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The soil resulting from its decay is a stiff clay, which does not 
compare in fertility with the glacial and bottom lands of more fav­
ored portions of the State. * 

THE KASKASKIA GROUP. 

CHARAOTER.-Overlying the Mitchell limestone is a series of lime­
stones and sandstones, regarded by Kindle as belonging to the Kas­
kaskia group. t This group is made up of three limestone beds and 
two beds of sandstone. The limestones are designated by Kindle 
a;s the Lower, Middle and Upper Kaskaskia limestone, and the sand­
stones as the Lower and Upper Kaskaskia sandstone. The aggregate 
thickness of the Kaskaskia group in 3 north is about 125 feet. 

The Lower and Upper Kaskaskia sandstones vary in texture from 
very fine grained to coarse grained rocks. In color they are usually 
buff or gray. In some places they carry concretions of limonite and 
thin heds o.f coal. 

In all three of Kaskaskia limestones occur chert lenses, which 
are usually thin and of small lateral extent. 

AREAL DISTRIBUTION.-In 3 north the Kaskaskia area extends 
from the east side of 1 west to the middle o.f 4 west. Owing to the 
gentle dip of the rocks, the different beds composing the group out­
crop in successive bands, the lowest bed forming the most. easterly 
band. 

'rhe lower contact of this group, as shown on the map, Plate II, 
can be regarded a,s only approximately correct. The Lower Kaskas­
kia limestone resembles the Mitchell limestone closely; outcrops in 
the region of the contact between these two formations· are not 
plentiful; these conditions, coupled with the fact that this region is 
pitted by thousands of sink holes, extending through the Kaskaskia 
beds, and down into the Mitchell limestone,make it well-nigh im­
possible to correctly locate the line of contact between the two for­
mations. 

TOPOGRAPHY.-The topography of the Kaskaskia beds is more rug-

ged than that of the lower limestones to the east. This is due in 
part to the beds themselves, and also to the thick Carboniferous 
sandstones that overlie them. Passing westward from the east side 
of 3 north, 1 west (i. e., from the east side of the Kaskaskia area) 

':'The Mitchell limestone is a very pure carbonate of lime, and is now being utilized by 
the Lehigh Portland Cement Company, of Mitchell, as the carbonate of lime ingredient in 
the manufacture of Portland cement, 2,000 barrels or more being the daily output of the 
factory, which was completed in August, 1902. Two other large cement factories will soon 
be erected near Mitchell, and will use the limestone for the same purpose. w: 8. B. 

tlndiana Department of Geology and Natural Resources. 20th Annual Report. The 
Whetstone and Grindstone Roeks of Indiana, by E. M. Kindle, pp. 328-368. 
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the hills become gradually higher until the rugged hills in Town­
ships 2, 3 and 4 west are reached. 

Most of the drainage from the Kaskaskia area in 3 north is sub­
terranean. 'l'he sink holes of this region are much larger than those 
further east, valleys sometimes three or four miles long and two or 
three hundred feet deep heing drained through underground chan­
nels. This gives rise to confusing systems of hills and valleys, though 
the topographic map brings out certain well-defined drainage lines, ' 
or valleys, which are themselves usually made up of series of sink 
holes. 

ECONOMIC GEoLoGy.-The Kaskaskia limestones afford a good lime 
and are often burned for that purpose. In some localities the Kas­
kaskia sandstones make excellent whetstones. They are quarried 
for this purpose in Orange County. 

UPPER CARBONIFEROUS. 

Lying unconformably above the Kaskaskia group are the rocks 
of the Upper Carboniferous, with beds of possible Permian age at 
their top. Taken as a whole, these strata may be broadly grouped 
as follows, beginning at the bottom: 

(a) Mansfield sandstone. (Basal sandstones often accompanied 
by some shale and one or two thin beds of coal.) , 

(b) The Productive Coal Measures. 
(c) ,The Merom sandstone; a sandstone of Carboniferous or Per­

mo-Carboniferous age lying unconformably upon the topmost 
Ooal Measures beds. 

MANSFIELD SANDSTONE (THE BASAL SANDSTONE). 

CHARACTER.-The'Mansfield sandstone lies unconformably upon 
the Kaskaskia beds, and is overlain unconformably by the beds of the 
Productive Coal Measures. It was designated as the "Millstone grit" 
and "conglomeratle sandstone," by writers on Indiana geology until 
1896, when it wal given the name Mansfield sandstone by Hopkins. 

':Dhe Mansfield andstone has a thickness in 3 north of about 150 
feet, as exposed n the bluffs along White River above Shoals, in 
Martin County. iIt varies in texture here from a moderately fine 
grained sandstone to a coarse stone, in some places bec'DIning con­
glomeritic. It is yellow to brown in color and often has distinct 
cross hedding planes. At the base of the Mansfield sandstol).e a shale 
b€d, with one or two thin beds of coal, often occurs. In places this 
shale has a thickness of 20 feet. 
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AREAL DrsTRIBuTION.-'rhe Mansfield sandstone outcrops in 3 
north over a strip of country about 22 miles wide. Its easternmost 
outcrop is near the middle of the east line of 2 west, where its base is 
near the tops of the hills. Westward from this it is the cap rock of 
the high hills through 2, 3 and 4 west, being carried gradually lower 
in the hills by its gentle westward dip. 

Its b3J8e finally passes beneath the drainage near the center of 
Township 5 west (Plate II). 

TOPOGRAPIIY.-The topography of the Mansfield sandstone area is 
quite rugged (see Plate II, Townships 3, 4 and 5 west). The valleys 
are arranged in the intricate dendritic systems. The hilltops axe pro­
tected by the heavy sandstone capping them, while the streams have 
cut down through the underlying softer beds, