by related to the landscape, The pt·ofiles of the sur-
from the bnd into hI,kes or seas or wel'e buried in patterns of triangles or rhombs printed in any face in the section correspond to the actual slopes 
surficial deposits on the lanc1. Rocks that con- brilliant color. If the formation is of known age of the ground along the section line, and the 
tain the remains of life are called fossiliferous. the letter-symbol of the formation is preeeded by depth of any mineral.producing or water-bearing 
By studying these remains, or fossils, it has been the capital letter.symbol of the propel' period. stratum which appears in the section may be 
found that the species of each period of the earth's If the agfl of the formation is unknown the letter- measured from the surface by using the scale of 
llistory have to a great t'xtent differed from those symbol eonsists or small letters \vhieh suggest the the map. 
of othel' perio(lR. Only the siIllpler kindR of name of the rockR. Colum,lwl'-section Hheet.-This sheet contaius a 
marine life existed when the oldest fossiliferous THE VARIOUS GBOLomC SHEETS. concise description of the rock formations which 
rockH were deposited, From time to time more JIistorical (fwlogy sheet.-This Rheet shows the' 1 occur in the quadrangle. The diagrams and 

complex kinds developed, and as the simpler ones areaR occupied by the vario11s formations. On the Fig. S.-Symbols used to represent difTerent kinds of rock. verbal statements form a summary of the facts 
lived on in modified forms life became more margin is a legend, which is the key to the map. I relating to the character of the rocks, to the thick-
varied. But during each period there lived pecul- To ascertain the meaning of any particular colored The plateau in fig. 2 presents to\vard the lower nesses of the formations, and to the order of 
iar forms, \vhich did not exist in earlier times pattern and its letter-symbol on the map the I land an escarpment, or front, which is made up accumulation of successive deposits. 
and have ,not existed since; these are character- reader should look for tllat color, pattern, and 1 or sandstones, forming the cliffs, and shales, con- The rocks are described under the correspond. 
iRtic types, and. they denne the age of un)' bed of symbol in the legend, where he will nnd the name stituting tl!e slope-s, ILS shown at the extreme le-ft ing heading, aud their characters are indicated in 
rock in whieh they are found. Other types and deseI"iption of the formation. If it is desired of the sectIOn. the eolllmnal' diagTallls by appropriate symbols. 
passed on from period to period, and thus linked to find any given fOl'lnation, its name should lie The broad helt of lower land is travel·sed by The thieknesses of formations are giH'n under 
the systems together, forming a chain of life from I' sought in the legend and its color and pattern several ridges, whieh are seen in the secticlll to the heading "Thi{'kness in feet," in figm'es whit·h 
the time of the oldest fossiliferou~ rocks to the noted, when tlle an'as on the map corresponding correspond to heds of sandstone that rise to the state tIle least and greatest mea~urements_ The 
present. . in color and pattern may be traced out. surface. The upturned edges of these beds form Ilyerage thickness of each formatiun is showll in 

,Vhen two formationR are remote one from the The legend is also a partial statement of t.he the ridges, and t.he intermediate yalleys follow the column, which is drawn t.o a scale-usually 
other and it is iIllpossible to observe their relative geologic history. In it the sytnl)()ls and names are the outcrops of limestone and ('alcareous shales. 1000 feet to 1 inch. The order of accumulation 
positions, the chaI'acteristi(~ fossil types fOllnd in arranged, in columnar form, according to the origin ,Vhere the edges of the strata appear at the of the sediments is shown in the columnar arrange
them may determine which \vas (le-posited first. of the forlllations--Rurficial, sedimentary, and surface their thickness can be measured and the ment: the oldest formation is placed at the 

Fossil remains found in the rocks of different igneous-and within each group they are placed angles at which they dip below the surface can he bottom of the column, the youngest :it the top, 
areas, provinces, and continentR, afrord the most in the order of age, so tal' as kno\vn, the youngest obsenced_ Thus their positions underground can and igneous rocks 01' other formntions, when 
important means for comhiniIlg local histories at the top. be infened. present., are indicated ill their proper relations. 
into a general earth history. Economic geology 8l1.eet.~This sheet repl'esents ,Vhen strata which are thus inclined are traced The f0l1nations are combined into systems 

Colol'I:l ((lui pattel'lls.-To show the relati\Te ages 'I· the dist.ribution of useful minerals, the occurrence underground in mining, or by inference, it is Ire- : which correspond ·with the periods of g~ol()gic 
of strata, the history of the Redimentary rocks is of al'tesian water, or other facts of economic quentlyobserved that they form troughs or arches, : history. Thus the ages of the rocks are shown, 
diYided into periods. The na.mes of the periods interest, sho·wing their relations to the features of such as the section shows. But these sandstones, and also the total thickness of each systE'm. 
in propel' order (from nmv to old), \vlth the color topography and to the geologic formations. All shales, and limestones \vere deposited ueneath the The intervals of time \vhich cOl'l"e~pond to 
01' colors and symbol assigned to each, are given the formations which appear OIl the historical sea in nearly flat sheets. That they are now hent events of uplift and degradation and constitute 
in the table in the next column. The names of geology sheet are shown on this sheet by fainter and folded is regaJ."ded as proof that forces exist inteIT'uptions of deposition of sediments llwT be 
certain suhdivisions of the periods, frequently color-pattel'ns_ The areal geology, thus printed, which have from time to time caused the earth's indicated graphically or hy the word "unconform-
used in geologie writings, are bracketed against affords a subdued background upon whidl the surface to wrinkle along certain zones. ity," printed in the columnar section. 
the appropriate period name. areas of productive formations may be emphasized On the right of the sketch the section is com- Each formation shown in the columnar seet-ion 

'1'0 distinguish the sedimentary formations of by strong colors. A symbol for mineR is intro- posed of schists which 3J'e traversed by masses of is accompanied by its namE', a descriptioTI of its 
anyone period from those of another the patterns duced at each occurrence, accompanied hy the igneous rock. The schists are much eoutorted character, and its letter.symhol as used ill the 
for the formations of each period are printed in name of the principal mineral mined 01' of the and their arrangement undel'ground can not he maps and their legends. 
the appropriate period-color, \vith the exception stone quarried_ inferred. lIence t.hat portion of the section CHARLES D_ \V ALCOTT, 
of the first (Pleistocene) and. the last (Archean). Str1wtWl'e·s8c#on slwet.-This sheet exhibits the delineates what i8 probably true but is not 
The formations of anyone period, excepting relations of the formations beneath the surface. known by observation or well·founded. inference. Revised June, 1897. 

lJiredm'. 



DESCRIPTION OF THE DANVILLE QUADRANGLE. 
GENERAL RELATIONS. 

The Danville quadrangle receives its Dame from 
Dan~il1f'J llJinoi~\ the county seat of Vermilion 
County. It emhraces tlle ('Qulltry lying between 
parallels 40° aIHl 4W 15/ and meridians S7 a HO' and 

87° 45' and has. an area of about 228 Ge(>graphiC 

square miles. It is situated mainly in position. 

Vermilion County, 111inoi8, but extends about q 
miles into Indiana and emLraces parts of Warren 
and Vermilion connties in that State. This quad, 
rangle is in a region of eomparatively low altitude 
considering the fact that it is distant several 
hundred miles from the seaboard, the llighest point 
being scarcely 7GO feet amI the lowest 
about 4Sf) feet ahO\-e tide. It is \rithill Altitude. 

the 1I-lississippi Basin, ahout 200 mileR east of the 
l\lississippi River. It is !:litnated in the great 
Illinois-Indiana coal field, near its nortlleastern 
margin, ana contributes liberally to its output. 

TOPOGRAPHY. 

lJraiJlage.- The streams ill this quadrangle 
l)e1ong to the "Vahasll RiYer system, whidl drains 
to the Ohio, anu this in tum to tIle 
::\lissisi:lippi. rrhe Vermilion Hi ver is Rims. 

the uyenue of discharge of the entire quaurangle, 
.vith the exception of a few square miles along 
the southern and e~J..stern borderR. ThiA riYe1' is 
formed by the union of three streams, kno"vn as 
North Fork, Mid.dlf' Fork, and SaH Fork. The 
llame Vermilion River is COllllllOllly applie(l only 
to the portion below the junction of ~Tiddle and 
Salt forks. 

Reliej:-Tlle surfaee of tbiii quadrangle exhibits 
three distinct. types of topograplly: prairies, 
riugeA rising above the gelleml le\~el, an(l river 
valleys eut in the plain. 

The prairies are particularly prominent ill the 
regioll south alld weAt of Vermilion Ri vel" and 
are also well developed eaAt. of that Pralrles. 

stream as fat· north as Da1l\'llle. A 
sma11 area of similar eharader iA fouud in the 
yieinity of Batestmvn and HillE'lT, and the north
weAt corner of the quadrangle extends a Ahort 
distaJwe into the broad expanse of prairie which 
lies mail}ly north of this qlladrangle. 

Cros:;ing tllis territory from northeast to south
weRt is a low, broad l'idgf', whieh has all elevation 
of al)out 90 feet abm~e the prairie in 
the vieinity of Danville. .As seen from Ridges. 

the south thi!'! ridgf' is rather prominent, hilt on 
"its nortllern -flank the level of the prairie is only 
slightly below the crest of the ddge. 

Crossing imlifferently the prairies and the ridge 
are deep valleys carved by Vermilion Hiver 
and its principal tribntarieR. In some 
respects these are the most eOllHpienolls Valleys. 

features of the topography; they have destroyed 
much valuable farming lalld of the prairies through 
the sharp backward cutting of the minor st.reams, 
and they have been decided harriers to easy trans
portation; but, on the other hand, they have 
opened excellent geologic sections, in .vhieh are 
Hhown the heds of coal that make thiA region KO 
important eeonomieally. The valleys are gener
ally narrmv, hut frequently swell out into broad 
amphitheaters a mile or more in width. They 
vary in depth from 50 to 150 feet, and their walls 
are generally Rteep and sonH'times precipitollfl.. 

GEOLOGY. 

OFTLLN_M OJ<' GROLOGJO HlS'L'ORY_ 

The roeks vi'llicll underlie this quad.rang:le sel
uom appear at the surfaee; they are gener;.Jly BO 
deeply co\"ered -with clay and Band that their 
presence is not appreciated until they are reached 
by the drill in prospecting for mineral deposits or 
for water. South of the latitude of Danville, 
10-wever, the roeks may be seen at many pointE! in 
the bluff along the streams, in almost perpendicu
lar cliffs of shale or sha.}y Aandstone. Coal heds 
are of common occurrence in such expo-
sures, and even under the Ileavily drift- Coal beds. 

covered plain they h:lYe been revealed by the 

drjJJ in a numher of places. The entire rock diyisions of the indurated rocks. But there are 
Beries at the surface and extending some present in the drift deposits peculiar features not 
distanee helOIlgs to t.hat portion of the found in other depoAits, and theAe have been mad.e 
gflologic column known a.s the CarbOt!iferous a hasis for Auhdivisions. The features referred 
system. Beneat.h the coal-bearing rocks the drill to are moraines or massive ridges of 
reyeals the preRefwe of heavy beds of limestone, drift, hnilt up by the ice at its margin. Moraines. 

but they are not. ~een at t.he surface in this quacl- The~e ridges recur at frequent intervals in passing 
rangle. north from the extreme edge of a given sheet of 

The eoal-bearing rocks occupy a broad, RhalIow drift, and mark phees of halting, and perhaps of 
syncline, the center of whicll i~ some distance readvanc€, \vhieh interrupted the melting away 
southwe8t of J)anyille. As a result of this struc- of the iee field. The~e morainie ridges haye in 
ture dIe rocks in this quadrangle have a very Rome eases heen formed in rapid succession and 
gentle southwesterly dip, towa.rd the eenter of die constitute a morainic system. Indeed, in IllinoiA 
basin. tIl ere is a. decided tendeney to such grouping of 

EYENTS OF 1IF:SOZorc AI\\) EAlll,\: n;NOZOTC TDIF:. the moranic ridges, as .. ,~ill appear belmv. 
The Aheets of drift formed by each of the ice 

im-asions, the soils and weathered zones formed 
between the drift sh('ets, and the moraines and 
morainic systems of ea.ch drift Rheet bnve reeei \Ted 
geographic names from loealities .... -he1'e tlley are 
well displayed, in conformity with the prevailing 
custom of naming the indurated rock formations. 
The following outline includes the several drift 
sheetA and rleglaeiation intel'\'als rccognized in 
North America.. 

..:Uter the depof:.ition of tIle Caruoniferous rocks, 
which IllItAt. lUl\Te oeenrred in SOllJe hod.y of water, 
the et'ust of thE' earth Wl1S raised in 
the Appalachian region and this area ~f":~~gl~t;.cde 
beefi.me dry lalld. In tl1is condition it are ... 

was subje~tell to the varying vicissitudes of a 
lan(l surface for many geologic periods, but there 
is little evidence now exifl.tillg to show the ch:mgeA 
throngh whieh it passed. 

Before tIle advent of the great ice sheet which 
modified the larger part of the surface of lndiana 
and Illinois, the surface of the Danville quadrangle 
was reduced to n gently rollin~ eountry, \vith a 
relief of lesR than 20n feet. The valleys -were 
rather hroad and the "lopeA were gentle, the 
entire topography !-ltl'ongly resemhling that of 
Houtl1ern Indi:wa, Leyond tlle limit of glacial ice. 

PT.ErSTOCF.N}~. 

OUTLINE Dm;eRIPTfON OF THR DRIFT HIIEH'l'S A;:;;D 

decisive. 
Stnge .;I.-The Yarmouth soil and weathered zone. In west

el'll IllinoiH and eaAtern Iowa the Kansan drift sheet is over
lapped by a latm' sheet, the Illinoian, which eover~ a soil and 
weathered zone that had hOlm formed on the older till ~heet 
The evidence of this interval was fh-st discovered at Yar
mouth, in southeastern Iowa. frolll whicll the llallJe has been 
derived_ This stage of weathering: and ~oil formation appearH 
to have antedated the 1irst glaciation of the n~gion of which 
the Danville qlll\':h·angle is It pltl't 

Stage 5.-The Illinoian drift RIlCet. This sheet i;! so llamed 
hecause of its extensive d(',elopment in Illinois out;!ide t.he 
limits of the 'Vi8(~o1lHin awl Iowan (Jrift sllepts. It extends 
apparenU;v to the glacial boundary in west-ern Ohio, Ken
tucky, Indiana, and Illinois, and form;; tht, onHtern uorder of 
the driftless area in southern ,1,.'i8c01lsin and northwestern 
Illinois. It extends but a few miles we;;t of the MississIppi 
River. In tho Danville quadrangle it apparently (~()nRtitutes 
tho haJial port,ion of the drift. 

8"age 6.-'1'he [';ang:allloll soil all(I weathered zone. This 
Roil and weathered ZOlle the lllhlOian drirt shed 

tlle Illinoian stage of glaciation. ItR border on 
the east is at the driftless portion of southel'll 
Indiana, which extenuH a few miles north or 
Bloomington) Indiana. Its limits on the west are 
at the driftless area of southwestern 1,Visconsin 
and nortlnyestern Illinois, south of -which they 
are markE'd hya marginal ridge or moraine \\-hidl 
lieR within a few miles of the -Mississippi Ri\~er 

from near Clinton, Iowa, down to St. I.ouis, J\Tis
souri. The Danyil1e quadrangle is situated east 
of the middle of this lobe. 

In the Illinoian and Iowan drift AheetA of the 
Illinois glacial lobe moraines are eomparativel:r 
insignificant features, the greatel' part of the drift 
surftlce being exceedingly -flat, hut in the 1,Viseon
sin drift senral prominent morainic systems were 
developed, which form a rudely concentrie series 
in northeHstern Illinois and western Indiana. 
These, giveJl in regular order of dcvelopment, 
froUl the outermost moraine to the horder of I.ake 
.:\lichigan, a.re as fo1101YS: 

1. The 
ont.erlilOSt. 

morainic Hystelll. This (lOnstif.ntes the 
the Wi.~eon~in Herie~ in t,he IllinoiH lobe 

awl reeei\'es name frolll the city of Shelbyville, wIdell 
~taIldH at the ~outhwest-ern of the morainic loop Tn 
this ~y~tel1l iH innhlded tho Gordo moraine, whieh 
eo(tle,~ees wit.h the main mom bel' for a few lll[JQ~ east. of Hhel
byville, but is elsewhere (lisiir]{'.t 

2. 'rhe Champa.ig-nmorainic ~ysteIll, This system hI eludes 
a RcncR of slIlall drift ridges which are 8eparat.ed int.o thl'ec 
di~t.in(lt. lIlemhers in southeast-ern Champaih'Ll and neighbor· 
illg- l-'ortion~ of Yormilion, Edg-ar, an)i Doug-laR counties, 
Illinois. Pt'om the (lity of Cha.mpaign northwestward there 
is but a single ridge, I1ml thi~ a.pparently paSSf'8 umler the 
Bloomingt.on system It few lllileR ea.;;t of Bloomington. The 
line of t.11(-l inner ridge of this system ero~ses the southern 
part of the Danville qlH.drangle, but is very ill defined in 
that, portion of its {'Durse. From the Wabash VaHey ea;;!. 
wa.rd ttl;;o the ridgeH are f('t~bly developed. 

B_ The Hloolllington llloraillie sy~t';l1I. 'rhi~ is tIle most 
I)l'omineut moraiuic system in the IHinois lohe. It. llsllally 
has two important Illembers, awl in pla(le~ eadl of t,hoRP 
bom .... " "p",·aterl hltO t.wo ridges, thus waking- a ~yst('Ill of 

Tho city of Bloomington stand~ 011 

Tho nort,horn part of the 
the double ridge of the outer 

into a sing:le ridge ill the wostern 
but in t,ho eastern (Jortion the double 

"he of Stony C"ef'k being 
north of the Danville 

quadrangle the double ridge of the inner JIlcmber iH wcll dis
playe(l, the village of Hoopeston and the headwakr portion 
of North Vermilion River being: between the t.wo erest~. 

4. '1'he Marseilles morainic syst-em. This con~ist~ of a bulkv 
whieh Ollly in assumes a double or ulUllipl~ 

It. i;! erORSPd Illinois River at the YiLla!(e of 
name iR d('l'iyeti. It eneh'des the 

l'Iforl'is RaHin, a low-lying trlwt at. tho head of IliinoiR Rh'er 
5. The Kankakee morainic syst.tlm Ilnd associated howldel' 

bf'lts. The ridh.-e~ and bowlder belts of this sy~telll lie jU;!t 
ouh;ide the Valparaiso system from Kankakee northward, but 
dh'erge mtller widely from it in passing east fl'OIIl Kankakee, 
thf'il' course ROllth of eaRt, while the ValparaiRO bears 

6. The Valparaiso lllorainic HysteIll. This Ryswm reeeived 
its Hallle frolll Valparai~(). Indiana, which stands on the cre;;,t 
of its main member. is a very bulky systeln, forming- the 
elevated tract which Fox Riyor and north of the 

The mautle of drift whieh covers the indumtecl 
I'oek!-l of Canllda and the tlOl'thel'n part of the 
l~nitea States bears (--'videll('e of nmcll Ulacial 

eomp!t:'xity ill its Ilist()rf' Imtead of a hlstory. 

single tlt'posit forme(l by one iee ad vance, it is nO\v 
kllO\\"l1 that seyeral distinct drift sheet" are pres
ent which represent a succession of iee adnwces. 
The intcrmls of deglaciation ordisappearanee of ice 
between th('se icC' ad ,·aBces are made appar(-mt by 
the presellee of soilA and of heds of peat and marl 
and other efft:'ds of life, and alBo by die weather
ing of certain zone.,; nO\y buriNl in the midst of 
the llrift deposits; while the sheets themselveA 
differ markedly in extent and in physica.I eonsti
tution. In fad, the criteria for separat.ing tIle 
drift depositR into distinct sheets are fully as 
reliable us the eriteria for separating the indurated 
rocks into d.istill('t formationll. H(}w far to the 
north the ice melted hlWk, or, in otht:'r -words, 
how extensive was tht:' deglaeiation, has not yet 
been fully determined for any of the intervals, 
hut the ice is knmvn to haye \yithdrawn in eaeh 
cai:le nearly if not quite to the northern bordtlr of 
the Cnited States, wllile in the most prolonged 
intervals it may ha\Te nearly or (luite digappeared 

Kankakee in 1l00·theastcrn TllinoiR and Ilorthwc~tern Tndiana. 
7. The Lake Border worainic syste-w. As the nallle illiplies, 

the ~~i~esr:i~~~~g~~ morainic ridge." RWeOpl\ aroum] the hoad of 

from Canaua. For reasons not fully under· 
stood, the lines of flow of ice fields are 
in some easeA rar from coincident, 1'10 that in plaees 
the later iee -field extended heyond tlle limitH of 
its \vhile in other p1aecs it fell short 
of prelleCeAROI"A limits. These features alone 
would suggest that there lmd been HJore than one 
ice imTasion, but their testimony is strengthened 
by the corroborati \Te eyidence of the burieu soils 
and weathered zones. 

The deposits of the later ice invasions ha\Te 1'10 

greatly eoneealed thoRe of preeeding ones tImt tIle 
knowledge of the older depoE<its is somewhat 
meager and 11'1 eonfined largely to their outlying 
portions. Enough iH known, ho\vever, to make 
dear certain distindive ehamcteristieK in eueh 
drift sheet. These distinetiye dml'acteristi($ llaye 
been found 11elpfn1 in (hmving the line between 
contiguous drift. sheets wllere the soil and weath
ered zone of the older drift surface had been 
removed bv the later advance of the ice. These 
differences "are in Romo cases merely diff~rences in 
texture or in color, hut often there is found a 
striking eontrast in the kindA of roek preAent in 
the t\yo drift sheets, a certain rock being rare or 
wanting in one sheet but abuudant in the other. 

The divisions of the drift series just mentioned 
are stratigraphic and are thus similar to the usual 

weathered zone. ThiH inter· 
~-al deglaciat.ion receives its name from Peoria, IllinoiH, 
neM which cit.y its weathering is well displayed. In addition 
to tIle presence of the soil awl weat,horcd wne, evidence of 
this int,cl'Val is found in the 6"I'('at diRHimiJarity of t.he out.Jiue 
of the bord"rs of the two drift Rheet,H which it Heparates and 
also in a ehange in the attitude of the land, uy whieh drainage 
eonditions heeaIlle g:reatly improved. 

Stage 9.-The 'Visconsin drift, Witll its several moraiui{' 
systems. Tllis drift, sheot is RO named heeause of its exeellent 
development in tho Stat,e of Wi;!eonsin, whore it waR first 
soparat,ed frolll earlier drift. sheet;; by Prof. T. C Challlberiin. 
It ext.ends southward into Illinois as far as 8heLbyville and 
Paris, or 30 to :m miles beyond t.he southern limit of the Dan
ville quadrangle. 

in each of the ice invasions abo\"{'. outlined. 
the portion of the great iee field which cm-ered 
the quadrangle under clisenssion is illinois 

known as the Illinois glacial lobe. The glatlalloh. 

axis of movement for thil; lobe appears to have 
been along the basin of Lake -:\liehigan,' from 
which it extended southwestward into IllinoiK and 
spread into neighboring portions of "\Visconsin and 
Indiana. It even pushed a few miles Leyond the 
Mississippi into Iowa at the culmination of 

The interva.lA between the morainic svstems of 
tllis series were apparently much briefer than those 
between the drift sheetA above outlined. Tinle 

There may have been some read\'allee ~~~::~s 
of the ice ill connectioll with the devel. moralnes. 

opment of each morainiC" systelll, hnt as no decisive 
evidence of weathering oceurs at the le\"el of tile 
hase of the later moraines it is doubtful if the 
oseillatiollA of the ice front were of great conse
queneE'. There is perha.ps an exception in the 
case of dIe Kankakee ridges and bowlder belts. 
They seem to have been formed by an ice lobe 
whose axis of movement was decidedly out of har
mony with that of the 1\farseilleA and Bloomington 
systems. The concealment of the western part 
of tIle Champaign morainle system beneath tIle 
Bloomington also suggests a shifting of the axis 
of movement and au interval of greater length 
t.han tlmt whieh separated the Champaign from 
the ShelLvville. It should not be inferred, there
fore, that the several Aystems had a strictly rhyth
mical development. On the contrary, the halts 
seem to have been irregular. 

The moraines or marginal ridges outlined above 
constitute only a small pllrt of the 1,Viscollsin 
drift of the Illinois glacial 10Le and are given 
special attention because of their significance ~n 
an interpretation of the glacial history of -the 
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Danville quadrangle. It is probable that a sheet I the level of the ",vater, the. er?sion of. this snrface shale, more or less sandy, but in all caRes \,>it-bout 
of drift \vas deposited over much of the territory ilawn to a nearly level pla-m, Its Rllbsldence below coal or carbonaeeous nwt.ter. Follo·wing this 
bet\\reen a given moraine and the Lake : the level of tlle water, and, finany, the deposition heavy shale is It hed of hlack shale 7 or 8 feet in 
Michigan Basin at the time that ~d!~!~s I of coal.bearing rocks UPOll it at the bottom of the tl1i(~kness, \\ihich is yery pT'OIlouneeil in all of the 
moraine ·was forming for the ice car- :i':~i~~e_ sea, 01' of fresh·water lagoons. The soudnvard sectioll~. From 75 to 85 feet helow the black Fortullutely for one \vho wi~hes to make COll-

l'iedonly a n~eager pOl~ioll of its drift to uusly. extfmt of this m·erlap beneath the coal ba~ill has shale occur~ a prominent coal horizon, but the pal'isons, the ~driller Hoted a coal bed in this well 
its extreme margin. In the Illinois lobe the: not been determined, but, a.s will be described coal itself is so badly broken up with shale part- at a depth of 259 feet. This is undoubtedly the 
moraines a.re but tlle thickened margins of sheets later, it extends, \·vith little diminution in amonnt, ings as to be of little value. This coal bed is r-<itllle coul horizon that shows near the bottom of 
of drift which hecome gradually thinner in par-<sing at lea.st as far south as the Danyille quadrangle. regarded as the equivalent of the one SllOWillg on each of the detailed sections, and it sel"\'es to eon· 
toward the Lake Michigan Basin. rl'his is ,yell Structure of the coat .field.-Althollgh tIle coal- Coal Brandl and at "Hanging Rock" on Ver- nf'et this r-<eetion with the loca.l features of the 
~llown hy an examination of the Shelhyyille drift betl.ring rocks lie in 1I trough.shaped depression in milion H.i\-el'. The int1:>rval between the hla.ck stratigmphy. At a deptll of 10:15 feet the bed of 
sheet. At the lllain ridge it has a. thicknE'ss of the ohler strata, th<:" width of the trough is r-<o shale and the coa.l bed near the base of the section blaCK r-<hale \yas encountered which shows in the 
abont 1 00 feet, hut upon passing northward to the great, \vhen compared with the depth, that the is variable in the extremt'. In figs. 4 and 5 it is ,,'ell, and at 1125 feet the drill entered the 
border of the Champaign system it decreases to rockR appear to lie horizonta1. It is only hy the charaet.erized by two slllall coa.l be(ls, uut the limestone which was struck in the hottom of the 
less than half that alnount. In the Champaign syr-<- comparison of sections in widely separated loeali- Pawnee section (fig. a) sllOws no intlication of first \\'ell and prollounced Trenton. This bed wa.s 
tem another ridged margin appears, north of·whicll ties that the true dip of the rocks and the struc- eoal in this intenTal It. seems probable that this pieret'(l and it wa.s found to have a thil'kness of 
there is a tapering sheet combined with the SheI- tllre of tIle basin are apparent .. In a small portion horizon Illay yield coal at many points, hut the fijfi feet. Bel(JW this were alternating shales and 
hyville sheet. These pasr-< beneath the Blooming. of tlle territory, like the Danville quadrangle, dips amonnt will probably be Rlllall and not valuable limestolle~ to the bottom of the wdl. 
tOll mOl'uinie ridges lind are supplemented north are generally ~o ~ligbt a" to he ulll'ecognizahle, I commel'cia.Jly. The lower (~(ml hed it-! likewise The interpretation of these seetionr-< i" not pos
of ther-<e 1'idges hy the tapering Bloomington drift. a.nd that which appears to be dip ill a coal bed .isl uneertaill ftud nl!'iallle, HTlfl on tIle wllOle is of sible withont the f1.s8istallce of Reetions from 
sheet. In all probahility, therefore, the plain in freq1lently not due to struetnrf', but to duwge m I doubtful value. neighboring localities where the succes~ion i" 
Iroquoi~County north of the Bloomington morainic thickness of some of the a.djacent heds. ! The sections obtained by tIle drill Rhow very unhroken ann dearly undel',"ltood. The neal'est 
system earries deposits llHl.de hy the ice during The two A --R and C-D on the Colum- little solid roek above the Danville coal hed, but well section i~ thfl.,t of the Loui salt \vell. :Fig. 8 
the f?r~nation of the Shelbyyille and Cllar~lpaign nar Section i'\h:et some of .the i:regularitie~ I ~n other localities sh~le to t~18 thiekn:si:l.of 80 ~eet shows this section as reported by Mr. E. T. Cox 
morltlll1C systems as well as the Bloommgton, and also the fllPi:l of the strata In thIS Dlpsufthe IS exposed ahove tIllS horIzon. TIns IS partl('u- in the First Annual Heport of the Geological 
while the plain south of the Bloomington system, region. The sections are ('onstructed coal beds. I lady \yell r-<hown in the riYer bluffs about the SU1'\·ey of Indiana, 1869. This r-<eetion shows the 
a part of which fallR within the Danville quad- mainly from drill records, and hence are genemlly junct.ion of Salt and 1\,fiildlE' forks of Verlllilion Rame variable Carboniferous series Il~ the Dl1.nville 
rangle, carries deposits made during the Shelhy- aecnmte as f1:l.]· ar-< the (-oal 'bells an' concerned. Ri\·er. well~, but t.here is Htill no trace of the Carbonifer
ville aIHl Champaign suhstages of glaciation. I Th.e C.O. rrehtion of the eoal olttc .. rOPPing at "Hang-I. The information concerning the l'ockr-< helow the (ms limestone. The same black shale wa~ fOIlTl(l 

ing Rock" on Vennllion Riyer tlnd on (Jonl lilllit~ of the detailed sectionr-< illllluch more Illeager, at a depth of nearly 1000 feet, with the same lime-
DE80RIPTTVJiJ GEOl,OC v. Bruneh ",-ith the coal hed penetrated hy t.he drill. fof' it rests ent.irely upon two \"eHr-< drilled about stone underlying it t.hat war-< found preyiously, 

HOCK", OF '.l'lm CATInONIFETIOtA PF.ltIOD. I in st'veral of the deep wells 1s a matte]· of some 1886 in the vicinity of Danyille. These wells but the section ir-< not complete and hence affords 

I doubt, but the prohahilities seem to ue in its ·were drilled in search of oil, but as none ·war-< no standard for eompal'ison. 
RdaNan of quadrangle to the coal field.-All of I favor, hence it \''I'ill be adopted provisionally. On found, t.here has been no furtber pror-<pecting in A type seetion ir-< ohtained a little farther east, 

tIle rockK appeaI'ing a.t the surface within the' this !'!upposition t.he ~tecpest dip in tho quad- thir-< field. .Fig. 6 represents the \"Tell drilJed at at Rockville, Parke County, Indiana. Ij'ig. 9 shows 
limitR of this quadrangle belong to t.he Coal I mngle is bet.ween ConI Brunch alld the hend of the city wat.erworks. Its Re('tion, recorded hy the tIle seet.ion at this point. To a depth A typl"a. 
l\Teasures, hence it is important to consider tIle, Tror-<per Braneh, in a nearly 1v-esterly diredion. owners, i~ nr-< follows: of 350 feet the rocks consist of surface section. 
relation \vhich this area sustains to the coal field Beyond the limit of thi~ steep (lip the rocks a.re Sed/on of well at r.;ity wrttel'1JJorb, Danville. drift and Coal Measures. Belo·w that, in typical 
as a 1vhole. The coal field, of wllich the Dam-iUe nearly hori7.0nta.l, the apparent dips being gener- development, iA the Carhoniferous littlestone, with 
quadrangle forms only a small part, occupies por- ally caused by the variations in thickness between a thickness or 175 feet. Below tIle limestone 
tions of the Stl!-tes of Illinois, Indiana, a.nd Ken- certain well-mnrked strata. !: ~~~~stone... 285 29::; there are ahout 600 feet of sllales and sandstones 
tucky. The territory embraced within it ir-< shm·n] Clwl'acter and tldckne88 of the 1'ocks.-The ;3 Coarso snndstone 10 305 belonging to the Waverly or Knob~tone formation. 
by the line pattern in fig. 1, and the Dam-ine strata exposed at the surface in the Da.nville 10 315 This is followed in regular ~uccession by the 

quadrangle are prevailingly argillaceous 01' shaly. ~: Soapstone 1~~ !~~ Devonian black shale, which is one of the .best 
Occasional bedl:! of sandstone and impure lime- 7. Gra~' ~an(lHtonll 10 440 horizon markerr-< in the oil field of Ohio and 
stone arc seen, but they arc llr-<ually lentienlal' in 8. Blue sandy ~LLa.le... ~~ ~;~ Indiana. Below this are the Niagara and associa-
form, and change in charaeter hom plaee to place, 10. 14.5 675 ted limestones, having an aggregate thickness or 
~o that Hley ean not be identified in different parts 11. aD 705 3'70 reet. The regular sequence continues, a.nd 
of the field. The geologic column of rocks, as ~:: :~ ;!; the next shale bed, llaving a thickness of 470 feet, 
int.erpreted by Prof. F. H. Bradley, wa.s puhlished 14. Pebble, or flint roek 30 795 is undoubtedly the Hudson and Utica shales. 
in Y olllllle IV of the Geological Sut'yey of Illinois. i~: ~::~ :~~~~~~~Z·:· :~ ~:~ Lastly the Trenton limestone appears, neal' the 
'rhis seetion is fairly aceurate fo1' the strata 17 ! Hard blue shale...... 4.'5 [nO bottom of t.he well. 
exposed along Vermilion River, but on account . (Light-green shale.. 30 1000 It is plainly apparent that the hlack shale which 
of t.he yariability in thickness and chamcter of 18. Black slate.... ... ... . ... .... ..... 75 1075 is present in all of the deep well seetions here 
the strata it does' Hot agree witb sections ohtained 19. Limestone."... 74 1149 given is of Devonian age. vVith this bet estab. 
in other parts of the field_ The variation in I The ljmestone at the bottom of the 'Nell is lisbed, it is alHo apparent that the underlying lime
thickness of the interval hetween the Danville labeled" Trenton" in the record preserved by t.he stone is not Trent.on, hut that it helongs to that 
and Grape Creek coal heds in the southern part owners, hence it is probable t.hl1t they believed group of 1'v-hieh, in this region, the Niaga.ra lime
of the quadrangle is well understood by all who they had reached the oil-bearing stmtllm and had stone ir-< the lllOSt prominent member_ The shales 
have had oceasion t.o search for these coal beds, found it barren. and lirnestones lying below this bed belong to the 
and it seem."! highly probahle that r-<imilar changes }~ig. '; represents the section obtained in t.he Hudsoll-Utica. group, but it is difficult to deter. 
occur in other localities and affeet different parts well at Danville Junction. It 1vas drilled for the mine whether the reddish limestone noted at the 
of the geologic column. same pUl'pose and by the saHle company as the base of the section is Trenton or not. A well at 

On a.ccount of the above-mentioned facts, it is well just described. The record, furnished by the Cllampaign, 30 miles \yest of Danville, strud.: the 
impmlsihle to giye an exaet. general columnar sec- owners, is ItS follows: undouhted Trenton a.t a depth of ,wa feet. The 
tion of the coal-bearing rocks which Columnar ."/ection oJwllat Danville Junction. alternating sllale and limestone hed~ above t.his 
underlie the Da.nville quadrangle. The sections. resemble strongly the heds of similar character in 

FIG. I.-OUTLINE MAP SHOWING TH£ RELATION OF TH£ DANVILLE QUAD- best seetions of the stmta from the Danville coa.l the well at Danville;, therefore it seems probahle 
RANGLE TO THE COAL FIELD. down to the bed showing on Coal Branch are that the last-mentioned well stopped a little short 

(;()allieidisrepl'esent.~dhythe"h •. <ledrll''''' probably those ohtained by the diamond drill in of the heavy Tr811tonlimcstone. 
quadrangle hy the rectangle of solid hlack It js I the vicinity of Dam·-ille. ]'ig. 5 representA a bore The rod{.s ahoye the Devonian black shale eOll-

tllU~ seen that the quadrangle lies upon the llOrth- \ hole made by the EJl~worth Coal Company :3 taln no individua.l beds t.hat are identifiable, hence 
eastern border of 1.he field, in a sort of projeding miles west of the city of Ih.nville_ The log of the eorreiation of the strata. in the Absence of 
a.ngle that exten«ls into Dupage c.ounty, Indiana. this well was pnbli~hed in Volume Vll of the various sections is extremely difficult ~:::::fi:;;e. 

This coal field eonr-<if.lts of a hroad, slmll0\1/; Geological SUl'ver of Illinois, and from it the to make. The Carhoniferou~ limelltone stone. 
trongh or syrl<'linal depre~sion, ill wIlich the coal-I section ir-< compiled. Fig. 4 represents the section is well deycloped iu tlJe section at Roek\·il1e, but 
lwaring l'oeks ocmlpy the eent.ral part., The""". i reported by }:1r .• 10hn Beatty from a well drilled it is a.hsent from the seetions farther wer-<t. ThiR 
while the olfler, llnderlying I"Ocks out- fleld. in HltW by the Diamond Prospecting COlllpany in has been accollnted for on the supposition that it 
crop tlround the margin. 1£ the depor-<ition of the see. 21, T. HI N., R 11 'V., about 2~. miles south- cllanged in eharacter in that direetion from a 
rocks in and around this coal field had been con-I east of D:·tJlville. Fig. 3 j8 the section obtained clearly marked bed of limestone to saTldstone awl 
tinuolls and free from diAtUl'iJancer-< of any kind, : in a deep drilling hy t.he Himrod Coal Company shale. This explanation would, of course, aeeount 
there 1vould have been a gradual slwee~sion, from' at the Pawnee mille ill 1894~Hi), as reportell oy for it:'! absence, but jt is not in aecord with other 
the center outward, of roeks lower and 10w<:,,1' in lHt'. H. H. Keefer, superintendent. well-kno'ivn facts. The Carboniferous limestone 
the geologie scale. On all Rides exeept the north- There is obvious silllihll'ity in the prineipal i~ well developed all around the coal basin except 
ern ,'lide this condition preyails-the Carbonifer- ! features of t.hese sectionA, so that they IlIay be mdhe northern side, where the rocks of this hori-
(ms rocks of the l)i!~in are succeeded by.Devonian, I correlated with consi(lerahle certainty, zon \vere remoyed long ago by erosion. If, theIl, 
and these in turn by rocks of Silurian age. On! but the minor members \Tary so mueh ~for~:·::~~n this limestone cha.nges t.o shales and r-<andstones in 
the northern side the coal-hearing rocks . in detail tlmt it is difficult, if not impos- tlOns. western Indiana, it is a local ehange, for the bed 
rest directly upon strata of various ages Overlap. .\ sihle, to find any resemhlances hetween them. The is of nonnal eomposition on the farther side of 
ranging downward from Carboniferous to lower Danville and Grape Creek coal beds a.re easily the coal basin. The unconformity by erosion and 
Silurian. This is called an overlap, and it \vas identified in all of these sections_ Below the lat- overlap in the northern part of the eoal field has 
p;oduced by the elevation of the sea -floor aboye I tel' there is a thickness of from 105 t.o 125 feet of not heen considered in this connection. In that 



3 

part of the basin the Coal MeasureR l'CRt upon all ' from the Himrod and Kellyville Ko. :? mines and This fiol'ula. is at once recognizahle as:belonglng ·water. The vaBe:v of the Wahas1l in its lower 
bedR from the Carboniferous lime~tone to the St. his report upon tllem Hilly be found on a Rllhse- to the Produetiye Coal J\{~asUI'es. But two course is even broader tlJall that of die Ohio above 
Petel'!'l slHlilo;hme, and presumably thiR cOlHiition qllent page. specieI'!, Annulart"a rarnosa and LepidOCY8tiS ve8ic- the junction of these streanUI, and the bluffs aha 
extemh underneath the hasin itself. This change The Illinoian part of tIH' coal field is so deeply ulan's, han" heen founil ill the upperrllost'"portion arc low) with gradual or receding slopeR. Sinrilar 
is in a westedy (lil'ectioll, aWl the nisappearnnce cO\'erf'd with glacial drift that it i~ genera1ly of the Pott~YiJJe formation, and thev are not featnn's are found on the lower cour"es of all tIle 
of the lilllt'stone ill westel'll T ndiana is in the impossihle to trace the strata along the-il' outcrovs, charactel'istie of that horizolJ. On the otller lmntl, tri hutaries of the \Vabash ill Routh wt'stern Indialla 
~allle- (lirection, COlI~f"quentl~~ the supposition that hf"Ilee lllost of the information regarding tlwTTl the obseryed stratigraphic oceUl'rence of seyeml a.nu soutlH:'astel'1l Illinoi~ "\",hieh chance to fall 
!Jotll are due to the salllf' cl1.n~e ifl more prohable ltlllSt ht' ohtained frolll prosped horings and mine of the flpeeies strongly points to a vosition we11 up within a, distriet so thinly (:oYf~red with drift that 
than tllllt whieh attl'ihlltcs the tli~appenmnce shafts. In the limited territoryelllbraced ill the in tIle Coal .Measures groups. the pre-Glacial ,-alley1'l ~ntl ridges art' open to 
of the limf'stone to a dllltlge ill dml'aeter br Dml\'ill8 quadrangle this is 1\ ('omparativf'ly simple As compared ,dth the :floras of t.he older for- illspeetiOlI. 
\\ hieh it l'enmins nnrecoglliJ>:f';l. The cutting Ol;t Illatter, foJ' the prodlwti\'e t.erritory Ims been mat.ionR of the Appalachian Uppe1' Carlloniferons, The ])unyille quadrangle, hr-ing but a short <lis· 
of this bed is aecolllplisheil heh,reell Rock,-ille thol'onghly- prospceted, hut in other parts of the I the Gra.pe Creek plants are conspicuously younger I tunce back Trom the yaUey of a large pre-Glaeial 
and Lo<1i, Indialla. field prospeet holes a.mI mines are so far apart: thfl.11 those of the lower division of the Kanawha. 'stream (tIle -Wabash Valley), there . 

The disappearance of this limestone leans the that the Pl'ine.,ipal beds in the-ir seet-ions ean he II formation, while the presel1(.~e of such spedes us should he coneealed heneath its coating ~o!~~:dold 
Coal l\ff'asures in eonta.ct with the \Vaverly or correlated onl!- ill an arbitrary maIl1ler. Pecopteris ovatffolia, Caltipteridiurn (h'andini, of drift a series of hroad valleys con- surface. 
Knohstone f~1'I:1ati~n, and th: .roeks of Divi$ionsof From the consideration of all of these facts it I Alethopteris G4bsoni, Neu1'opte}'isplicata, /)jJlu!no- Beeting with the ~Vahash Valley, Reparated by 
each are so sllllllar III eOmpOl'iltlOn that, the Coal seems almoRt imposElible to extend into lninoi~! phyllurn oblongffolium, and Lepidophyllum hasta- low uplands rising perhaps 150 to 200 feet ahove 
in the RURcnce of coal hedR, it is almost Mea.ures. the ,.:;ystem of clasRifica.tion used in the adjoining! tum, dearly refer the -flora to a stage lligher than the t'oek floor of the valley bottoms. The glacial 
impossible to separate them. In the recent SUI'· State, or in faet to use any RysteTll \\;hich dependR I the upper portion of the Kanawha formation, or deposits h:we so great thicknesR within the 
veyof the coal field of Tn(liana, Mr. Ashley has u~on the i(lentincl~tion of the coal 'beds over a I the Clarion WOllp or the Alle~heny serie)';. Tn quadra~gle that the region has been fi~l~d to a 
arranged the COltl lUeasures into divi!'lions which WIde extE'nt of terl'lt.ory. i fact, an exammatlOll of the vertwal range and of level 111g1wr than the tOpH of the old dlndes, f:lO 
are :::eparated hy the horizons of well-kllown coa.l I n the work !1re\"iOlls1y done in lllinoiR there' the asso('iation of the in tIlt' Allegheny tllfi.t tlH-~ present :,mriaee offers no as 
liedi'!. Di\-ision 1 int"llldes all of tlw roeks from wa.s 110 attempt to sul)dh-ide the eoal-hearing st.rata lleries, wllOse -floral is better ullderstood, to tht:' po..,ition of either yallf'ys or whi"h 
the ba.se of the series to tIl<' hOl'izon of eonl No.:!. into formatiolls, but the whole wa~ reganlerl as shows that. the flora in lUHld eall, at the .earlif't'.'t, leHll be detern ... lillNl only by tlJi-~ lt~ight the out-
There is considemble sandy material in this di\'i- one Sel'ieR-t.he COHl }ft':lsures. In this llel'ies the hardly antedate the Freeport grollp, thp upper- cropping l(-'ilges of roek along thf' l'i\"el' bluffs and 
sion and it iR regarded ;u, ;'quivalent to the Mill- ynriou8 beds of COld were (lesignated or numbers, most division of that series. Cert.ain peculiar: by sneh well::: as have heen sllnk deep enough to 
stone grit. In the well sections here rcpresenteil which bt'gan at the lowest coal and extended; plmses exhibited by se\'eral of the speeies are ' roach bed rock. 
it is difficult to locate this diyision, hut it prob- upward. .1~c.,cordiJlg to thi>l sy-stem the GJ')~pe I c~rroh?rative of a re-ferenee to this 01' even to a I I~ a general way the ro:k su~aee is Yf'ry r(:gu, 
ably em'responds with a generally saudy formation Creek hed 1S known as "No.6 an(l the DanvIlle stIll lngher group. Such are th~ very l:u'ge and lIar In the upland Routh of the rl\f'l'. There If; a 
180 feet in thickness whieh was struek in the well hed as )l"o. 7, 8u('h a system is very simple and: oLtuse-pinnll1ed form of Pecopteris dentata, the: variation of a little more than :~o ft'd, 
at Danville .1 unction (fig. i) at a depth of 400 easily applied if t. he Goal heds a.re regular t.lmmgh- dilate.d pinnnles of Ne11'ropteri8 ovata, the elongate I' and the slopes are gentle, :howing that 'f~!f.a~~~NhY 
feet. Conneeting t.he sections, lines of possible ont the basiu or ha"\Te distinetive features whereby Odontcpterz's, and the large form of AnnHlaria the topography of that tITtle was well 
eorre1ation h:we Leen drawn from the hase of this they may be recognized in distant vart~ of the sphenopltylloides. matured. The highest areas are situated on the 
Randstone to the top of the Carboniferous lime- field. The objections against the extended appIi- i\ lthough the eollection in hand is small, ,ye : south and west sides of the quadrangle. On the 
stone in the Roekville section. Its loea.tion in eation of this system are fully a.s strong as those fIlay safely eone1ude that the horiwlI of the Grave: south side the rock :floor has an altitude of nearly 
these sections does not agree with the determina- against the IndialllL system, for with the existenee Creek flora i1'l not lower than the Free- j 6:lO feet. ahove sea le"\re1. ThiR altitude hol<1s 
tions made by t~e Indiamt. geol~gists, but there is well estilblished or an unconforllli.ty .bJ~ e~'osion port .group o.n the OIle hand, while g;:!i!~Non I JloI'th~vanl .along th;- li.ne of t~Je Geor~'etO\-vn and 
so much uncertaInty 011 thlS pOInt, t'vell amongst and oYel'lap at the hase of the ~erIes It IS almost, grantmg that It may, OIl the other haml, I DllnVllle plke to wltlnn a ml1e of "\ andercook. 
those intimately acquainted with the fielu, that it cf:'l'tain tllat tllere i"! irregularity and variability I eventually be found to lie at a somewhat higher: From this ridge the ro('k floor slopes in either 
is allowable to draw prO\'lsional lines of e01'l'ela- i both in the thiekness alld ill the geograpllic distri- stage in the as yet paleohotanicttlly unknown direction, sharply toward the river on the eaRt, and 
tion as indicated. i blltioll of the coal beds, aud hence the system will Conemaugh series. :Kothillg more definite in the I' gently toward Catlin and the \Vahash Haihoa(l 

Divisions 2, H, 4, and 0 are grouped in this part' hil in its practical application. way of paleontologieal ('orrelation of the flora I on t.he west. On the western edge of the (llHul. 
of the field. They are represented in the se('· The writer is not familial' enough with the iR feasible until standard paleontological sectiolls " rangle, near the junction of Salt and IUiddle forks, 
tion at Danville .Junetion hy tll~ inten-al between (m. tirp coal. hJl.sin to .f<uggest a plan of. geolo. gic of the .Conemaugh and :\'fonongahela s.el'i~s for. I' the surfw'e .of the rock is I~pvroximately at the 
the sandstone and the ('oal hed 260 feet below the representatlOll that WI]} meet a]} the reqUlJ'ement.s, compansoll shall have been made. As tendlllg to i same elevahOlI as along the GeorgehnvlI and Dall
surfaee. This bed of coal is equiyalent to the low- Imt frOl11 the data Rt preHellt available it seems oppose so high il reference aR the Pittsburg coal, . yille pike. BehH~en these two slightly elevated 
est coal in the detailed seetions, figs. 3, 4, and 6. inadvisnhle to attempt the s11bdi\'ision of tlJe coal- it may, ho-..veve1', he noted that the somewhat scant ridges there is u low, fiat valley, whicll was prob-

Division Ii extends from this coal horizon to bearing series into formations. The general plan material in hand from near tlmt llori:zon seems to ably once occupied hy a 1lTtlall tributary hraneh of 
that of the Grape Creek eoa], or coal No.6, as it of the United States Geological SUl'\Tey is to divide present a more advanced deyelopment than that the ancient Vermilion H.i,·er. 
is generally known in this vicinity. The eharac· strata into lithologie units, to whidl geographie of our flora, while appareJltl!~ lacking very many The nan'()wness and the rocky charader of HIe 
tel' of the rocks and the coals in this division has nallles are assigned. in this field the coal-hearing of the ('ommon A1legheny types, such as NeuJ'op- valley of VermiliOll River dearly intlielLte that tIle 
been disellssed at some length, hence it is not rocks ha\'e the appearance of heing a litllOlogie , teri8 'rarinel'vis, Sigillaria camptotwnia, and the present COllTse of the stream is of recent 
neeessary further to desel'ihe this division. untt, hence they will be considered a.s helonging I large 'l'rigonocarya. date and that it d6es not necessarilv COl'- ~l~hv"aV:r_ 

Division 'i indudes all of the roekK lying to one formation, but the limited knowledge of, In the Interior or tranf:l-)lissis~ippi basin little l'espoml with any drainage line "\~'hieh mllion. 
bet"\';,eell the (i-rape Creek alld the Dam-i1le coal that format.ion will not pe-l'mit the AtRsigmnent is known of the -floras abon the Cherokee division existed in pl'e-PleiRtocene time. It is llot known 
beds. This also has heen fully dest'rihetl on a of It dennite naBle at the present tillle. The of the Desl\loines ~erie!'l. However, from :mdl data positively that any drilled wells h:we yet reached 
previous page, ' coal-helll'ing roek1l, therefore, will he eOllsidered us have been ohtained it appears probahle tllat the the bottom Ot the valley in which :flowed the old 

Division 8 includeR 11l0..,t of the rocks ahove simply as Coal Mea~ure~ until a wider knowledge t'losestaffinitiesofthe-florallndereon~ideration will Vermilion River, hut its pO>lition is indicated hy 
tlle Da1l\Tille coal hed in this region. of the limits :Ifld charadeI' of the formatioll is be foulld in the lower portion of the Missourian, or I tl.le great (~ept.h ~f drift ~ound i~l the well at Dan-

These diYi~ionR made in the Indiana nelil attained. vossibly in the nppermost Des Moines. ! VIlle .JunctIOll. fhe altltJltle of the roek floor at 
depend upon the ident.ification of eel'taill coal Fossil p(mds.*-The small eolleetion of fos~il The cOHlvosition of the Grape Creek flora indi- : this point is 4af.i feet above the level of the sea. 
beds or coal horizon1l. Un<h~r the most fuyorable plants enuHlemted below "'was obtained from the cates a Rtage in the lower Stephanian of the Old! The well fecently drilled at the Soldiers' Home 
eonditions this is a difficult problem, DlfflcLiltieso! roof of the Grape Creek eoal at the Pawnee slmft 'Vorld. The latter di\Tision of the }:uropean Coal I reached s~lid rock at an altitude of .t80 feet, and 
hut in the coal field of 'which the Dan. comlatlon. an<1 at Kellvville mine No.2. The matrix is a .Measures appears) in the present stage of 0111" a well t1l'llh.,d a number of yt'lU'S ago neal' the 
dlle quadrangle is a part the eonditions are far gray argj\lH~eOllS shale, often breaking in con- knowledge ot the fO."!flil floras, to correspond to, depot at Chape Creek' reached the 1'ock floor at 
from the hest for the identification of coals. In choi(lal fractnrf'. The very disti]](~t and heautifnl the Monongahela and Conemaugh series, together, II ahout 470 feet aho\'e sea leveL 'fhe~e wells.Rho:" 
the first place there i~ no parallelism hf'tween the curbonized plant reIllain~ ttre often somewhat peI'hapR, with the Freeport group of the Alle· i a, mudl lower 1'oek. surface than that wh.lCh 1" 
eoal-hearing strata and those upon whidl they oblique to the hedding, thns indicating a relatively gheny Reries of the eastern United States, and to found S011th of the lWeI', alld they are al1lo ~llghtly 
rest. The sediments forming the Coal Measure.., rapid of silting. Many of the fraglUents the l\.fisilollrian, with perhaps the llpper port.ion i below the level of the rock -floor n01'theast of Dan-
were laid down upon a more or less uneven floor, bea,r of ilriftage. of the Des Moines, of the Interior hasin. I ville. Three wells in Newell TOWllShiV rea~he(l 
and on that irregular s1ll'f:we coal swamps The species present in the collection matle by the rock at an altitude of ahout 530 feet, one at 
developed wherever conditions pel:mitted, but J\h·. Campbell are as follo'ws: Plm-PLEm'l'OCEXR CONflfT!OXR. 628 feet, one at 520 feet, one at 515 feet, alld one 

preslLmably the Rwamps were relatiydy small and PHCll(lopecopteriH, indeterminahle frag-Jllent. There ,vas probahly sufficient breaking OOWlI i at 480 feet. From tllese figures it \-vill he seen 
of loeal Oeellrl'enee. Under such COIl(litiollfl of Pecoptel'isdentataBrong-Il. and t:'T'osion of the surf:we of the .carboniferous!1 that tlwt'e is a rather dee.,p yalley in the \'icinit). 
local development of the lower coal deposit!'l and i:~~::~~::~:~ ~~':;:~~~]J~:l:i!) ovatifolia n. 81'. rocks before the GI:wial period to gi\-e of Danville .TUllction, and presumahly this valley 
of the lack of harmony between the coal.beal'ing Alt'thoptel'is Gib80ni J,.. I' this region an appearance ~il11ilar to :r!:~ia~~alhe: extends southea8tward along the ('OU1'se of Ston.y 
series and that upon which ther reRt, the identifi- Callipterldiulll Hrandiui (Brongn.) Lx. that of t]le neighhoring unglaeiated condItIons. i Creek and V crmilioTl RiYer to the mouth of Grapf' 

cation of the \'arious coal heds whicll oeellt' nor- ~~~:~::~!:~~: ~~:~~:;-~if!:~nbY. ! portions of the Coal }feasllr:'l in Indiana.) the i Creek. The ~harp, rocky gorge .which t1~e J'iYel' 
mally low in the series heeomes most trouhlesome, ~("Ul'()pteris plkata [Lx.]. kindR of roeks, the general altitude, and the rela-I enters on leavmg the great alluvlIll 1l1llplut.heutcl' 
if indeed it is not impossihle. LiIJoptE'ris obliqua (Bunby.) Pot. I tion of the drainage lines heing yery similar in the at this point Rhows t,hat the com'se of the oltl 

If the coal beds were usually:wcoIllpaIlied by ~~;~~~::~:~:;i~~~::Ji(~.!~~·(;r>EY t·wo diRtrids. The unglaciated district referred to stream must have been di:fEer'ent from that v,-bieh 
roof shale~ hearing fos1lil plants, as they are in Megll.l'h~cton Grand 'Ellryi Lx ' presents low, irregular hills and ridges that rise the river oceupies at present. The drill hole at 
Rome localities, it might be possihle to correlate ~~:~(;~:~:11~~~~~O:~~:;~!~rllli8 (Schloth.) Hrollb"ll, usually 100 to 1;)0 feet abm-e the honlering val- Grape Creek Rtation is loea.ted on the extrellle 
widely separated outcrovs of eoal, or at least to Aililularifl sphenophylloidc8 (Zenk.) (Jut. leys. The hluffs present very gradual slopes and \Hlstern edge of t.he yalley, and eon1:iequent]y it is 

determine to whRt general vart of the series eel'· ~!:~:~~~~;,:~~:::: ~~l~;~~~~~::'~~:~~\ Ung. the valley bottoms are hroad. 8trealll~ whieh douhtful whetbel'it represents the full depth of 
tain beds belong. The series, hO"wever, is gener- Macrostachya fertili8 (Lx.) D. VI". drain only a few square miles flow in valleys with the old channel in this vicinity. UnfortLlllat.ely 
ally barren of fossil plantg and eonsequently the Lepidodendron Tijoui I,x. (~) bottoms one-fourth mile or more ill width, while there ha.s been no drilling in the cellter of this 
latter can not be depended upon for correlation t:~!~~~~;'ii~: ~~:::~~:I~:·D. W. i the large streams oceupy valleys l:leverru miles wide -flat, and one can only surmise tlw depth to 
purposes. The roof shales of the Grapt:' Creek Lepidocystisv('RicularisLx. "\-\Tide. The Ohio on the border of southwestern whieh,the 1'I1eky strata 1mve been eroned. The 
toal bed are an exception to the geneml I'Ule, for Sigillaria. camptot1llnia Wood. Indiana bas a yalley 6 to 8 miles wide, with a old yalley turned at thi1l point and pl'esumabl) 
they contain an abundant and distinctive flora_ Tl'igonoearpUill grande I,x ___ I rock floor ahout 75 feet below the present stream pursued all easterly direction beyond the margin 
1\Ir. David White 1ms examined small collections * By David White. and bluffs that rise scarcely 100 feet Ilbove the of this quadrangle. 

Danville. 
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Thel'e~is no ev-j(lenee of reversal or a.ny snch The Danville quadrangle doE's not shO'iv so i since the gravel and cobble are derived frOUl the 
decided change in the drainage of this regi:m. It clearly the succession of drift deposits as do the I same source as HIe till and differ from it chiefly i,n 
is simply:t ('ase of readjustment to ne-"iY A readjusted neighboring parts of Illinois. On tlle BuriedsQil lacking the fine-l' ingredients. The sand and f<.ih 
conditions along practieally the same drainage. north, ea8t, and weRt of this quadrangle tare here. : beds, like the clayey matrix of the till, contai~l 
lines that the streams occupied hefore tIle adnmt there are nUlllerous instanees of the occurrence of I cOllt;iderable puherizecllinwf'.tone, as ,yell at'! irag
or the ice. During tIle time of nJaxi~l1ll11 gllwia- buried soils and fossiliit:'f'OUS silt, probably loei:ls, I ments of shale and of crystalline rocks. 
tion the streams were probably entirely arrestea the "\Visconi,iin and Illinoian drift sheets, The till sho·ws marked variation in tIle ('0101' of 
hy the ice, but upon its retreat they formed along no exp0i,iures of these floils or silts were dis- its dayey matrix, though tlJe predominating eoIor, 
lines of least resistance, "\vhich in this cal'le appear covered within its limits, and there are ven' few in hoth the Illinoian and the 'Visconsin Colors ofthe 
to han been nearly in their former courses, r1'he reported of the penetration of l;1ll'ied S1H~~t, is hlue-gray. The deposit show- till. 

ice front occupiecl a nearly east-"'Ivest position, soil in the wells. The fragmentary lJature of ing the most conspicuous variation from the pro
hence the southern part" of the \-alleys would exhihit seems to indicate tlmt the ice sheet vailing tint, and having a color whieh does not 
he open first, and here t.he streams generally at the ",Visconsiu stltge removed lllueh of the ~oi] soem to oe due to oxidation, iR a pink till, which 
formed. ",V hen the ice hnd retreated to about and silt. It also st'ems to have remO\·ed quite iR frequently found helow the blue-gray till 01' at 
the position of Danville tlle water from its me-It- extensively the oxidized surface portion of the the l'Iame horizon ·with it. The eolor is very simi
ing front found It channel along the present course Illinoian drift. sheet. This removal of the oxidized lar to that of a Coal Mewmrcs shale w11ieh oU:-terops 
of the Vermilion, more than halfway lip the part of the lower sheet makes it somewhat diffi- at UJany placeR along Salt Fork alld the lower 
roeky side of its old valley. Toward the south cult to determine the border lines l)ehveen the {'ourses of -:\,fiddle and Korth fOl'ks, and there is 
the high rock floor interposed It harrier to the ",Vi"conRin and the Illinoiall drift, either in the little douht that the till o\vel'l this coloI' to tlle 
pathway of the Rtream, hut it pursued its ('ourst' exposures along the stl'ealllS 01' in the wells, for 1-Ire1:'le1l('e of the shale in its nmtrix. Thel'e are 
parallel to that highland and just at itR foot.. the two drifts pretient similar 1'0ek ('onstitncntR st'veral exposures along Hungry llonow, Ilorth
Doubtless the stream!'; were at firt'lt. located UpOIl and similar va.riationl:! in color. But the Illilloi:m \,-est of Th.mille, wlwrc t.he pink shale and the 
glacial drift only: a~ time [u}YaTwed they eroded driit is to a lllarked degree indurated by cementa- pink till lllUY he seen ill dose assoeia.tion. The 
their channels and en(,0l1llt~l'ed the solid rock, hut tion with lime, whilc the \Vis('()n~ill is usually lllo~t extellf:live exposure of this pink till noteJ i" 
their patlnvl1Y was selecte(l and they pel'RiRteu in soft aIHI loose. The differ~nee ill indul'ation Oll It west trilmtary of North Fork, in Ret'. 7, T. 
it despite the solid rock through whieh they had seem1:i to be, for this area, the best t'riterion for II ~o N., R. 11 ",·V. ~"'OI' nearly one.eighth of a mile 
to eut, fn-en tho\lgh only a f:lhort distanee to the separating the drift. Rllet'ts, and yet this will in it forms the base of the bluff to a height of 10 or 
northeast there was a channel already cut through places fail 01' yield unsatisfactory results. 1 i) feet above the bed or the ravine. Above it 
the solid rock to It gI'f'ater oe1-lth than the one In this as in other distrids where both drifts there are ahout 30 feet of hlue-gray till, separated 
which they now occupy. The pre-Pleistocene are present, the Illinoian, heing the older sheet, is frotlJ the pink till by a definite horizonta.l band of 
river "flowed east and probably joined the \\,Iabash, largel.Y found as a filling in the pre-Glacial valleys, eohbles a.no bO\vlders. AR this pink till is COtlJ· 
and the modern st.ream has follo\yed in nearly thc and it has but u meager re1-lT'esentation on the old monly found either at the haRe of the drift or at 
same course. uplands; whil~ the \Viseonsin drift, being depos ('onsi(lerable depth, it proha.hly l)elong~ to the 

~ol'th and west of Danyille t.he old topography ited on It 8nrface tlHtt had been rendered smooth, earlier OJ' Illinoian drift.. But since the Illinoian 
is not. RO easy to study, for the t~reeks lJaye HOt. makes a IllOl'e unifonn sheet over nplarHls and also inc-ludcs a large amount of blue-gray till, and 
yet cut down to solid ]'oek except in Anold valley yalleys. Being of considera.hle depth'throughout) as the pink till is fOllnd to pass horizontally into 
the immediate vicinity of Danville, and ~:~~~Ie:~~ry it has the a.ppearance- of contributing the main I hlue-gray till in many of thc exposures, this color 
oul)' a fE'w wf'lb haye l'e-at'lwtl the orig- mllion_ part of the drift, for the old \'alleys lie- lal'gply di~tinetion ~hould not be depended upon to sepa
i1ll11 l'oek floor. Therp Keplll~ to he a gtm~!'al helow present, stream level; yet it pl'obabJy is but rate thE" Illinoian from the "\Viseon~in drift. 
de-pl't'sRion in t.his roeky floor along a lilH~ 1'1I1lTiing little more hulky t.han the l11inoilLll. Oe('a~ionally a nearly hlack day is fouud at. or 
dil'edly nortlnve,,,t from Dallyille, for in :It'c, I H, If we may j1Hlge f!'Om the neighborillg di~tl'iet.s, near th~ hlLse of tll~ drift, ·whidl, like the pink 
'1'. 20 N., R. 12 ",V., Rolid l'oek was struck at. an \"here the ~>,()ilR liTe well preserved between tIle til1, seenH, to be del'iyed froll] CoallHeas-
nltitlldp of 470 feet, while in sec. 32, T. 21 N., "\ViRconsin and Illinoian drift, the thiek- meA shalt'. An exeellent exposllre of A black clay. 
R 12 'V., a well reaehe(l the rock at all altitude neHR of the ",Visconsin is generally ::15 to I~~d~ift·· of such a clay i" fOllnd at a road grading on the 
of ;";2:') feet. It seems probahlt>, t.herefore, that t.he GO f~et on the plainR and gO to 120 feet sheets. southel'll bluff of Hungry Hollow, ahollt a mile 
weHtern fork of the old river ent.t't'ed thi>! territory on the lUoraineH; while t.he TllilloilLll. sheet !'auges abm-e its IllOUt.h; and a disintegrated hlaek shale 
Ileal' where the 1-I1'e:".eut Middle Fork enters, f1O\ye~l from alllloHt Tlnthillg on parts of the old uplands heal'illg a. Htrikillg l'eHelllblanee to this elny Hlay he 
soutllf'ast, and north of D:'l.nyille joined nnother t.o nearly 300 reet in the deepest of the old valleys. seen, III I:!it.u, in the same bluff only a few 1'0dH 
fork whieh occnpiell a slight (lepression HlonA' In the immediate vicinity of the Danville quad- llistaut. The black clav cmbcllded in the drift 
approxilllately the present line of North Fork. - rangle the thiekest drift. yet fOllnd is only ahout has several feet of bl'o\~rll till and sandy gnwel 

This ratlier t'xtensi\"e drainage i'I),stem in the 2·50 feet, and this probably is more largely Illinoian beneath it, I:!eparating it. from the underlying rock. 
not·t.hem part of the qlladrilllgle i~ reHponsible tor 'I than ",YiReon!:-lin. An illu!:-Itration of this iR found There al'e lumps 01' lllaSHPS of it ,~eveJ'al feet long 
the lowness of the rocky fiool' ill thll.t region, and in a boring \n~st of Eugene, Indiana, just outHide and a fpw luches t.hick elllhedded at different 
hence is indirt'etly refl.pom~ible for the (leep filling the limits of the quadritllg]e, whieh failerl to l't'ach levels up to a height of 15 feet 01' more a.hove the 
of drift that ocellr~ there awl for the ahseuee of rock at a depth of 241 feet and is largely through roek. In this conneetion it lllay be "f'rnarked t.hat 
the coal beds which are so important in the terri- a hard or partially eemented blue howld('r clay or there is an t:'xposllrc OIl the northeastt'l'll bluff of 
tory south of the river. In t.he extreme north- till, thought to ht' Illinoian. Another boring of Vermilion River, a shot't distance southeast of the 
eastern part of the quadrangle the height of the about the same Jeptl1 east of Bismar('k, Illinois, Routheast corner of the quadrangle, showing a ma8S 
roek -floor iH not known, sinee an of the deep wells amI just north of the I imits of the quanrangle, of Coal Measures sandstone several feet thick and 
in that section hiwe fail~d to reaeh solid roek. It passed through a hluish-hla.ek muck at about 60 several Rquare rods in extent embedded in the till. 
Hhows, however, along Waba.Rh River in the yicin- feet, \vhieh probahly marks J1 soil horizon at the Wllen first observed it. was mistaken for rock in 
ity of Covington at an altitude of ab01lt 500 feet. top of the Illinoian drift. This muck is also found situ, hut upon closer examination it \vas found to 
henee it seems probable that it is about t.he same at ahout 90 feet beneath the moraine in the north- he underlain hy the hlue-gray till of the drift. 
in the vieinitv of State J .. ine. e~1stern part. of the quadrangle. These instaJlCeR serve to Rhow how lnl'gelythe eolor 

The sudde;1 tel'mination t.()"waI'd the east of the Throughout the quadrangle the Illinoian drift aud the ('.onstitution of the drift Tllay be affected 
productive eoal, as shown on the eeonomic map, is is composed largely of stOll}' day or till, there by the ineorporation of loeal rock material into it, 
(lue to the erosion of the l'oeks llnd t.he Coal beds being probn,hly less than 10 per cent of (;ompositlon '[ TUI'ning now to deposit.s "\vhich are associated 
eoal heds to a plane helow the level of worn away. aRsorted material (s!lt, sandy ?rav~l, and ~:~:lan with the till, it.iR fO,und ~hat they include heds of 
the latter. The outlines are only approximately cohhle). In the t.lll there ]S a hberal . assorted rnatel'Hl.l of varIOUS degrees of Bedswlthin 
corred, amI hence do not represent the actual admixture of small stone" with the clay, hut: coarseneRs, from cobble down to fine the till. 
rugosities of the pre-Pleistoeene topography. In howlders are not numerous. Theil' scarcity may silt or day, lind tha.t. they OCeLlI' at an depths in 
Danville the eoal beds arc similn.rly cut away by be understood rrom the fad that, out of the hUll- the till. If these beds of w'l~oeiate(l material were 
early erosion, so that the beds which are promi- dreds of deep wells that haye been dri\'en or bored at the ~Ulface their extent might be accurately 
nent along the ri\"er hluff on t.he southwestern into the till, only a very few have struck bov.tlders deterlnine(l, but Hiuee they are huried beneath 
side of the city are IlOt present in the northeast.ern so large that theyeould not be pushed aside by heavy deposits of till their extent haR not been 
part. In this locality the change is veryahrnpt the drill or auger. The exposures along streams determined, even approximately. It iR known only 
and striking alld its exiRtence 1ms been verified ali'lo show only an occasional bO\vlder. that the wells and the hanks or bluffll of streamR 
again and again hy the many wells that haye been An inspection of the till reveals the- £net that show hut a small amount of a.ssorted material 
sunk below the le\'el of the coal bedR without the bo\vlders are very largely crystalline rocks of compare(i with the amount of till. The general 
encountering solid roc k. Canadian derivation, though limestones S f presence of large supplies of water in the sand and 

from the Silurian formations of north· t::til~~o gravel struck by wells in the midst of the drift 
]'LEIS'L'OUENE F1UT\; I{J':S. 

illinoian dl'ift.-The Kanslill and pre-Kli.flSan 
drift sheet::! have not as yet heen identified with 
ef'rtaintyamong the deposits of the IlJinoi" glacial 
lobe. The oldest drift. known to oceur here is tlle 
Illinoian, and this extends beyond the Danville 
quadrangle about 1 fiO Illiles, to the limits of gla
ciation in Illinois and Indiana. A" already noted, 
it iR Oyet-Iaill within this qLladrangle oy ",Viseonsin 
drift, which conceals it except in the valleys of 
the principal streJ1mA. 

ern Illinois and Wisconsin are also found. T11e seems to indicate that these depoRits may haye 
smaller stones em hra.ee large numbers of fraf.:,'l'Jnents frequent connection with one another beneath the 
of limestone as well u.s of ervstal1ine rockS". The surfacc and that they are also connected ·with 
clayey matrix seems to he derived ]argel~'f from porous surface deposits \vhich take in the water. 
the Rhales of the Coal l\leasmes, though it contains In some pal'tR of the glaeiated area there are 
also pulverized limestone and many small frag- extensive sheets or water-hearing sand and gravel 
ments of crystalline rocks. The gravel and at definite horizons, but ",'ithin the Danville quad. 
cobble deposits which are interheddwl with the !'angle no definite horizons of water-hearing beds 
till contain about the same proportion of lime- }unre heen diseovered. The mORt cOIlspicuous one 
stone and erysta.lline rocks as is fOUlHl in the noted is in the vieinity of Catlin, and this occupies 
stones of smaller size in the till, as is to be expeeh:d, an area of only about a square mile. 

As a rule the aSl'lorted material ineluded in the 
Illinoia.n drift within this quadrangle is sand or 
fine gmYel, tIl ere being a. much I'lmaller Bedsohand 
amount of coarse gl'a\'el and eobble than or gravel_ 
occurs in the northern portions of Illinois amI 
Indiana and in WiscoYlsin and IHichigall. Tn many 
places the Rand, though water bearing, is too fine 
to be reli.dily seref'ned by the pump strainer and 
lllay perhaps he more properly denominated silt. 
The majority of wells, however, strike into either 
coarse sand or fine gra \'el to obtain water. These 
water-hearing be(h of sand and grftyel eontain a 
sufficient amount. of limestone t.o render the water 
hard_ 

The l)eds of silt assoeiaten ·with the till are 
even les1:i perfectly knm·\'n than the beds of coarser 
aSRol'ted material. for they are in IlJany 
eases liS dryas tl;e till and a.re not dii-l- Slit beds. 
crilllinated from it, '\\-'11ereas the sand and gl'avel are 
generally water hearing ana are recognized in well 
drilling_ V{oll dri11l:"r,:; oft.en l'~port" beds of day 
without grit," whieh ill all 1-I1'ohabilityare depoRits 
of silt. The outcrops of silt deposit.." along val
leys are few and of small extent, but the yalleys 
are largely in tlle upper part of the drift, and well 
sectioIlR suggest that silt deposits may be more 
extensive in the lower tlltlIl in tllC upper part. 

8angarnon 8oit.-The studies in the Danville 
quadrangle have failed to bring to light any 
exposures of the Sa.ngamon soil in the hluffs of 
streams. The oyerlying loess ruso has llOt heen 
found. .Furthermore, t.here are only a few wen 
re(~01'ds that suggest the presence of thjs soil, and 
these are not wholly reliable. ","ere it a question, 
therefore) whether tlie loess and the soil whieh it 
em'ers extended to the DamrilJe quadrangle these 
results might reasona.bly' be taken as negative 
evidence that the quadrangle lies outside their 
limits. But sjnee the limits of the loess and t.he 
nnderlying SangamoH soil aJ'(' known to he far to 
tIle wmt.h, there is 110 qlleRtioll that tlw soil and 
loess onee covered the elltil'e quadrangle, and that 
they ar~ Mtill present in plaees which. escapen the 
abrading aetion of the \Vis('onsin iee sheet,. This 
is ahnndantly ~ho,,~n hy records of well~ and by 
O(,(,Jtsional strealll expo~ures in di~tl'ict~ hordering _ 
the J)am-ille quadrangle, and it is not improl)ablc 
that the Roil and loess Illay occur yery exten
sively within its limits without having eOllle to 
not.ice. The scarcity of exposUl'es and the few 
:W{~i11'ate well reeorus availahle If'aYe llf'arhc all 
the quadrangle in quei-ltion on this point. It should 
be horne in mind that evell where streams cut 
down to a leyelRufikiently low to expose the Roil 
and loess their hluffs are so obscured hy vf'geta
t.ion and by tnlus that scarcely one-h1lndredth 
part of their faee is dearly exposed to view, and 
these exposures constit.ute probably le1:ls than 
one-ten-thousandth of t11e smTace of the q1lad
rangle. 

An examination of the numet'OllS exposures of 
the Sangamon soil '\o .... hieh are found outside the 
limits of the Wisconsin drift t.o the A weathered 
south of Hlis quad1'l1ngle brings to light d~iii~~ween 
evidence of the lapAc of a long interval loess. 
hetween the deposition of the IllinoiaIl drift and 
the Iowan loess. This is shown not only by the 
accumulation of hunlU~, hut also hy the more 
fOl'eihle evidenee presented by surface leaehing. 
The till has heen leached to a depth of seyeral 
feet, losing not only its fine ealcareous rock -flonr, 
but also its limestone pebbles, so that a pehble. of 
tbis class is rarely found withill :3 or 4 feet of the 
surface. Beneath this depth limestone pebhles 
hecome gradually more numerOU8, and helow 6 to 
8 feet tlle ealcareousnesR of t.he elayey matrix is 
llotieeable. As this surface portion is similar in 
other respects to the lower part of the till, it can 
Acarcely be questioned that it once eontained a 
similar proportion of limestone pebble~ and calcf\,
I'eOilS roek flour, 

Iowan 8ilt 01' loe88.-The loess or silt whieh 
covers the Sangamon soil outside the limits of the 
"Visconsin drift is traeeable throughout the dis
triet bordering the Mississippi River. It is direetly 
connected with the Iowan till of northwestern 
Illinois as well as that of eastern Iowa, and appears 
t.o be a dependency of the Iowan drift sheet. It 
varies greatly in thickTlesR, if wide 
areas are considered, but is systematic 1~:~:~~s.i' of 

in that it shows a tendeney to heeome silt. 
thick along the great rivers and thin on the 



diddes. On the horders or the IllinoiR aUfl lHis· that gives the Danyille (pladrangle itR topographic 
slRsippi rivers there are helts having a tllickness expression as well as its agricultural conditiotls. 
of no to 50 feet, and on the Missomi River a much By referring to the topograpllic Tllap it 
greater thieknesR is reached. Rut on tIlE' borders will be seen that the port.ion south of ~f~!':t~r:f~~~ 
of the Wahash Valley it averages but 10 or Hi the latitude of Danville is largely a drift. 

feet. On the dividell between the streams it often plain, thero l)cing only a few Arnall ridgoR and 
hecomes reduced to less than 5 feet. It 1811mb. knolls dotting ih; surface. The topof,rraphy of the 
ahle that the lhnYille quadrangle, being near the lJortion north- or Danville, on tlw other hand, iR in 
Wabash, had nearly the ayerage thickneRs found large part undulating. In this region are the 
along that yalley, or about 10 feet. The depof'.it prominellt whieh form the onter or south-
waR therefore much less in amount thall the I11i- ern portion Bloomington morainic Rystem. 
noian drift, and so thin that the adyltncing ice Two distinct J'idges appear ill the northeal'ltern 
sheet might easily haye incorporated nearly all of I part of the quadrangle, "vhieh aTe separated hy 
it in itf'. own drift. I the tllUTOW Rag or plaiTl througll which Stony 

l\f{:'clmnieal analyses of specimenR of this silt i Creek flmvt:l. On tll{~ -west Ride of North Vennilion 
from the portion of Illinois imrnediatdy outside Rivcr the5e 1lTlite in a single broad ridge. The 
the border of the liVillWJlRin drift sheet Charader of I margin of tho i('e appears to have held its position 
have been made umler the direction of the silt, in this western part. of the quadrangle, "vhile it 
Prof. Milton 'Vhitney, of tlle Department or Agri- withdl'i~w in the eastern part from tlH> south to 
culture_ He finds that the b'Tains seldom exceed the north ridge. 
a diameter of one·tenth of a millimeter, or the The strong morainic belt and its hordering 
grade called fine sand, and most of the grainR fall nearly featmeless plains here displayed are illus
below one·t'iventieth of a millimeter_ 'Vhere trative of classes of drift topography A t pieRI 

grains exceed one-tellth of a millimeter they are that ure widely prevalent from Illinois drift surfRce, 

usually concretions of iron oxide. More than haH easbyard through Indiana and Ohio. The plains 
of the"deposit is made up of grains falling lletween between the moraines ure Llsllall\, dott.ed with as 
one-twentieth and one-hundredth of a millimeter. few drift knolls as ocelll' on thVe plains in this 
The following table sets forth the results of three quadrangle, while the moraines often have as great 
of these analyse:,;. relief and as pronounced topographic expresl'lion 

Meehanical analyses oj the Iowan silt in ea~te/'n Illinois. as here exhibited, The most conspicuous excep
tion is found in the Champaign morainic system, 
and the weakest portion of one of its members 
chances to fall within the Danville quadrangle, 
The inner a1ld w-eakest member or ridge of this 
Champaign system is traceable from Champaign 
eastward into Vermilion County nearly to the 
western horder of the Danville quadrangle, pass
ing south of the villages of Sidney, Homer, and 
Fairmount and constituting the wa.ter parting 
between Salt Fork of Vermilion and the north 
trihutaries of Litt.le Vermilion River. NearI?air-
1l1otmt it 111'eak8. up into a range of knolls, one of 
the most prominent. heing ,. Blue Mound" in Ree. 
11, T. 1S N., R 1:~ VV. These knoll~ beeome so 
I"eat.tl:'ring alld HO low upon pal'lRing eastwfl.ra into 
the Danville qUltdmllgle that i.t wonld be mislead
ing to eall them it moraine. Yet they ser\'e to 
('OJllle('.t tlJe deflnit.e ridge that leads up nearly to 
the western Lordel' of the quadl'fl.ngle widl lUl 

equally definite Ollt" that l'letR in just south of the 
quadrangle, in see_ 27: '1', 1 R K., R. ] 1 'V" and 
they (\ollstitlltc a faint representation of the posi
tion of t,he ice mlll'§.,rin at a certain stagt'_ AR only 
a small numher of these knolls exceed 10 feet in 
height, they are imperfectly l'f'presented on the 
topogmphic sheet. Enough of them al'e shown, 
however, to inoica.te that the helt runl'l eaRt'ivard 
from the 'ivestern 110l'der of the quadrangle to the 
vieiuityof Kellyville and thence southeaRtward to 
the well·defined ridge that RetR in just outl'lide the 
quadrangle, in sec, 27, T. 18 N" R. 11 \V_ They 
at'e scattt'red over a strip :2 or a miles "vide. The 
most prominent knoll is "Sandusky Hill," imme
diately south of Cat.lin; it iR 35 or .-iO feet in 
height. _Aside from this there at'e few that rise 
2U feet above the plain_ 

C()n"~nti"nal name, etc 

Chemi('alunalyses of the 10eRs 113\'e lJ(:'f'n made 
by Prof. 'V, A, Noyes from two Ralllple~ colJceted 
near Terre Haute, Imlifl,na, ollly a few lllileH south 
of the limit~ of the \Vil,\consin drift, and t.hese 
proLably illn~trate well its constitutioH neal' the 
'VubaAh Rivet'. The rf'Rults of these analvses are 
given belO\O\"_ The first sample is from a j)()int 10 
iJlehes atHl the second from a point 22 inches 
below the surface_ The analysei'l were madE-' for 
the lndiana Geological Survey ancl flrRt Ilpptmred 
in its Twenty.first Annual Report. 

Ann/yses of Iowan sl1tj't'orn "wur Ter·re Halite, Indiana. 

1 

-I 

Peoria1/- soil.-The Peoriall ~!Oil as ilisplnyecl 
in the type locality Heal' Peoria, Illinois, l'leems 
to mark a less prolonged interval than the San
gamon_ The humus stain is meager and the 
leaching of the surface part of the loess is far leRs 
than that of the lea(~hing of the Illinoian drift in 
the Sangamon inter-glacial stage. Whether the 
black earth or clay found in a few'iyells in the 
Danville quadrangle belongs to the Peorian or 
to the Sangamon can Rcarcely be decided. It is 
fonnd, hmvever, that in the neighboring distl'ictR 
where the records are more complete and the 
number of instances much greater, the hest-defined 
buried soil is at the Sangamon horizon, the soil 
lwing directly underlain by till. This fact renders 
it prohable that in the Danville quaorangle the 
Sangamon rather than the Peoriau soil has been 
noted in well records, 

Wisoonsin @'ijl-It is the Wisconsin drlit 
Danville. 

There are a few knolls ,vi thin t.he Danyille 
quadrangle that. are not incluiled in either the 
Champaign 01' the Bloomingt.on morainic system. 
Three snell knoll:'! are t.o be Reen near Hillery, 
about 4- miles weRt of Damcil1e; allotheT is found 
a.bout one-half mile southeaRt. of Rileyttburg', 
Indiana, and Reveral occur hetween Yerrnilioll 
River amI the State line, 3 to 5 miles Routh of 
Rileyslmrg. These knolls way be classed as 
kames, since they include It large 
amOllJlt of sand and grave1 with the Kame~. 
tilL Til t.his connection it rna,' bc remarked that 
some of the knollR neal' Catlin: which are included 
in the Champaign morainic ~ysteT1l, contain a large 
amount of gra.yel and sand and may be propel'ly 
dassed as kames. 'fhis is the case with the most 
prominent one, ~~ Sand usky Ilill." The kames 
here, as elsewhere, may be found either on 
moraines or on till plains. 

UpOll examining the Bloomington morainic belt 
more in detail it 'ivill be found that it presents an 
irregular, somewhat wavy surface, with Featuresof 

oscillations of ] 0 t.o 20 feet or more in I~~~oom
nearly e\'ery 40 acres of the surface. moraine, 

The iorest-c~\'ered portion presents sharper knolls 
than the prairie portion, a feature that is prob-

5 

ably due to forest protection from frost and fire I action, and the advent of the:Iowan glaciation, 
a.s well as from the action of small streams. There I when the soil and leached surface which l)ad 
may, however, hflxe been an original difference in I formed on the Illinoian drift hecame covered with 
the sharpness of the knolls. There is a· marked I the Iowan silt or 10esR, 
relief on t.he southern 01' (luter border of the !.)~urface siZt.-On the plain immediately soutl) 
moraine. It will be not.ed that the plain immc· or t.he Bloomington morainic belt. t.he till iR capped 
(liately Routh stands a.bout 650 feet above tide, h)t a depm,it. of silt or nearly pebbleless A bed 01 fine 

while the moraine, wit.hin :t mile nort.h from the day having a dept.h of several feet, CIRy. 

horder of the plain, rises, as It rule, slightly ahO\-e wllich within a distance of 2 or R miles south of 
the 700-foot cont.our, and there attains about as the hortler of the llloraine decreaseR to hut. a foot 
high an altitude as at points fa.rt.her back from or t.wo, and ill the southern part. of the quadrangle 
the plain, There is a similar relief in the ridges is scarcely sufficient to eonceal the surfaee bowl
on eadl side of the sag through which Stony del'S. Tlle ridges of the Bloomington morainic 
Creek ha.s its eOUl'Re. But tlle relief is not so belt within this quadrangle and the plain north 
conspicuous at the northem border of the morainic of them carry scnnely any silt on their surfa.ces_ 
belt, there bei~g in pIaees a graduallllerging into This silt deposit ha~ heen referren. hy ProfesRol' 
the plain, and nowhere iR there so m:trked a. dif-I Bra.illey to the loess,;(' but it evidently iF! lllueh 
ference in altitude between the mOT'a.ine and the I younger than the main loeRs deposits, for the latter 
plain as on the southern border) the plain at the I are older than the 'Visconsin drift.. It i8 probably 
nOl'th being about 30 feet. higher tban t.he one on of complex origin. The thickest portion being 
the south_ situated on the outer border of the Bloomington 

The ·\viseonsin drift of thiR quadrangle, like morainie helt, it is natural to infer that it is an 
the Illinoian, is -eomposed largely of stony day out.\vash from the ice ,,,heet dnring the formation 
(till), both in the plain and in the morainic or of t.he moraine. The yalidit.y of thiH inferel\ce iR 
undulating portion. The mORt striking difference not, however, heyond question, The thin portion 
between it and the underlying Illinoian, aA already can searcely be aecounted for in this way, Rinee it 
indicated, is the degree or induration or cementa- lies higher than the heavy portion, and upon ground 
tion, the Wisconsin heing as a rule much softer t.hat seems likely to· have heen aLove the level of 
and easier to penetrate with auger or spade than glacial waters that were flowillg t.oward the main 
the Illinoian, The till of the moraines seems to avenue of diseharge, the 'VabaAh River. That 
be a tri-fle more stony than that of the plaills, a portion may, however, have been deposited as an 
difference that seems attributable to the removal ont\\'ash from the ice in its retreat across the 
of a larger proportion of t.he silt from the morainic soutllern part of the quad~angle before urainage 
drift. lines had been opened, and hence somewhat 

Surface howlders abound on both of the ridges earlier than the Bloomington morainic helt. A 
of the Bloomington morainie belt for 2 Rupplementary if not alternative ageney iA found 
or 3 miles east from North Vel'milion Bowlders. in the wind, and this may still be addi.ng to the 
River, but with tIlis exception the surrace or the thickness of the deposit, eRpeeially in very flat 
portion of this morainic belt within the quadraTl- places, where erosion is of little effect. 
gle is not very bowldery, Bowlders also abound lViscon8in1Yalle:r-Yl'avel.--Throughout much of 
in a small arpa, on the southwestern side of Ver- the region covered hy WiscoJlRin drift the valleys 
milion River just helow Danville, hnt are Il0t leading awa,V from the moraines carry depositA of 
numel'OUR on other parts of the plain or non- granl and Band whi01l were laid down by the dirt
moraillic pot'tion of the qlladrH.Tlg1e. The surface ladt'll stl'eams that issued from the ice_ The 
bowldcrs are alllloRt wholly ery~talline rocks of deb"l'ee of CORrseness of the material vHries greatly 
Canadian derivation, of wllich grallite far out- from place to place, and i<l t.hought to indicate 
numhers all other ('.lasses, Imt within the till there the strength of the stream curreTlt. The strength 
are oecw'lional large hlockfo! of ]imcstone, which of the current would e\'idently ,-ary ,vitll the 
were probahly derived from neighboring ledges I volume of the stream and the rate of fall or gra
in northeastern Illinois, only 50 to 75 milefo! <lis· i (lient. of its hed: On portions of the ice margin 
tant, The smaller stones of thiA drift Hheet, like '. ,yhere the vallp5~s had not been opened t,o l'ecelye 
tho~e or the Illinoiau, emlmwe large numhers of I the glacial drainage dit'eetly, the "lItt.er wouM 
rocks of comparatively near ilerivation, afo! well aR ! spread out over the plttin and carry sediment. to 
granites and other cryst.alline rocks of diRtaut! form an outwash apron until some \~alley waR 
derivation, I reacheil throngh \\o'hi011 it~ watt'l':,l could find a 

.Aside from the occasiOlml kameR or knollR of i diRcharge. 
gravel and :-land, the Wisconsin drift of this quad- In the Danville quadrangle the V crmilion Val-
rangle carries numerOUR small pockets Pockets of ley afforcled a line of eRCapfl to the 'Vahasb for 
or loeal accumulations of gravel a.nd ~~=~eii~ tributaries that headi"d at the iee Illarf.,.,.-jn, and 
sand in the midst of the tiB, which are the till. certain beds of gra\'el and sand along it appeal' 
filled "vith water and supply the shallow 01' dug to have been depoRited dirt'etly by these glndal 
wells. The amount of these del'of;its is, however, streams. By referring to the geologic map it may 
much lesA than that of the tilL In a ,veIl ilO feet be Reen that at the onter border or the A belt of 

in depth there i~ ordinarily bnt. It few iIlChes of Bloomington morainic helt the grayel gravel. 

sand and gravel, the excavat.ion being almost fills the intenal between Vermilion River and 
wholly till. The UHl\rement of glacia.l water in Stony Creek, making a belt nea.rl y 2 miles wide, 
connection with the deposition of this port.ion of which graduall)' narrows upon passing down the 
the 'ViAconsin sheet and. with the melting away valley. The di~chat'ge seems t.o h:n·c heen more 
of the ice sheet. seems to haye been remarkahly vigorous here than along the relllu.indel' of the iee 
feeble, This inferenee IR sllRtained by the natme margin lying within thc qlladrangle, Thet'e was 
of the out\'msh from the Bloomingt.on morainic so little gJ'a.vel discharged from Middle Fork that 
syst.em, as appears below, it ha", lleen largely removed by the later actiolJ of 

In this tlrift. sheet oxidatioll haR changed the the Rtrearn. }l08Ribly, as already indicated, the 
color of the :,lurface portion from hlue·gray, the silt whieh lies along the onter border of the 
comlllon tint; to ye~low 01' brown_ 'fl~e OxIdation of moraine between Middle and North forks, amI 
depth to wInch tIllS ehange extend.s ~s ::c"e?rift~ur- also east of Danville, is largt'ly t.he outwash from 
usually but 10 or 15 feet on the mOl'alllIe the ice. The flatness of tIle slll'face is such that 
ridges, and somewhat less on the prairieR_ The vigorous drainage could Rcarcel), be expected 
surface leaching has been suffieient t.o remove the except at points where valleys connect.ed d.irectly 
calcareolls rock floUt' to a depth seareely half as with the ice margin, 
great as the depth of oxidation, but. it }laS not It is evident. that gravel deposition cont.iJlueo 
removed the limestpne pehbles to any appreciable in North Fork and Middle Fork valleys down to 
ext.ent. In tl)is respect tIle surface here iR in the time when t.he morainic belt wbidl erosses 
contmst with the leached sUl'face portion of the their headwaters was forming, for the gravel 
Illinoian drift, where, as above indicated, pebbles remains in conspieuous terraces up to the points 
as well as rock flour have been leached away to a ,where these streams emerge from this later 
depth of Aeveral feet_ This ft'ature strongly gUP- I morainic belt. Instances may be seen near the 
ports the vie\'{ that the t.ime since the disa.ppear- north ;dge of the Dam'ille guadrangle. It seems 
ance of the Vlisconsin iee sheet fl'om this region not improbable that the streams flowing from 
is hriefer than the time that elapRed between the this later moraine contrihuted also to the gt'a.\"el 
withdrawal of the Illinoian ice sheet, 'i\rith attend- ________ _ __ _ ____ _ 
ant exposure of the Illinoian drift to atmospheric * Geology of Illinois, VoL IV, 1870, p. 242. 
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ileposits Iound south of the outer belt of the moraine. Possibly some of the material in the product of modern streams, f'mbsequent to t.l1e final I seaSOD, the prairie is more productive than the 
Bloomington system, though perhaps only [t minor gravel plain which beads at the moraine north of disappearance of the ice sheet. It is Jistribllted \vooded tract'l, Lut lor thoKe which must be earrieLl 
part. Damoil1e was brought in through this channel. along the -flood plains or low bottoms of the prin- ,I through the winter tbe latter is preferable. 

There if'! evidence that the depositjOlI began The courses of the smitH tributaries appear to have cirai streams and merges into the talus of the I Vegetation.--This quadrangle is situated on tIle 
while the ice stood at the outer belt. A hout 2 been governE:'d bT SOllle detail of slope or by sligllt valley slopes and of the headvi'ater vortiOJlR of the boruer between the foreRt·covered region of the 
miles above Danville, in Rec. 30, T. ~O Dateofthe nepressions in the drift surface, excE:'pt perhaps a tributaries. The alluvium is really an apron of eastern Unitcd Stat.es and the great prairie of the 
N.l R.1l ",V., there a~e gravelly depOSIts ~~;~;:ts. few very small streams whieh have w-orked back taluR ·which has been spread out hy the Stream I illterior. This bordcr is irregular hecause of Fltrips 
along the western SIde of North Fork across a lcyel plain from the yalleys into which stream on its flood plain. Haying this deposits. lof forest 'ivhieh extend along streams for long 
,vhich seem to extend from the plain surface of they discharge. derivation, it preseIlts a mixture of fragment.s of I distances into the prairie regiOJl. The quadrangle 
the terrace back into the undulating surface of As the valley gravel along the V crmilion rests rock of all sizes, from coarse blocks which have embraces SUell a strip of forest that extends nortll
the moraine, aiter the habit of moraine-headed upon a territce, there must ha.ve been stream exea- fallen from cliffs or rolled down steep ravines to westward from tbe "\Yabash along the Verlllilion 
terraces, as if that had been the starting point of ,ation prior to the gIave] depositIOn the finest silt or day, deposited wllere the stream! anu itR main tributaries about to th~ west border 
a glacial stream. rrhere is also a large admixture The depth of the exeu\ ation "as nearly i::cs~n hy is most sluggish. Since the streams of this quad- i of Vermilion CountYl Illinois. The great prairie 
of cobble aua even larger stones with the gravel 50 feet III the vicimty of Dunnlle, and streams_ rangle Jlaye a comparati'Tely rapid fall they have, lies on either side of this strip of forest and extends 
at the place, ·'shich suggests .that the source of I ReeJllS to have been still greater tmyurd the mouth I carried much of the fine sediment beyond the lim- I east·ward nearly to the \Vabash River, in \\Tarren 
supply (the i(~e sheet) was close at hand. The I of the river, while the width exceedR that of the its of the quadrangle, lea\'inginthe river bottoms a and Vermilion countiesl [ndiana.. 
remnants of tIle gravel filling farther up the \T:11_ ' modem valley, as ma.y he seen by reference to the loose deposit of great agricultura.l richness. "\fueh TIle distribution of fore1<t aud })ra.irie ,vi thin 
ley are at a slightly lo",,'er altitude and are com- geologic map. Similar excavation is also fouod fine walnut timher has been obtained from these the iluadrangle, UR determined by the Government 
pm~ed of finer material than t.hat at this place. in valleys farther west that lead away from the alluvial bottoms, and they are now largely under Land Survey, ifl as follows: The prairie Forestand 

The material of this termee consists of a fine Bloomint,r1:on mora.inic belt, notahly on tributaries culti vation. covers ahout 42 square miles in the prairie. 

gravel which in places becomes sandy. The ot tIle Illinois RiYer. In these valleys, as ill the 8oil8.-ln a glaciated region such ttR the DfUl- soutlnvestern })ortion, about 13 sflual'e miles in 
gravel is seldom cemented, though it eontainR a Vermilion, there are trainR of valley gravel ville quadrangle, considerahle variation in the char- I the northwester~ and about 45 square miles in 
large amount of calca.reous material in both coarse head in the Bloomington morainic system. Tn actel" of the soils is to be expected. A mixture of the nOl'theastel'll, amounting to about 100 sq\U\re 
and fine particles. In a fe,,, places it reaches a I each of theRe valleys the amount of eroslon seems several kinds of rocks of all degrees of coat':>eness miles, anilleaving ahout 12R Rquare miles of forest 
depth of 30 feet, but is usually only 10 or Ui feet i greater than streams having tbe present drainage could 1<carcely develop a uniform soil, such as within the quadrangle. Th8 great.er part. of the 
in depth. It commonly rests upon an eroded till: area would have prodneed in the interval betwe8n results from the uisintegration of but one rock forest origina.lly eonsisteil of oaks of various kinds, 
surface, but occasionally extends to the Coal I the Champaign and Bloomington :mbstuges of gla- formation. Anyone class of soil is therefore liable but largely of white oak. There were, howeve1', 
Measures. There is general1y a bed of fiJle sand I ciation, an interyal so brief that aside from these to AllOW eonsiderable variatiOll. -<.'\.s to elasses, the stripR of walnut, poplar, aml elm along the riv(-,l" 
01' Rilt coyering this gravel to a depth of 1 to 4 vaneys one can searcely detect a difference in the soils Illay he Repamted into (1) silt or ("lay soil, yalleys and alRo on the hor(1ers of the prairie. 
feet, ,-\"hich seelllR referable to ~lllg'gish waters stage of dmiuage clevelopment upon pas8ing from (2) sandy Roil, (::~) gra\"ell)t Roil, and (4) bowlder. TIle part of tlle BloorningtoH 11l0rainie heH eaRt of 
in the closing stages of depm,ition. Such a silt the Cham})aigu to the Bloomingt.on drift sheet. clay soil. Silt or clay soil is found nut only where Nort.h Fork waR Im'gely oeenpipd by walnut, bllt 
eapping iF! a common feature on the Wiseonsin The manner in ·whieh the excavation ocellrred iA the bowl(ler clay is covered ,"vith tl silt deposit, t.he part west of Nort.ll Fork carried a mixture of 
val1ey.gravelR. ~ not yet ("lear. Possibly a Rtream tl(le(pmte to hut also along the bottoms of some of the \Talleys. oak with walnut, p(,plal', elm, etc. Only a Rmall 

Ih'wt'nage development.-An illspection of tlle effect tlliR erosion ,"vaR in operatiOil hetween tIl{:' Sawly soil is generally confined to the valleys or part of the 't'ol.lnnt and poplar now remll.illS, aR 
topographic ma}) ·will make it evidE:'llt that tIle Champaign and Bloomington subRtages in counee· their immediat.e borderR. Gra,-elly 1<oil appearR most of t.he treeB have be8n eut and ('onverted 
drainage lines are in It- yout.hful stagc. There are tion wit.h thE:' melting iee sheet. The \vater 'which on the slope" of some of the kames, as ,"veIl IlS on into lumber. M ueh of the oak has heen eleareu 
perhlLpA 7fj of the s(ll1are-mi1e AedionR, or about -fiowe(l from the iee f.lheet lIlay have droppcd its portions or the terrat~eR and bottoms of tlw valleys. for firewomllLlld also for lumber, ana a large part 
oIle-third t.he JH1mber induJed in the quadrangle, hnnleu of sediment. h?fore reaching the l(1\ver Bowlder-clay soil elwI'f1cterizeR much of the Bloom- of the original forest area is now under eultiva· 
in ""]Ii(',h no drainnge lines are repreRented, and COUI"8€. of the Vermilion and taken on the l)ower ington morainie belt and tIle })Ol'tiOllS of the tion. 
nearly eve1'Y seetion in the quadrl\.IJgle contains to erode in thnt part of the valley. The volume bordering plains where smfM',e silt is very thin or 
extenRive uneroded tra('.ts. In most clLses the of )-vatf'rmay thus h3..\-e been far greater than that is wanting. 
hluffs l:l.re abrupt ant! the ol'iginal level of the of the modern str81l1ll, and the ,vork lllay have The kind of vegetation which has oceHpied a 
drift surface iR preserveu almost to the Im}w of been aceomplished in cOlH})aratively short time. region alRo seems to have eOJlsiderable effeet on 

MINImAL m;SOUlWEK 

the hluff. It is estimat.ed that an area or not The questioll is one, howeye]\ on which further the soil. Th~ soils in a vrairie region, The prineipal mineral resouree of thiR quad-
more than 30 square miles of the 228 include(l in light is needed. being e~mparatively unp:otected from ~f~;!!on rangle is (~oa1. Three 01' more beds are knO\vn to 
the quadrangle has been materially affectf\d by It will be ohseryed that the main drainage frost aptlon and from sunlIght, are made underlie this territory, but it is prohahle that 
erosion since the ice left it, and yet this quad. ways of the Dllllvil1e quadrangle present marked loose from the he~wing that reRu1ts from freezing onl\c two of these are of sufficient thickness to be 
rangle includes the lower course of an important irregularity in the size and form of their valleys, and thawing, while those in the forest, being pro- cla~sed as workable. These beds are locally 
tributary of the Vi'! abash, where the streams lJave there beiIlg in places wide,low bottoms extending tected by a coating of leaves and kept in the known as the Danville or No.7 coal and the 
the advantage of rapid fall. rrhere has been a from bluff to hluff; in other places noticeable ter· shade, not only suffer less heaving and loosening, Grape Creek or No.6 coal The areas of best 
"\'ery insignificant amount of erosion in the head- raee remnanti'l, with narrow, low bottoms; and in but even become" puddled 11 or more cOIll})act a.s development of these coal belli'! do not coincidc, 
water portion of the llame drainage 1<ystem. r1'he still other places only slight terraces and narrow, a result of this protection. It is thought that thiB and it is a popular saying in the vicinity of Dan
sonthem part of Catlin Townshipl in the south- low bottomR, These il'l'egularities appear to be quadrangle affordR a striking illuRtration of the ville that ,vhere one is of good thieknesR and 
western part of the quadrangle, represents the pmc- due in part to va.riations in the texture of the for- effect of veget:ttioJl on the soil. The prairie por- ! quality the other i8 too thin to mine or too irnpme 
ticallv unmodified eondition which wide areas of mations in whie1 the vaIleys have be~n excavated, tion has a comparatively open soil, into whieh I to put npon the market. 
the drift AurflLce displa,y in neighboring parts of the broad, low hottomFl being found where there humus has penetrated to a oepth of several inches,' Danville coal.-The Dan\,iUe con.l lies from 20 
Illinois and Indiana. This i!l1mature condition of has heen excavatiOII in soft or easil v eroded mate- giving it a rid black color, while the forest-covered I to 80 feet aho,-e t.he Grape Creek heel and its 
the dritinage system is, however, charaeteristic rial, eitller drift or sbale, and th: nalTOW parts portion, even though formed apparently from the I probablc extent i8 ~hown on the Economie Geol
only of the rel::,rion within the limits of the Wis- being largely confined to plaees where the bluffs same kind of deposit, is much more compact awl ogy sheet. Owing to the deep eutting of Vel'
consin drift'1 the drainage systems on the Illinoian are of some,"vhat resistant rocks. has so little humus iTl its soil that it presel1t" at milion Rh'er in pre-Pleistoeenl:' time, this coal 
drift being far better developed. The wide expanse of the Vermilion Valley the top an ashy or pale-gray color and chnuges to hed.is eonnned prineipally to the southwestern 

Hespecting the cQtURes Relected hy the streams, oppoRite Grape Creek evidently ma.rks the place bro'wn or yellow at much leRs depth than the half of the quadrangle. In the southcrn part of 
it will he observed that Vermilion Hiver has where a pre-Glacial drainage line is entered; but prairie soil. the quadrangle the eastern limh of the coal is 
taken a Flom01vhat direct course across Courses of ! the ex})ansions on Salt Fork and on :Middle Fork, In I'esped to fertility the entire quadrangle, along a somewhat irregula.r line extending from 
a remarkably level drift plain from Dan- the streams. 'near the west horder of the quadrangle, seem to be with the exception of a few· gravel1y or sandy a sbort distance eaflt of Georg~town to Danville. 
ville down to WabaFlh River. The eourses of due to weakness in the shale whieh forms a laJ"ge stripR, possesses a prodnctive soil. TIle A productive This limit wa.s determilled l)y pre-Pleist.ocene 
North Fork and Middle Fork in their passage part of the hluffs in this locality. The narrow- upland silt and the valley alluvium, as soli. erosion. Since that time the ice sheet has 
through the Bloomington morainic belt were prob- ness of Vermilion Valley below the Grape Creek well as the bowlder clay, seem to be sufficiently extended down from the north across this terri
ably det.ermined l)y sags or channels formed in expansion, alld the narrowness of the trench cut in varied in rock constituents to furnish all that is tory several times, grinding down the higbest 
connection with the depositiou of the drift and the terrace in the vicinity of Danville, are each needed on the mineralogical or chemiea.} side. But points, fining the inequalitieR, and leaving the 
the melting away of the iee. The meandering attribut.able to the resistance offered by rock in the matter of porosity, which is a very important surface with little resemblance to its former 
of the valley of Middle Fork seems to indicate that ledges; so also are the narrow gorges in the sharp ractor in deterrninhlg fertility, the pruirie portions appea-ranee. At present there is no indication on 
the stream was obliged to find a course among the bends of North Fork just above Danville. of these se\'eral classes of soil have the -advantage, the surface of the east-ward extent of the Danville 
knolls and ridges of the moraine, and is a feature The terraces are eonspicuoUR chiefly ,,,here there and eomrnand a higher price. A map showing coal, but its presence has been determined hy 
which does not favol' the view that It well.defined is drift in the upper part. and rock in the lower the distrihution of the forest and prairie is there· numerous test boles drilled in search of the lower 
clJannel had been opened by subglacial waters. part of the hluffs, though they also occur where fore a better guide to the fertility of the SOlI than coal. 
The comparatively small amount of glacial out- the hluffs are entirely of drift. The principal the geologi0 map, which shmvs tIle several classes From the point where the Danville coal bed 
wash at its point of emergence from the moraine terrace on the main streams is capped with gravel, of drift found at the surface. It should be stated, shows in the river bluffs, a short distance below 
leads to the same conclusion. North Fork, on and it seems to bear a definite relation to the ice ho,vever, that, owing to the tendeney to he~l\"e hy the Wahash Railroad bridge, its outcrop Illay he 
the other hand, erosses the morainic belt in a sheet at a time when it stin stood at the Bloom. freezing and thawing, the soil of tIle pmirie dis- traced continuously up the Salt Fork to near the 
somewhat direct course, such as a subglacial ington morainic belt. The most conspicuous rem- trict is not 1'10 well adapted to the growth of mouth of Butler Branch, where it dips Rlightly 
stream would naturally develop. The large nant of this main terraee within t.he quadrangle ·wlnter wheat a.s that which was occupied by the beneath the level Ot the river, but it reappears 
amount of glacial outwash at tIle point where lieR between Vermilion River ana Stony Creek, forest. }"'ruit8 of the orehard and the garden and in the hottom of the river in sec. 17, T. 1H N., R. 
~orth :Fork leaves the moraine may also sust.ain i from Danville down to the point where the ereek vegetahles have heen growll with suceeSR on the 12 W. From t.his point it continues jllSt above 
the interpretation of suhglaeial drainage. The enters the river, the course of the creck being near prairie as well as on the forest·eovered portions. water level to t.he margin of the quadrangle. It 
·westward course of St.ony Creek through the 'north- i the eastern side of the terrfl{',e, while the river fol- The grovv·th is generally more rank on the prairie, is entirely beneath water leyel on Middle Fork, 
eastern part of tIle quadrangle was determined' lows nearly the western hordeI'. hut in altlOLmt and quality thc fruit is not supe'l but it has heen reached in a n1lTuber of places by 
by t.he sag het.ween the t.wo morainic ridges. rtfl i RECENT FEATURES. rio)' to tlmt Ot the wooded portion. Indeed, it is ' mineR and prospect. holeR as far north- Il.~ Ree. :n, 
"electioll of the course southward through the thougllt that the rankness or growth ha .. ;.; a disftd-IT. 21. N., R. 12 "'V. 
ollter IIlomine instead of westward hetwecn the i Alluvimn.-The deposits previously considered vantage in the ease of trees, Ly rendering tllem' At Danyille thi8 coru hed is expoRecl all along 
moraines into Korth Fork Reems to indieate that' are somewhat closely connected with gla.eiation, I' more liable to willter killing. In general it may! the rivcr rront in the southweBtern quarter or the 
the ice left a sllitahle dULlInel for it acrORS the! but the alluvium, as here considered, jR entirely the, be said that, for crops whieh mature in a single; city, but in passing to·ward the northeast it soon 



disappears, having been cut out in the formation altitude from 450 to 490 feet above sea level. surface in this quadrangle. In thickness and sec
of the old pre-Glacial valley of Vermilion River. Its position is therefore intermediate between the tion the coal is variable along this stream. About 
This coal was once worked by stripping near the Danville cool as it shows in the city and the coal due north of Vandercook it was seen in one out· 
waterworks and also at the mouth of Hungry bed reported from the deep well (see fig. 7) at crop 40 inches in thickness, and in another it gives 
Hollow, but so far as known it extends no farther Danville Junction. If it is the last·mentioned the following section: 

everywhere, have been found to make excellent 
porous tile, and plants for its manufacture have 
been established at a number of places. 

At Danville a company is engaged in the manu· 
facture of vitrjfied brick, the raw material for 
which is obtained from a bed of sandy shale that 
outcrops at the foot of the bluff on the point 
b{'tween Salt and North forks of Vermilion River. 

north along this stream. Little information is coal, the strata rise toward the northeast, and if it 
available regarding the occurrence and condition I is the former or Danville coal, they dip in that 
of this coal bed in the deeply dl'ift-covered region: direction. South of the rh'er the rocks and asso· 
between North and Middle forks. Its approxi- I ciated coal beds are almost free from undulations, 
mate northeastward limit is shown on the map, but upon passing up Middle }i'ork the Danville 
but the exact position of the boundary line in coal dips rapidly, so that in sec. 5, T. 19 N., R. 
secs. 15, 22,23,26,35, and 36, T. 20 N., R. 12 W., 12 W., it is almost 100 feet lower than at the 

Sectian of Grape (,'1·eek ~Jal on SaU Fm·k. 
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has never been ascertained. Coal has been mouth of Butler Branch. It seems probable that On North "Fork this coal bed continues thin as 
reported from a number of deep wells in Blount this synclinal depression {'xtends in an east·. far as it is known. Its normal section is about 

The surface clay and soil of this region form 
very bad roads in wet weather unless they are 
macadamized with broken stone or gravel. The 
former can be obtained here only by shipment, 
hence the latter is the main dependence. and Newell townships, and while these beds can west direction j if it doe-s, it is probable that it 

not be connected with any degree of certainty, it has depressed the Danville coal to the level indio 
seems probable that they belong to this horizon. cated northeast of Danville. Little is known 
They will be described later in the discussion of regarding the thickness and extent of the coal in 
the thickness of the Damrille bed. this region. In every case it has been reported 

The Danville coal is thin along the southern from near the upper surface of the rock floor. 
margin of this quadrangle, consequently it has Since the pre.Glacial rock surface is somewhat 
not been well prospected. Below Georgetown it irregular, it seems probable that this coal bed has 
is reported to have a thickness of about 3 feet 6 suffered extensive erosion and will be found only 
inches. West of this point and near the station in isolated localities of restricted area. }i'or this 
of Riola it is said to be only 2 feet in thickness. reason successful mining is doubtful; at least 
From the evidence available it seems to be not mining should not be attempted without thorough 
over 3 feet 8 inches in thickness as far north as prospecting in ad vance. 
Westville. At the Pawnee mine it has a thick- Grape Greek coal.-This is the most important 
ness of 5 feet, but the coal is impure and of little coal bed in the Danville quadrangle, but' its best 
value. Professor Bradley reports this coal bed as development is restricted to a rather small terri
showing at Lafferty's bank, on Grape Creek, with tory lying along the southwestern side of the old 
a thickness of over 5 feet. The exact location of valley of Vermilion niver. The eastern limit of 
this bank is not known, but an old opening was this coal bed is sharply defined by the pre.Glacial 
obAen,7ed near the public road in sec. 32, T. 19 N., erosion of the rock floor below the horizon of the 
R. 11 W., that is undoubtedly upon this coal bed coal. The present surface gives no indication of 
and is probably the one referred to by Prufessor the 1imit of the coal, but this has been obtained 
Bradley. From this point north to Danville it with considerable certainty by developments in 
holds a thickness of about 6 feet, as shown by the ravines which cut deep enough to reveal solid 
several test holes and by the old mine at Vander· rock, and by numerous prospect holes drilled in 
eook. It is now almost impossible to see this search of the coa1. In the valley of Grape Creek 
coal in the vicinity of Danville. It has been and in general along Vermj]ion River from Grupe 
extensively stripped in this region and now its Creek nearly to Danville this coal shows in out
outcrop is marked by heaps and ridges of refuse, crop in so many places that it may be said to show 
but the coal its(>]f is not visible. This coal has continuously. .Beyond the point indicated the 
heen mined and prospected along Salt Fork from coal can be seen in a number of places, but it is 
Danville to Butler Branch. Throughout this generally thin and has receiyed little attention. 
distance its thickness is about 6 feet. A short The area of workable coal can not be accurately 
distance above Danville an opening was observed delimited with the data at hand, but it is repre· 
which measures 6 feet 2 inches. Farther up the sented approximately by the htJavy shading on the 
stream a cliff exposure shows the following sec· Economic Geology sheet. 
tion: Near Riola station this coal is reported to be 6 

Section of J)anfJille coal on Salt Fork. feet 4 inches thick. East of Georgetown it was 
Feet. Incb...... found 84 feet helow the Danville coal, and with 

Coal ... 
Bone .. 

Ii 6 a thickness of 5 feet 2 inches. In this quadrangle 
~ it holds an almost constant thickness of over 5 

feet as far north as the Wabash Railroad. The 
Coal, blacksmith .. 

TotaL .. 

The Danville coal has been opened at two 
points on Butler Branch, where it is reported to 
have a thickness of 6 feet in each case. On Salt 
Fork near the western edge of the quadrangle it 
is reported to have a thickness of from 5 feet 6 
inches to 6 feet. On Salt Fork a mile or two 
above this territory there are extensive strippings 
where the cool runs about 6 feet in thickness. 

In passing up Middle Fork this coal bed dips 
rapidly to about 80 or 90 feet below water level 
in sec. 5, T. 19 N., R. 12 W. A little west of 
this section and beyond the limit of the quad. 
rangle there is a mine in which the coal is reported 
to average about 5 feet 6 inches in thickness. 
From this point it rises to about 50 feet below 
water level in the northeast quarter of sec. 29, 
T. 20 N., R. 12 W. At this point it is reported 
to have a total thickness of about 6 feet, with a 
thin parting of slate, about one·fourth of an inch 
thick, above the blacksmith coal, which ranges in 
thickness from 5 to 6 inches. In the next section 
north this coal is reported to have a thickness of 
6 feet and to lie 90 feet helow water level. In 
sec. 16, T. 20 N., R. 12 W., it is reported with the 
same thickness and about 20 feet lower than at 
the last-described place. In this region the coal 
is very irregular in altitude; it seems to lie in 
rolls or waves. Beyond the last-mentioned local
ity there has been some coal reported, but it is 
doubtful whether it is the Danville coal bed. 

Coal has been struck northeast of Danville in 
several wells which have penetrated the rock to 
depths of 20 or 30 feet. None of the wells have 
gone below the coal bed, hence it is difficult 
to eay to what horizon it belongs. It ranges in 

Danville. 

reported measures in this territory range from 4 
feet 9 inches to 9 feet. It is the prevailing opinion 
that the best coal lies in the eastern half of the 
teITitory described, and all but one of the large 
mines are located in that section. Many test bor· 
ings in the western part of Georgetown Township 
and the southwest corner of Danville Township 
show a body of fine coal, generally over 6 feet 
thick, running with great regularity in thiek
ness and composition throughout the area. The 
exact line upon which this coal thiIlB below work. 
able proportions is not known, but it passes south 
of Vandercook and north of Catlin. At the for· 
mer locality the Grape Creek coal is reported to 
have shown a thickness of 2t feet in the deep 
shaft which was sunk there sever~l years ago. 
South of this place it,·thickens rapidly to nearly 
9 feet in a distance of Ii- miles. At Catlin its 
aver~e thickness is reported to be about 6 feet 6 
inches. North of this point no section of this 
coal bed has been obtained until Butler Branch is 
reac.hed, within 1 mile of Salt Fork, where it has 
been penetrated by the drill 22 feet below the 
Danville coal and 2 feet in thickness. Here again 
is a reduction in thickness of over 4 feet in about 
It miles, The exact limit of workable coal can 
not now be determined, but the heavy shading on 
the Economic Geology sheet shows approximately 
the area underlain by coal of workable thickness. 

The westward dip of the rocks carries this coal 
nearer and nearer the waters of Salt Fork west of 
Danville, until, near the eastern edge of sec. 12, 
T. 19 N., R. 12 W., it dip. below the level of the 
stream, but it reappears in sec. 11 and extends 
for nearly half a mile at about the level of the 
water. Above this point it is not known at the 

2,1') inches, as is shown in an outcrop directly west 
of the waterworks. Generally over the northern 
half of the quadrangle thel'e is no information 
regarding the Grape Creek coal. It may be pres
e-nt over much of this territory, but judging from 
the form and size of the area of known workable 
coal it seems probable that it is not of commercial 
importance north of Danville. 

G"oal mine8.-There are several very extensive 
coal mines in this quadrangle. In the early days 
of the development of this field the Danville coal 
supplied the bulk of the output, but in recent 
years the production from this coal bed has dimin· 
ished and the Grape Creek bed has decided pre
eminence in coal production in Vermilion County. 

Accqrding to the report of the State Inspector 
of Mines for 1898, Mine No.2 of the Kellyville 
Coal and Coke Company, located at Kellyville, 
had an output for that year of 248,872 tons, rank· 
ing second in the State in point of production; and 
Mine No. ~ of the same company, located at West· 
ville, is credited with a production of 2~5.220 
tons and is given fourth rank in the list of State 
mines. The Pawnee mine, located in sec. 5, T. 18 
N., R. 11 W., and the Himrod mine, in sec. 9, same 
township and range, are the property of the Him· 
rod Coal Company, which stood second only to 
the Kellyville Company in the coal production of 
Vermilion County in 1898. Other large operators 
on the Grape Creek coal bed are the Westville 
Coal Company, located 1 mile southwest of West
ville; the Catlin Coal Company, operating at the 
town of the same name; and the Brookside Coal 
and Mining Company, on Grape Creek. 

The largest mining plant in operation on the 
Danville coal bed is that of the Economy Coal 
and Mining Company, 2~ miles west of the city of 
Danville. On Salt Fork just above the western 
limit of this quadrangle is a large mine on the 
Danville coal, and there is also one near the west 
line of sec. 5, T. 19 N., R. 12 W. In sec. 29, T. 
20 N., R. 12 W., a mine equipped with steam 
hoisting apparatus is operating on the same coal, 
but it has no railroad connection, hence its output 
is limited to the demands of the surrounding 
region. 

In addition to the above-described mines, which 
have a large output and are equipped with steam 
hoisting apparatus, there are a great number of 
small mines on both coal beds, worked by hand 
or horse power. In the early development of 
this region most of the coal was gained by strip. 
ping the soil and rock from above its outcrop. In 
the vicinity of Danville almost the entire line of 
exposure of the coal has been thus extensively 
wOl'ked. The most available strippings have 
been exhausted, and now the amount of cover 
is generally tuo great to warrant its removal, but 
a great many small shafts and slopes have been 
opened for the purpose of supplying the local 
trade. Most of such mines are transient enter· 

The gra\'el in the terraces of the Vermilion Val· 
ley in and below Danville is generally rather fine 
for road ballast, though several pits have been 
opened for procuring that material. Those now 
drawn from are mainly on the east side of Stony 
Creek near the mouth of Lick Creek. In some 
places the sandier parts of the deposits have been 
screened for plasterers' use. An extensive pit of 
this sort is opened just north of the mouth of 
Lick Creek. 

A gravel suitable for road ballast has been 
found on the south side of the east.towing portion 
of Vermilion River ahove Danville, one large pit 
being opened about a mile northwest of Vander. 
cook and another opposite Batestown. 

The only kame that has been opened extensively 
gravel is "Sandusky Hill," south of Catlin. 

The material is a rather sandy gravel. Slight 
excavations in other kames have shown a material 
too ~andy fur road ballast. 

UNDlmGROUND WATER. 

Shallow du.g 01' open wtlls.-The most common 
wells within this quadrangle are the open or dug 
wells. They usually have It diameter of 3 to 5 
feet and a depth of 10 to a5 feet. In many cases 
they strike a bed of water-bearing sand or gravel 
which has sufficient extent to afford an adequate 
supply of water for household or farm use in the 
driest seasons. But in parts of the quadrangle 
the wells find only weak veins of water, either in 
bowlder clay or in sand or other assorted material, 
and consequently are not to be depended upon in 
the dry seasons. The wells which penetrate only 
bowlder clay are naturally 'much weaker than 
those which strike beds of sand or gravel. Their 
supply comes from the absorption or collection of 
the ground water in the immediate vicinity of the 
excavation, while wells which strike sand or gravel 
are likely t() ·have wide absorption areas. 

Throughout much of the southern half of the 
q nadrangle the shallow wells are sufficiently strong 
to meet the needs of the residents, and d~eper 
wells are comparatively rare. But in the northern 
half, especially along the Bloomington morainic 
belt, they have been to a great extent supplanted 
by tubular well. 50 -to 200 feet in depth. The 
subjoined table will illustrate these statements. 

In the city of Danville there are two classes of 
shallow wells. each of which is somewhat different 
from the wells on the uplands. One class is loca
ted in the gravel teITace between Stony Creek and 
Vermilion U.iver and penetrates sand and gravel 
from top to bottom, while the other class is located 
in Stony Creek Valley and penetrates till before 
entering sand and gravel. They are each 20 to 
30 feet in depth. 

The water in the shallow wells is ordinarily 
sufficiently free from contamination to be whole
some and safe for household use. It is also suill. 

prises, working this year and abandoned next; ciently free from sulphur, salt, and other objection. 
hence their location upon the map is not of very able matter to be .of pleasant taste, but it is, as a 
great importance. rule, rather hard. These wells are liable to con· 

Several small mines have been operated on the tamination when they are situated in barnyards, 
lowennost coal of the series on Coal. Branch, but or when, as is often the case, the housewife empties 
the bed is so badly broken by partings of black the kitchen slops near them. In some cases the 
slate as to have little importance, esvecia!ly in the wells receive these slops without much :filtering. 
immediate vicinity of the fine body of coal of the I per.haps the greatest danger from contamination 
Grape Creek bed. is found in the city of Danville. The wells which 

obtain water at the base of the gravel on the ter-
CLAY. race are still largely used in the southeastern part 

The glacial clays'of this quadrangle have been of the city, but in the northern and western parts 
extensively used in the manufacture of drain tile. they have been supplanted, to a great degree, 
The level prairie lands of this region are very by the waterworks supply, which is pumped 
much improved by underground drainage, and from the North Fork of Vermilion River. These 
there has been a strong demand for tile for_ this abandoned wells have in many cases been con· 
purpose. These clays, which abound almost I verted into cesspools, and it seems probable ,that 



the,., are drained through the part of the city 
where wells are still in use. Although there are 
strong grounds for suspecting contamination of 
the wells in use, it was not learned that any sick
ness had resulted from such contamination. 

By many citizens of Danville the present water. 
works supply is also considered uDsafe, because 
Vermilion River becomes very low in dry sea
sons, so that the water must be pumped from 
nearly stagnant pools. This has led to an investi· 
gation of available supplies from wells, and atten
tion has naturally turned to the wells in Stony 
Creek Valley, just noted, some of which are very 
strong. An objection urged to the use of these 
wells is the presence of a large cemetery within 
half a mile up the creek from the best wells, 
though on the opposite bluff. At the cemetery 
there are gravel deposits 10 or 15 feet in depth, 
from the base of which springs issue into Stony 
Creek Valley. But as a compact clay sets in above 
the level of the creek bed and extends some dist· 
ance below it, separating the surface gravel froin 
the water.bearing gravel in which these wells are 
found, the latter may not be contaminated by 
cemetery drainage. It is probable also that nearly 
all of the cemetery drainage es(',spes along the 
creek, so 011 that account, even i1 there were no 
clay cover for the lower gravel, there would be 
only a slight chance of contamination from that 
source. The chances certainly seem to be very 
much less than of the contamination of wells in 
the southern part of the city by the cesspools in 
the northern part. It is unfortunate that the 
cemetery site should have been located on the 
upstream side of the city, where it would suggest 
a source of contamination, for perhaps no other 
adequate supply from wells will be found within 
a convenient distance. 

Tubular well8.-The supply from this class of 
weHs depends scarcely at all upon the ground 
around the well mouth. They are usually so 
deep as to be independent of local or even of sea· 
sonal rains. Commonly their supply is derived 
from deposits of gravel or sand which are inter· 
bedded with the sheets of till, but in some cases 
they extend into the underlying Coal Measures 
before striking water. They are supposed to be 
ftld from surface outcrops of the water·filled beds 
in localities not far distant, or, in the case of wells 
in rook, through joints or other openings in the 
overlying drift deposits. They usually show a 
marked rise above the level at which water is 
struck, and in a few cases they overflow. 

Since these wells are apparently supplied from 
water which has been absorbed in the region near 
that in which they are located, it might be sup
posed that they would be more seriously affected 
by seasonal variation in the rainfal1. They seem, 
however, to be in a zone of saturation, so far 
beneath the surface that no droughts' can reach 
them, unless greater aridity should become prevfJ,
lent. The water may be in many cases several 
months, or even years, in passing from the surface 
of the ground to the beds in which the wells are 
found. This seems to be indicated by the amount 
of mineral matter which the waters CBITY in solu· 
tion. In most of the wells the water, besides 
being hard, is somewhat chalybeate, slightly 
sulphurous, and slightly saline. It is oft.e~ called 
"mineral water" to distinguish it from the water 
of the shaHow wells, in which hardness is the 
only mineral property that is noticeable. An 
analysis of water from one of the tubular wells at 
Potomac, Illinois, a few miles north of the Dan· 
ville quadrangle, made at the laboratory of the 
University of Illinois, shows that chlorine in the 
form of chlorides forms 29 parts per million of 
the water. This is pronounced by the analyst to 
be in no way due to contamiIlRtion, and is, in all 
probability, taken up, like the lime and iron and 
sulphur, from the stony material of the water· 
beat1ng beds. 

The water from one tubular well located within 
the Danville .quadrangle ha~ been shipped for 
medicinal purposes. The weH, known as the 
"Henrietta Splings," is on a farm about one·half 
mile south of Snider post.office. Its depth is only 
75 feet, and the water does not overflow. So:far 
as kno~n, no analysis has been made, but the 
water is strongly chalybeate. The present ownel·, 
J:Marbles, reports that no sale h8& been made 
for some time, as the well is inconveniently 

8 

located for shipping water. The well may p'rob-I in Sfuny Creek Valley at Danville, which, as indio 
ably be duplicated at many points in that region, cated by the table below, shows no sign of exhaus
and its notoriety is due to advertising the benefi· I tion when pumped at the rate of 750 gallons a 
cial e~ects which certain invalids have thought I minute. 
'resulted from the use of the water. The water, Flowing well8.-Flowing wells from the drift 
from ~hese tubular wells appears to be as whole· are obtained in large' numbers in neighboring 
some as that from the shallow wells, and the parts.of eastern lllinois, but only a few have been 
occurrence of this strong supply of water in parts obtained within the limits of this quadrangle. 
of the quadrangle where shallow wells are diffi· The village of Myersville, situated in the North 
cult to obtain is a great boon to the residents. Vermilion Valley, about a mile north of the north 

Dr. Arthur W. Palmer, Professor of Chemistry boundary, has sevexal wells· 145 to 156 feet in 
at the University of Illinois, has made several depth, which overflow, in some cases at a rate of 
hundred analyses of water from such wells as 12 to 15 gallons per minute from a pipe with 
appear in the Danville quadrangle, and reports orifice only 11- inches in diameter. At the village 
as follows concerning the water of shallow and of Potomac, a few miles from the northwest cor· 
tubular wells.* ner of the quadrangle, there are about 100 :flowing 

In appearanoe and in paJatability the two classes of water wells, some of which will :flow 60 gallons a 
present marked difference;! The waters from shallow wells minute, and it is estimated that 100 more have 
are well aerated, and are clear, sparkling, cool, and of agree· been obtained on farms in the vicinity of that vilA 

::!~~~t~l!h~sen:;::r::. =~ :l~; ::e:!h:~s!::~_ lage. There are also flowing wells in southern 
a.ble taste dne to the presence of marsh gas, accompanied Vermilion County, Illinois, only a few miles south 

==:!~h::=-~~teC::~!::\~r~~~~~:~~nh~:=:;.i of the quadrangl~. . .. 
to air, owing to the oxidation of the iron oarhonate which I The only flowmg wells from the drift Wlthm 
they contain and the consequent precipitation of insoluble the limits of the quadrangle, so far as learned, are 

=t:o:P~:n:·at ~~~ ~~!:~~!~:::l:~:e;e ~:nt:a I a few near ~t~ no~ern edge, in the valley of 
oolor which they impart to the water, and after a short expo. North Vermlhon RIver, and some very shallow 
sure to the air the water becomes opalescent, then decidedly fountains in ravines on the farm of W. P. Smoot 

~:r=';a!~~~re; t~~~:sd:=!t:~~~; !:t:~e::~e~ c1::; (sec. 23, T. 20 N.l R.12 W.), in the midst of the 
and colorless. Although these unpleasant characteristics of Bloomington morainic belt. A ~owing well in 
:~: d:Pt:: ;a::~l g~: ;:I"e ~i~:C!e~:~:t:s:u:!~b~~~ the valley of Mid~le Vermilion River, in sec .. 5, 
sanitary standpoint, they are usually to be preferred to the T. 20 N., R.12 W., IS scarcely one·fourth of a mIle 

~~::a ~d:::e~~: ::.~;:e:ra:.~:~~~;:~l~ ~~l!!e ~~: west of the border of the qua~ngle. Only one 
jecttopollutionwithrefWleanimaJmatterthanarethelattel". of these wells exceeds 100 feet m depth, that of 

Allen Wood, in North V ermilion Valley. Three 
The tubular wells which obtain a supply from others are about 50 feet, and the remainder but 

the Coal Measures are comparatively few and the 15 to 35 feet, in depth. Those which are but 15 
water is generally not so hard as in the wells to:15 feet in depth may be fed from the immediate 
obtained from the glacial drift. The strongest vicinity of the wells; but the deeper ones, like 
wells of this class of which information was the tubular wells above described, seem t.o be fed 
obtained are situated in secs. 21, 22, and 23, T. 20 from more remote sources. Indeed, wells of this 
N., R. 11 W., about 3 miles northeast of Danville, class apparently differ from the ordinary tubular 

In parts or tne drift·covered portion of eastern 
Illinois the variations in head may be readily 
explained by nearness to or remoteness from the 
gathering ground. Such is the case in the great 
field of flowing drift wells found in Iroquois and 
Ford counties, the large!"t field of this kind in the 
State of lllinois. The water-bearing beds slope 
with the surface of the ground, away from the 
moraine which constitutes the chief area of intake, 
and their head becomes gradually less upon reced· 
ing from the moraine. This explanation may 
apply to a portion of th~ Danville quadrangle, 
especially that lying south of Salt Fork and 
west of Big Vermilion River. It is probable that 
that area is fed by waters which are absorbed in 
the somewhat elevated Champaign morainic belt 
in the southern part of Vermilion County, and 
that the course of underground drainage is north. 
ward, in harmony with the surface slope. Some 
loss of head would result through friction in the 
underground passage. But it is thought that the 
loss of head may be due in the main to the drain· 
age into the main valleys, Salt Fork and Big 
Vermilion River, for both of these streams cut 
entirely through the drift deposit •. 

In the portion of the quadrangle east of the Big 
Vermilion River, the decrease in the head, though 
in the opposite direction from that west of the 
river, is like it in being toward the main drainage 
lines and snggests that it is due to the discharge 
of water into the Big Vermilion and Wabash 
valleys, both of which have been cut through the 
drift into the underlying rock. 

In the northern part of the quadrangle there 
seems to be a slight drawing down of the head in 
the vicinity of North and Middle Vermilion rivers, 
and this, as in the southern half of the quadrangle, 
may be due to the escape of the underground water 
into these valleys. The apparent influence of these 
valleys in depressing the head is shown in the 
accompanying sketch, fig. 2, which crosses a portion 

East 
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I 
FIG. 2.-SECTION ·ACROSS A PORTION OF THE QUADRANGl.E NEAR THE NORTH BORDER. 

The he&vy vertical lines Indlcate the heightll to which water riae81n wells, II.Ild IllWllmte the depresaioD of the plane of head in the vicinity of Vemillion River. 
Figuresat the left refer to elevation (in feet) above sea. Horizont&illC&\e same as map. 

but weak ones are distributed over all parts of 
the quadrangle, as may be seen by reference to the 
subjoined table. The Coal Measures ordinarily 
contain, in their upper portions, rather compact 
shale instead. of porous sandstone, and are there· 
fore not a promising source of water supply. 

A great majority of the tubular wells within 
this quadrangle ate located on the Bloomington 
morainic belt, nearly every section on that belt 
now carrying one or more of them. There are 
also a few such wells south of the Bloomington 
belt, in Danville and its vicinity, and in the east
ern part of the quadrangle, and a few in the 
southwestern part. Statistics concerning a large 
number of these wells are given in the table 
which follows. 

Many of the tubular wells are reported to be 
very strong, but their capacity has seldom been 
measured. Some wells are decidedly weak, so 
that the owners are obliged to use care in·prevent. 
ing the windmills by which their water is usually 
drawn from causipg a waste of the supply. Their 
weakness differs from that of the shallow wells in 
being constant instead of being confined to seasons 
of drought. While most of the wells are adequate 
to supply the needs of a small stock farm, it is 
doubtful if many can be found whose capacity 
would be sufficient to supply the city of Dan· 
ville, or even such an institution as the Soldiers' 
Home, located near there. At the time work 
was begun on the S01diers' Home several wells 
were sunk on the grounds, but, though· they 
were pronounced strong by the well driller and 
would supply the needs of a iarmer, they were 
entirely inadequate for the demands of the Home. 
They are far weaker than one of the shallow wells 

*Chemical Survey of the Wa.ter Supplies ot Illinois; Prel. 
Kept. to University of Illinois, 1897, pp. 52-53. 

wells simply in being located at a sufficiently low of the quadrangle from east to west near its north· 
altitude to permit a flow. In most cases the hoo4 ern border. The absorbing area for the northern 
is no greater than that of wells on higher ground part of the quadrangle probably extends from the 
which do not overflow. The question of head, Bloomington morainic belt northward, for, owing 
therefore, pertains to both classes of wells, and to the depth of Salt Fork Valley, the water 
may be next considered. absorbed in the southern part of the quadrangle 

By reference to the Elubjoined table it will be can hardly be supposed to cross this' valley into 
seen that the head shown by the wells presents the northern part. Possibly this northern por· 
considerable variatio~ though ,there are areas tion of the quadrangle lies also ·in the line of 
several square miles in size in which it is very underground drainage from the somewhat elevated 
lIniform. In the northern part of the quadrangle, morainic belts in the northern part of Vermilion 
and also for several miles farther north, the water County. This suggestion does not, however, 
usually rises to about 680 feet above tide; but 'imply that the underground water beds have a 

the valleys of Middle and North Vermilion southward dip or slope, but simply that, the 
rivers it is markedly lower. In the Bloomington nearest lines of escape for underground waters 
morainic belt there is much variability, the range being southward, the accumulated waters may 
in the head being from about 690 feet down to work toward the outlets, the hydrostatic pressure 
580 feet or less. As in the plain north of the being sufficient to carry them over the inequalities 
morainic belt, the head is generally lower near found in the line·of escape. The grea.t strength 
Middle a.nd North Vermilion rivers than at points of the flowing wells in the vicinity of Potomac, 
some distance back from these streams. But Illinois, at the southern border of one of these 

are instances of very low head some miles morainic belts, seems to support the view that the 
back, in the midst of districts where wells show chief absorbing area is on the north rather than in 
much greater head. On the nearly level tract the more distant morainic belt on the south. The 
south of this morainic belt the head in the part gradual decrease in head in passing southward 
west of Big Vermilion River shows a general from. Potomac down the Middle Vermilion Valley 
increase from north to south, being but 635 to may be attributable to the southward escape of 
640 feet just south of the morainic belt, while it the underground water into that valley. 
is 665 to 670 feet in the southern part of th.e The very low head which is shown by some 
quadrangle. A few miles farther. south, on the wells in the midst of the Bloomington morainic 
slope of the main ridge of the Champaign morainic belt at points remote from the North and Middle 
system, it reaches. 680 feet. The head in the Vermilion rivers may be difficult to explain. 
portion of the plain east of Big Vermilion River Defective work by the well driller is likely to 
shows a decrease instead of an increase in passing account for· some of this lack of head, for much 
from north to south, being about 635 feet near the depends upon the skill of the well driller in select· 
southern .border of the Bloomington morainic belt ing the proper position for the pump strainer. ~t 
and scarcely 620 feet in the southeastern part of is not improbable, however, that the low head 
the quadrangle. may in some cases be due to the peculiar arrange. 



lIlent of the water-bearing helis. The fact that increase in paRsing from the 1Lppcr to tlle lower 1 deep valley_ It i8 probable that the \yell!:; of this I water.l)f'aring bed was <;trlwk. ,Vhere "",eak 
tIle lo.v heRd i~ found in the morainic or jumbled. ,ein of '!vater. It is apparent that so slight an! cla<;s obtain much of their supply by percolation i ·water veins are koO\vn to have been struck at 
up portions of the drift to a far gl'catel' degree increase af'l is here f<hOWll ,i"(mld scarcely be aetpet- I of water from the drift into the rock, and if 1'10 higher levels than tIle main Ycin, note is made of 
than in the plain or If't'lS di'lturhed portionR, at ih1e in wells ·which do not flow, alld ·would he of i the head Rhould he essentially thf-' "ftmc aR in I them in the table. In nearly un cases the main 
least suggests that a clistnruance or a laek of ('011- little or no alhantage Uliless it -flow clepellded ·welli'! that V'rminat.e in the c1ri-ft vein il'l very l1eal' the hottom of the well. In lllany 
tinuityof the water.ueal'ing drift be(ls Jlla~- canse upon it. T,yo deep hOl'illg~ have heen lliade at Dam--illel Clt::!es no information ('ouId he obtuined as to the 
the low hearl I The comparative hel1d of wells terminating in one in North Vermilion Yalley to a depth of 1150 kind of materi~l in which the water if:! found, but 

The question whether there is a difference of, the drift hed'l and those tf'rminating ill subjacent feet, the other at Danville .Junction neal' the cor- ·where wells are strong it Inn}' .'laff'1y be asslllnell 
head l1isplayed h~T '\"ater YeinA from different beds, rock stmtlt lIas also been consideredl and it is ncr of Collf'tt una Wellington street", A flow of that it is in sand or g!'a\Tf~1. 'Vhere the }Jead or 
in the drift has been considered, hut the data rela- found that the difference in heacl is 11sually very brackish water was obtai.ned from the one in' the depth is only approximately known that fact 
tive to the head are seldom suffieiently precise to I i:llight in neighboring ·wells of' the two classes, North Vermilion Valley) but the one at DanviJle I is indicated in the taLle. In many ,,-ell~ the~e 
throw light on the matter, The most precise data I The ·welh; of modemtf' depth in rock, if neal' a Junctiolll beillg on ground about KO feet higher, I were determinf'd with consideral)le preciElion at 
fonnd relate to an urea lying outside the quad- deep drainage line, ",eem to 1)e affected hy it to J did not obtain a flow. The precise heacl of either I the time the windmill ,,,as attached. 
rangle, in the Potomac flo,dng-well distl'ict. ..'\.. about the sanH' ueb'1.·ee as ,yells that terminate in i well was not ascertained, though it seems to he General !">'eology hy 
well in Potomac, on the property of "\V. C. Mesner, the drift, Rele1Tiug to the table helow, it will he I hut little ahove the level of the" ell in the valleYl I 0 -:\rARIUS R. CAMPBELL. 
struck a water-llf'aring hed at 85 to 96 feet which ~een that wells in Rec. 5, T. 18 N.l R. 10 'V., ami 530 feet. No use is made of either of the horings. GeoZogi'::d 
has a head 18 inches al)oYe tbe well mouthl am1 see. 131 T. 18 N.l R. 11 'V.l which are neal' stream! l&butated well data.--Il1 the table wllich fol- I PleiRto('eue geology by 
another at 127 feet which has a head 6 feet above valleysl show!~ Illuch lower head than wells in sec, , lows j bnt few logs of the wells are gi.Yen, for the I FRANK LEYERET'l\ 
the wen month, It is reported by citizens of 131 T. 18 N.l R 12 W" and sec, 17, T. IH N" R. ! reason that nem-ly e\-ery well is reported to have I G(OZOgi8t, 
Potomae that several other wells show a Bimilar 10 'Y., ,\hieh are several miles ilistant from Rny ! been sunk mainly through bowlder clay until the Deeemhel'l 1900. 
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I,QOA'l'ION, O"WNER, J£TC 
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T. 21, R. )0 W. Spc. 23, east part ... 
'f. 21, R. 10 'V. Hee. 2-1, west part. 
T. 21, R. 10 w. 8ec. 26, Wm. Kl..:er .. 
Same section, Mr~. Mary Kizel·. . 
Sanle section, 'Y. ,J. Ashby. , ..... 
T. 21, R. 10 W, 8ec, 27, north part .. 
'1'.21, R. 11 'V. Se(1. \9, (Myersville and 

vicinity, severa,! Ilowing well~) 

I 'r. 21, R. 11 W. Sec. 20, Noah Young.~. 68(1 
Same section, Noah Yonng..... . ... I 1350 

I ~~~~~~~kt,iG~o?;:¥a~~~;:on ~~~ 

; RiHlllarck, S. 'V. Claypool.. 674 

, T. 21, R. 11 'Y. See. 26, y,t. Burn~ide. 71)0 
, T, 21, R. 11 W. Sec. 27, P. Stan·" . 139() 

Same sect,ion, A. Cass.. . . . . .. . . .. . 690 
T. 21, R. 11 'Y. Sec. 2l:!, Ira IngraUl.... 6l'!;) 

, T. 21, R. 11 W. Sec. ~O, Allen Wood~ 615 
Same section, Leonartl farm . 635 

Same ~eetion, John Furay tl130 

T. 21, R. 11 'Y. Sec. 33, J. I. Cunningham. 
8ame ~ect,ion, lIJ. Deck ........ , ... . 
Same section, .r ohn Call1pbell . 
SaIlle 8eetion, Daniel Cox ......... . 
'f. 21, R. 11 W. See. :14, W. ~ors(' 
Same !\tletion, (J-eorge Huffman, .. 

I ~:~:; ~~~~t~~: i1~~~§eta~~~~t~.~~ .. 
I T. 21, R. 12 W. See. 2,), Prior WOOdH. 

, Same section, Alien \Voods 

i 
I 

! 

I 

I 
I 
I 
, 

Sanle section, I.eonard farm .. , .. , 680 
T. 21, R. 12 W. Sec. 26, Andrew White,. 6!J1l 
Same llection, at llchoolbollse . . 600 
8aIlle ~eetion, L. White. . . . . . . tlOIl 
T. 2t, R. 12 Y'IT. See. ~H, V. Lane .. , 600 
Same Heetion, C. Lane................ 690 
'1'.21, R 12 W. Sec. 32, 13. Crawford 660 

Sallie section, F. Cra.wford ........... 670 
T. 21, R. j2 W. Sec. 33, Geor~e 8111ith .. 690 
T. 21, R. 12 W, Sec. 34, W. Henthorn ... 680 
T. 21, R. 12 W. Sec. 36, Henry Woods, 630 

Same section, John White, . 630 

Same section, John White, ............. 680 
'r. 20, R. 10 W. Sec. 17, State Line, I 71;) 

publicweU. 

Same seotion, John Hoover .... 720 

Same section, State Line tile factory ... 715 

~~2~ R~ii~W ~f::~.¥8,r~~a.:a1~~s iii'gl~ 710 
720 

Same section, Mrs, J, M. Adams ..... ,. 720 
SaIlIe section, John Makensom ........ 71.0 
T. 20, R. 10 W. Sec. 19, O. P. Bird ...... 1 710 
T.20, RiOW. Sec. 20, OwenWedgebul'Y'1 700 
Same section, Henry Clem .. , ........... 680 

, 

1 

, 

T. 20, R. 1.0 W. Sec, 21, Charles Adams 
T. 20, R. 10 w. Sec. 29, Jallies Johnson. I 

! ~: ~~, ~.1~~~ ~s~c~D31,1i~t~~t~a~~~~~: I 
I ~!~: ::!t~~: ~h~~~?}~~~ : : : ... : : : : : '1 

T. 20, R. 10 W. Sec. 32, Henry Radllffe.·1 

I ~~I~~ '~fto,,'?S~: 8:d;~t~·r' Cl~~::: : : : I 
T. 20, R. 11 W, Sec. 1, AUJltin Andl'e"~'1 

~: ~g: :: U~: ~:~:~: ~~: ~vhtfc~~ll:::1 
I T. 20, R. 11 W. Sec. 8,.T. McGervin., .. . 

T. 20, R. 11 W. Sec. 9, J. Lockport .. . 
Same section, G. F. Conover ... 

I ~~~o~ R~t\oW.MS:c.~~~M~~ L~~~~d::: 
I Same section, 'I'homas Cox, ........... , 

Same ~eetion, Mr. Jenkiill! .......... . 
I '1'.20, R. 11 W. Hec. 11, Mrs. Z. Starr .. 
I T. 2.0, R. 11 W. Sec, 14, J. J. Campbell 
I '1'.20, R 11 W. Sf;lc. 15, A. Voorhees ... 

660 
680 
670 
650 
650 
1350 
650 
GilO 
65.0 I 
690 
720 
660 I 
GnO 
720 
730 
700 
700 
72.0 I 
73.0 
710 I 
64;) 
700 I 

T. 20, R. 11 W. Sec. 16, J. Clapp. . 680 
Same section, S. Adams.. .. ............ 61:\0 
Same section, A. Johnson .... , ...... , , . ,I 6130 
West part of same section, ~evel'al weIll). 700 

! T. 20, R. 11 W. Sec. 17, Ezra Doan,... 660 

! ~~m~_section, Mr. Haworth .... , ...... 1 610 

17;"; 
bO 

IHH 
170 

181 

75 
73 
90 
Oil 

110 
JKO 

130 

70 
70 
90 

100 
94 

1~6 

I 

I 
66(1 

70 
44 
16 I 

l!JG 

126 \l(i0 
72 678 
72 ' 1 
G5 

10(1 
145 
2,35 

90 
115 

70 
70 

3G 

116 
140a 

144 

140a 
90 

136 
13,~>a 

144 
128 
125 
21;) 

i 

1 
676 

'I 

657 
680 

'I 
1340 

640 

j 
, tl60a 

11313030 

I 

TABULATED DATA CONCERNING WELLS IN THE DANVILLE QUADRANGLE. 

[Approxlmateueplbsaodaltitudesindiootedbytl1eleltera1 

1-------

Reported by Ueorge Logan, well drille;. 'I Same section, near oonter ..... "' .. 
t}~~;~~~ t; it:~~~(. t~~~; ;~g ~~H~~: ; T. 20, It. 11 W. Sec. 18, R. H. COllne~ 
Reported by owner. , T. 20, R. 11 '\T, Sec. 19, John Phipps 
Repurted hy owner Same ~{l(,tion, E. H. M.orrison .. 

~~J~\k~~t~t;:i~:~I~~ about 60 anti tOO feet, I T. 20, H.. 11 W. Line of see~. 21 and 22 I 
main supply ft'om Ilear bottolll. 'Vater! Philip Zorm and JOHf'ph Phillip~. I 
chalybeate and hard. Hate of flow i '1'. 20, R. 11 W. Line of );ecs. 22 and 2:1, 

~r~~~ I~;p~oi~5t~!I}~~~ ~~~~I~~~~~A~J~ i ~.Eio:WR.arid,~. J:/~tJ~ D. camPbell.: 

~';f r~~:~:~~r,lf~n~!~i~ream. I ~~~~: ::m~~: ~~i~~~!::~I:I: :: : : :: : : : .1
1 Heported by (~eorg-e Taylor, w",ll driller. 

T~i) ~l\~e P~~I{t~~~ti:~t~~) ts~I~1~~~h5 ~~k ,~!~~: :~~i~~: ~!~~lJ],~f~~~~,:: ... :' ·1 
with lot flow of water, 10 feet; (4) blue ' T. 20. R. 11 'V. Sec. 24, A N. J .. ",nt'ave :1 

y~,;lfJ~ ;~~:~<-'~t~nd and gravel near hottom, " '1'. ~O, R. 11 W t<ec. 26, A. CampbelL . I 

R~;~~~~ll~~? ::~(;l'ge Taylor, well driller. I '1'. 20, R. 11 W. Se('. 27, R. L. Howa.rd . II 
R<'POl"t<'d by George Taylot·, well driller. 
Ma.inly WI; weak y('ins at, 35 to 40 feet. 
Mainly till. Heporred by George '1':lylor. 
Weak flow; drift nwinly till. Same section, C. P. Cozatt.. .. 
Coal at 140 to 145 feet, Reported by I 

A. ,rood);. 

H~l~~~I~~.uch below surface. Reported by : §~!O~ :!~fi~~\~:'~~' ~~~;!;~' ... 
Heported by George Taylor, well driller. 
Reporteo by George 'l',l,ylol', well driller. T, 20, R 11 W. Sec. 29, E. 
Reported by ~ieorge 'l'aylor, well driller. Same se('tion, E. Osborn .. 
Reported by (jeOl'g'e 'l'aylOl·. well driller. 
Reported by Heorgc Taylor, wp]1 driller 
liepoJ'teu by Ht'orge 'l'aylor, well driller. 
Reported by George 'l'aylol', well driller. 
ReIJortetl by (t(-lOrge 'faylor, well driller. 

Gravel below t.iJl 'l'~~':'~!~(l"';:~(~d~;:t~ ~~~~_~ feet above Sll.!'· I 

Hra"el at GO fed,. 'Yater supply is frolll a depth of iiO-f~t; 
I shale and ("oal at about HiD feet. 

lnfonuation by tenant, 
Infon:nation by owner. 
Information by Andrew '\'hite. 
lnformation by Andrew Vi'hite. 
l~epol'ted by lienry (tray, well driller. 

T.20, R.it W.See, 

IkJporkd hy Henry Gray, well driller. 
Coal Measur(l~ ~hal(' at 105 feet; cual at T. 20, R 11 W. flee. :14, ~\ndn:)w HOHeh I 

about 200 Ieet. \Vater vcin on ~a.J[Je Same ~ection Ch'Lrle8 ShellIl 

1 I ~ii~i ii ffii:i'~fi~muon by Hemy ;"'~; ;,o~~; "::~ :;,~~;:':::::'" Ii 

Gravel below till. V;ell overllo ... vs .• &ported by Allen 'r. 20, R. 12 'V. Sec. 5, Austin ,I uvinall 
'Yoods. T. 20, R. 12 W, Sec. 10, sehoolhome.. I 

Gravel below till TWo~d~.IS overflow. Reported by Allen ~~~: =ti~~: ~[~it;~ ~=jr:l~id: .... I 

~~~~~~~t~I~d;s.~r~ds ~g~ °fu~~fl~. ~creen ~~I~t, R.cY~W.~~~if.t~~J~h~~~~·: .. I 
strock at tl7 feet; a (lOarse!" sand struck I 

I F:;I~a!~~~~~:~i~;:~~d at 79 feet; eOUJ"8er ~~~o~ R~iig,v· ~~~?1f.iJ~~n· F~g~t:: "1 

1 
FinD sand. 

Finc ~aDd. 

690 
660 

690 

690 

\l,jO 
68<) 
680 
680 

680 
670 
710 
1370 

670 

700 

700 
700 

68,) 
1375 

690 
6DO 
n90 

690 
690 
6tO 
675 
1375 
68,') 
680 
660 

6,,0 
680 

I Sand, 
I Sand. 
, 8and. 
I Sal~d. 

santl near butt()~n.,1 I 

; ~l~~~ :~}I g~~ ~~~~ ~~:~ ~g~i~~~' ,I Same scetion, F. OHborn.. .! 1375 
Strong well from sand nea.r bottom. II 
~~gr1ede~;rJ~~aI~~~~~~' bottom. I: ~~~~ R~iit,V?~!: ?4~aW.tB'- M~K~iy:: +3g 
~~~!~~~ 1~~ ;\~~~r~o()ver. II Same sootion, G. L. Fairchild ... 

Nth~o~gh r~~~a~a:l!t~~et\bg~~lll£U;::~~ I Same section, Mrs. English .. 
No water ohtained. but a good well neal' I 

730 

700 

by at 35 feet. . T. 20, R. 12 W, Sec. 15, E. Cunninghanl. 725 
Strong well from sand neal" b(}ttom. I Same section, K Cunningham .. , 700 
Reported by Henry Clelll. 

i 
i 

, 

140 
100 

210 

220 

lOB 
148 
117 

80 

12" 

95 

117 
31.1 

180 
183 

I Z~J'('~r;~Zf ~;!:~~~ 6~~~ ~)!ie\rate~ till , 

I 1300a I Gravel. 
600a I Gravel. 

I 
a.boye water bed. 

'Vater l'ises but little in the well. ' 
A well near by; 28 feet deep, is much 

I R~~o~f~;Ck at 175 feet; water is soft. 1350 Sandstone. 

650a 

636 
j 

650 
/;30 

I 66~ 
I 
1630 

I 

!692 

I 
I 63,~ 

I"", 
1 800 

I 

I ~~g 

I 

59,) 
'I 

'I 
j 

64O 

Sandstone. 

Gravel. 
Gl'ayeL 
Uravel. 
Sand. 

Grayel. 
Sand. 
Gravel. 

! Gravel 

I Saml 

IOravel. 

I R()('k ~tru(lk at almut 1130 f('et; watel· is 
I ~oft. 

'Vt'llat resitience. ' 

I 
Well infield 
Reported by.T. n. Camphell. 
'Yell was driven to 12.'; feet, but completed i 

I wl~,lL8~!:;~trong. I 

, ~~~:!~'t':Xlty John Hoover. I 
I Another bored weJl on sallie farm i~ 85 feet 

I ~~\\ ~~v~h~.~~1r~~I:~!S~~ fcet. 'rhe IIO-fout I 
I Rlue till, 40 feet; pink till to water vein 

Il.t':u: bOttOili. Another boring 170 1pet I found no water; it pas~tl through 11. 

I ~~~~~~:ila~;ri~~~~~IJ~le'!~ttg~::dto,,~ZI(: r~\~~~ I 

i re~~~ined one·fourth mile north at 108 I 

(}la-..el I Reported by C. P. Co:t.att. I 
! Hoek I ,\ l~~~Iifo~l~:r ;(~~I :r~~~e~) ~~?f~~~\.180 feet I 

I ¥~:~::~. and top of I ~~~"';!:'t~J'bJe?:'~tri75 fee\., another at 1~0 I 
roek I ~~~\1:;~~~:atell coal at bottOIll of bor-

! ~~:~~l: i ~:~~~~~3 ~~ ~~~:~: 
HraYel I TeJ'IlliIlated in gravd. 
(lrayel. I Reportt'd uy V,,-. MYZ'I·S. 
~;~;~:: I Reported by owner 

G rayel. ! ~:~~·r~~ro;~~d'e~'~1l,~{~r2r~~~~~r <;~ne!t:pt. 

1 
'Vater mainly fJ'Oill ffO to 100 feet, but 
8omeirOlll50feet. 

Rc<l Haml, Yellow till. 15 feet; Hoft blul' till, 70 fpet; 

! (fravel. 
I GrHVPI. 

Hravel, 
I 

Gravel. 
'I 

Crravel. 
GraYe!. 

l·(·d sand, 8 f('et. One-fourth mile sontll 
! tc:t~L 1111.); a strong Allpply of wnt<-'r at GO 

R('ported by Ja.eon Hosch 
I Report.ed by C. P. Co:mt.t, 
, The uppel· 8.0 feet mainly day, remaiIH1t.ll' 

sand and gravel. Well sunk deep to 
, obtain large supply. 

I ~~~~!~ ~~ ~~~:!;: 
I 'Vater barely l'ises to th" hlll'face. 

Reported by Henry Gray, well driller. 
I Reporte<l by Henry Gray, well driller. 

Reported hy Henry Gray, well driller. 

I ~~~~e~.~! s~:~~()Gff,I'f.:£I~~f~;~~t in 

I R(;~rl~~gl~;S~1~hnson. 
I rHopped in bla.ck !!Unti. A well nca.r by 
I f~\.goOd suppJy of water in gravel at 75 

I Gootl well cOlllph·ted at 58 feet after bor
ing 7.0 feet. 

r ~e&~)~e~eW: ~:~~;-g()od one 40 feet deep 
was obtained near it. 

Report.ed by owner. 
Gas waH ~tl'uck near bottom in slleh 

amount that a new well only 75 feet 
deep waR made near it. ' 

Reported by II<'nry (:fray, well dl'illel". 
A well 7;') feet t!eep hus sulphur water, but 

1 1 Reported by John Hoover. 
J ~~6 ~:~~}~~: }~W :~(~l:~~' ~ : : .. , .. :: . ~~g 

OIle neal' by o!:l It'et, deep bas no sulphur. 
Reported by Hellry HrllY, well driller. 
Reported by owner. 625 I Sa-ud 

Y Gravel. 
1 

62.0 
620 
!i4.;) 

1 
68<) 
585 

,620 
680 

j 

j 

1 
ORO 
680 

itl71f 

I ~~3 
I 

I Red sand 

I ~~~1: 
I 8a~(L 

I Sa~d. 
? 

I said, 

I Sa~tl. 
, Rock. 
I Sawl. 

Sand. 
Hand. 
Sand. 

I Sand. 

I GraveL 
I Gravel. 
I Gravel. 

1 

i32 :62.0 i Gravel 

135 Gravel. 

I Reported by owner. 
Very strong well. (ExceptiolllLl.) 
Reported by Robert Brasker, wdl dl'iller. 

I Repolie(l by Hobert Rrasker, well driller. 

! Same sect.ion, Henrietta Mineral Well; I fi90 
present owner, J. Marbles. 

1 t~~~~~ ~~ t~:~ ~;:~~:~: ~~n %n:~;: 
Reported by owner, 

I Reported by Heorge Taylor, weJl driller, 
Rcpo)'ted by owner. 

I Reported by Georgc Taylor, well drjJler. 
r Reported by owner 

'r.20 R.12W, Sec.lil 

II T, 2.0, R. 12 W. Sec. 16, scyeral wellH ... 

'I Same section, Andrew Sinkhorn .. . 
i, Same section, coal boring ........ . 

r 'r, 20, R 12 W. See. 21, Thomab Pieree .. 
, Reported by owner. 

Very weak welL Reported by owner. Same ~eetion, Dr. Moore ............. . 
I Struck rock a,t 170 feet; very we.'lk wpl\ I T. 20, R. 111 W. Sec. 22, M. C. CundolI .. . 

I t~~~i!~ t~ ~~Z~~ :t;:n~~: ::n 1~m:~: II Same seetion, ~everal wells, .. 
I Reported by Georg-e 'l'aylor, well driller. il T. 20, R. 12 W. Sec. 23, W. 

670 I 155 
650a I 203 

71O! 173 

90 
144 

1 100 
150 
195 

11350a 

'Yater chalybeate; has been sold for 
IIledicinal PllrP08PS, 

Saml and graveL Sef~~~(tl W)o(l tubular wells at 7;) to 100 

Sand nnd gravel. Spvoral good tubular well!; at, 80 to 100 ' 

Sa.nd. 

Sand. 
Grayel 

feet. 
Roported b~ Henry Gray, w011 driller. 
Strllek a 6-foot bed of coal at about 180 I 

foet. Henry Gray, driller. ' 
R~~:k~ by owner that no roek was i 
Reported by ThOlnas l'ier()e. I 
Strong well. I 

Gravel ~nd sand. Sef::~a~}~~ e~l~~:~~~~ell~ at 100 to 150 ' 
Sand. No roek strwlk; water bed at abont 17;) 

I Reported by J, D. Campbell. if 
I DWe~~)rl~)~tb;~o~~:OT~;(~:,s:elf~~Ji~~' I Same section, W. P. Smoot.. 700 I 9G i 1380 I Gravel. 

fept. 
Reported by owner. Shallow wells in I 

I ravines on saTHe farm "'ill overflow at I 
Good well. Rt>ported by owner, I I 

~:~ :::~il: ~~~~~:~ ~~ ~~~~;:: Same section, several wells ..... ; {~: ~~}! 650a I Sand and gravel. 

I wd:~t;ells ranging from 35 to 80 feet in T. 20, R. 12 W. Sec. 24, )frs. Parnell .. I 1390 I 95 I ? 

I Se~~~~; ~~l~~~ ~eIs from d~ift beds at I 
I 100 to 15.0 feet have head only about 650 I 
I reetA. T. , 

I RoekstJ:uckat bottoffi; water vein at It4 Samesootion, JaeobRatlebaugh ....... 1690 I 80 I 1 

I R!~rled by owner. Same section, several wells,. . ... {~g ~gg ~; 1350a 

- ~_________________ - __ - - - ___ - _~ - - __ 1.. _____ 1 __ 

I irJ~S~a~ fX !e~trntDoes not l'ea(lh ro('k. I 
Sand and gravel. I ~eyeral tubular wells from drift heds at I 

: 100 to 1:10 feet. ' , 

------ - --- - -- - ~ 
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TABULATED DATA CONCERNING WELLS IN THE DANVILLE QUADRANGLE.-CoNTINUED. 

~---------.-------,-----,----,--------,-----------,,----.-----.--------.----

Loe_nON. OWNER. ETC. _ ,:.1 D.,.,D. :.:. W_TER-BE .. "G ,ED I """ARKS 1' __ LOCA.TION, OWNER, ~__ F-~-ab:-·· _DE_,",_B. __ ~._::_.[_W_A_TE_R-_B'_""" __ G _RE_D-t. ____________ [ 

T. 20, R. 12 W. Sec. 25, O. G. Knight... 690 144 et:e:: Fine sand ~~alsOu::c::s:uf~~flFor'!r:sin~r~ D:t::!~, College street south of Main ~15' 114 5~ Sand. B~~ch~!~:~~~~?:; :n~~t, below 

same farm Danville, Columbus street south of 630 101 570 Sand. Weak well. e: ::~~~~~: ~=~M!d~~~~:::" ::~ ~~ 616 ~~:~ ~net=dwb~l!.athf.~~ ~~ road a.t D!:-rln!;~on street near Wabash 600 58 560 Sand. Reported by owner, A. Bowman. 
Jacob Bailey's has similar section and R. R. 
head. Danville, P. Yager, Vermilion street 600 6S 540& Gra.vel. EntiJ:ely sand and gmvel. 

Sand and gravel. SeH~~ iat1j~:'al' wells at 75 to 180 feet. D:~~~J~:O=:, Vel'lnilion street 600 66 ~4Oa Gravel. Largely cemented gravel. 

t:~~l. } I A ~~'f. boring en~ shale at about 200 D:~~,.~i'*es:a~O;k street north of 600 60a 540& Gravel. U~:~. 15 feet clay; remainder gran·1 and 

'1'.20, R. 12 W. Sec. 26, several wells ... {~~ l~g} 61Oa. 

700 {~ T. 20, R. 12 W. Soo. 27, E. Allen ... 

Same section, Mr. Grimes's and other 
wells. 

T. 20, R. 12 W. Sec. 35, J. S. Lee .... 

Same section. Ml'I!. Lizzie Hughes ... . 
T. 20, R. 12 W. Boo. 86, F. Buy .... . 

T. 19, R.I0W. Sec. 6, Frank Shafer ... 

Same seetion, Isaac Currant .. 

T. 19, R. 10 W. Sec. 7, Saw. Martin ... 
Same section, T. O. Talbert ... 

T. 19, R. 10 W. Sec. 17, R. Peterson ... 

T.19, R.I0W. Sec. 18, W. Olehy .. 
Bame section, RileYl!burg elevator ... . 
T. 19, R. 10 W. Bee. 80, several wells .. . 
T. 19, R. 11 W. 800. 1, schoolhouse .. . 

67' {~} 
690 

". 690 

600 

650 
650 

115 

150 
125 .. 
85 

66 
60 

162 

, 
'" , 
590 

631la 

680. 

637 
681la 

688 

'"" {'iZ}'" 
650 90 635a. 
6.50 16 640 
650 176 ? 

Gravel. 
Gravel. 

Gravel. 
Gravel. 

Saud. 

Sand. 

Sand. 
Sand. 

Rock. 

Sand and gravel. , 
Sand. 
Fine sand. 

T. 19, R. 11 W. Bec. 2, S. Hancock..... 640 75 ? 
T. 19, R. 11 W. Sec. 10, J. Hough.. 680 100 Silt. 

T. 19, R. 11 W. Sec. 11, C. B. Brant..... 620 

t.f9~ :it~WW.C3:.I~,SG!,~fli~~~:: ~ 
Same section. George Wah............. 650 
T. 19, R. 11 W. Sec. 14, l!choolhou.l!e..... 680 

12 
60 

116 

" 170 

, 
610 , , , 

Gravel. 
Sand. , , 
Fine sand. 

. Soldiers' Home, near Danville .. 

I Danville, Brewery .. 

635 {3~} 615 Gravel. 

600 {s~ 

~=;:3:: ~~~la:oXa:t; S~~y' C~k' 595 
Valley. 575 

Danville, Big Four Railway in Stony 675 
Creek Valley. 

Danville, C. & E. I. R. R. between Sec- 375 
tiOD street and Stony Creek. 

I {610 Danville, C. & E. 1. prospect borings... 375 

Dan1'ille, Bowman street north of Semi- 620 

D=!rll~~r:~er of Anderson and Semi· 620 
nary streets. 

Danville, corner of Bowman and Benli- 620 

D~!bl!~!!e:r of Kimball and Well- 620 
ington streets. 

---------

560 , .. Gravel. 
Rook. 

~:Ifall ;.au;::~n:~~fi!e~:!!o:a~!n D!':~~1.~~W~bury,cornerofoak 600 Gravel. 

feet. . James KnJght, and James Clark. , 
So~:~ ~:ll:t~n 8:i~!~ction at 75 to 90 I D~~S~~~w:~~t, R. H.-Carnahan, 1'00 " 24 ..... Top of coal. 

~~i;er~~~Yb~~:Ptill~Il~~~S!=bny D~~~ei :;~. James Partlow, north 680 

n:~~~ t;t o~~~~s =~;. through blue ! Danville, Roselawn addition ........... '1'50 
till. 

Reported by owner; mainly through blue Danville, N. W. part, F. Van Valken- 630 
till. burg. 

8trongwell. Danv-!lIe, N. W. ~rt,.T. Perry .......... 680 

feet. West Danville, S"anford Bailey.......... 610 

158 

100. 

36 

60 
46 
28 I 

Strong well; other good wells near at 30 DanvIlle, N. W. part, E. H. Palmer..... 630 

ruJ: 40d f:'!t~'bl1!oo~~~ilhe~~1 J'ltl: 'Batestown, several wells.. . . . 640 
Solland yellow till, 9 ree.t; gray tiU, 9 feet; II 

20a 630 

16 640 water, 5 feet; reddish ela.y, soapy, with One mile southwest of Batestown... .. 655 
few pebbles, 
clay, 10 feet; Hillery and vicinity.. .. 650 15a 640 

Good wells at about 16 feet .. 
Muebf!.nesand; welliBweak. Other wells 

~e:t~':~ If. ~.f;;~~t~epth, are strong. 
Water from blue silt at 92 feet; shale 

struck at 100 feet. 
~:fi:!th~ ;:~~. springs in vicinity. 

Reported by Robert Brasker, well driller. 
Well strong. Reported by owner. 
Well very weak; good well at neighboring 

farmhouse at 40 feet. 
Several wells obtain wa.ter in gravel below 

till about 50 feet. A boring 370 feet in 
depth obtained saJ.t water. F . 

'" BOring west of car shops. No water ob-
tained; mainly blue till. 

BOrings in Soon,. Creek Valley north of 
car l!hopl! obtawed no water at depth of 
40 feet. 

Rock at bottom. Water from gravel be
low till. 

No rock reached. Water from sand be10w 
till. Borne water at 60 feet. 

I 
Head exceptionally high. ' 

Entered rook at 104 feet; weak vein in fine 
sand at 67 feet. Drift ~ainly tilL 

Catlin... 655 

West of Catlin, l!everal welll! .. ' 660 25 

Northeast of Catlin, several well.!!.. . . . 650 25 

T. 18, R. 10 W. Sec. 6, Milton Beau- 620 135 

T.4:'-8~:J\0 W. Bec. 7, J. M. Jones. 
T.·IB, R.ll W. Sec. 8, Mr. Boone ... 

Kellyville, several wells .. . 

Westville, several wells .. . 

'65 
'50 

OJ 
39 

670 20 

675 15 

South Westville, l!everal wells.. 680 25 
T. 18, R. 11 W. Sec. 13, Mrs. Anuie 615 180 

Sheets. 
T.18, R.ll W. Sec. 23, L. C. Underwood. 680 36 

T. 18, R. 11 W. Bec. 27, schoolhoUJ!e... 680 203 
Georgetown, severa.l wells... 670 1 ~ 
T. 18, R. 12 W. Bec. 3, Sandusky HilI.. 708 l00a 

T. 18, R. 12 W. Bee. 4, Marion Bur- 672 81 
roughs. 

Bame section, R. O'Connell.... .... .... 67ti 98 
T. 18, R. 12 W. Bec. 5, several wells... 6700 30a 

T. 18, R. 12 W. Sec. 8, W. Church .... 680 {1~ 

680 I' 90 

T. 18, R. 12 W. Sec. 15, R. Cllpaon.. 685 70 
Same section, Charles Barley.. .. 675 70 

T. 18, R. 12 W. Bec. 16, J. M. Dougiaa.B .. {~~ 1~ 

T. 18, R. 12 W. Sec. 18, Dennil! Clingan. 

690 70 
675 70 

Same section, W. 8. Douglass .......... . 
T. 18, R. 12 W. Bec. 22, David Barley .. 

.' 

.., 
'" 
640 

650 

618 , 

'. 
'" 

670 

.. , 
867 
68iJ , 
, 

667 

Rook. 

Gra.vel. 

Gravel. 

Gravel. 
Rook. 
Gravel. 

Gravel. 

Sandy gravel. 

Band, 

Sand and gravel. 

Gravel. 

Sand or gravel. 

Rook. 

Gravel. 
B=d. 

Sa.nd. 

Band. 

Sand. 
Sandstone. 

Gravel. 

Rook. 
Gravel. 

Band. 

Shale. 
Gravel. 

Gravel. 
Clay. 

Rook 

Gravel. 
Gravel. 
Gravel. 
Rock. 

Band. 
Gravel. 

Clay 30 feet; remainder gravel. 

Water comes in below grave-I at top of 
coal. . 

In rock near bottom. 

Severa.l weill! about 100 feet, mainly 
through till. A few good wl;'lls at 20 or 
30 feet. 

Mainly through till. 

~~!r~~~!.~~~~. 
Clay, 8 feet; gravel, 18 feet; till near bot

tom. 
Good wells at 10 to 20 feet in gravel or 

sand below till. 
A well on a kame penetrated clay 4 foot 

and then sandy gravel to bottom. 
Well!! usuaJIy enter water-bearing sand 

below till at slight depth. 
Mt2Ta:t~ obtain a good supply at 10 or 

Wells usually penetrate 15 or 20 feet of till 
before striking water-bearing sand and 

W~llir~8tdom exceed 2r.i feet, and obtain 
water in gravel or sand below till 

Mainly till to 120 feet, ooaJ at 120 to 126 feet. 
Water from shale below ooal. 

Mainly through blue till 
In Hawbuck Creek. Valley, probably in 

~!o: ~~r;-~~t!~~liii to 20 feet; 
shale entered at 40 feet. 

Weill! umally about 16 feet; water from 
sand below till. Drift:is about 80 feet. 

Wells 20 to 80 feet are usually strong. 
Rock. entered at 90 feet. Surface sand 2Ii 

tain
ing a good supply. 

A ;e~b~~t~~ o:ee1f ~~t.:;hd::!!l 
and gravel 

Mainly through blue till; sand at bottom. 

Well weak; shale entered a.t 92 feet. 
Good weIll! usually obtained at less than 

36 feet, but one well in BOuth part of 
section is 69 feet. 

A t:::t:: =t{:>rm~n:;\~era:t ~ d~~~ 
did not obtain water. Shale wMentered 
at 80 feet. 

A pro.spect boring fol' ooal struck watel'" in 
rocka.t 00 feet. Coal was found at about 
210 feet. 

M»inly till; gravel near bottom. 
Malnly tHl; gravel near bottom. 
Good well from gravel below till; another 

boring 100 feet deep reached shale with
out obtaining water. 

Mainly till; sand near bottom. 
Mainly till; gravel near bottom. 
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DETAILED COAL SECTIONS DETERMINEO BY DIAMOND DRILl..,. 

FIG. lO.-SECTION THROUGH CATliN, GEORGETOWN, AND HIGHLAND TOWNSHIPS, ALONG LINE A B ON ECONOMIC GEOLOGY SHEET. 

HORIZONTAL SCALE: APPROXIMATELY 1 INOH-1 MILE. 

KeilyNo3 

FIG. 11.-SECTION THROUGH GEORGETOWN, DANVILLE, AND NEWELL TOWNSHIPS, ALONG LINE COON ECONOMIC GEOLOGY SHEET. 

eLI ,lNOIS - INDIANA 
DANVILLE QUADRANGLE 



INFORMATION CONCERNING 

TOPOGRAPHIC AND GEOLOGIC MAPS AND FOr,IOS 

AND OTHER PUBLICATIONS OF TIlE GEOLOGICAL SURVEY 

CAN BE RAD ON APPUCATIQN TO 

TIlE DIREOTOR, U. S. GEOLOGICAL SURVEY, 

WASHINGTON, D. C. 




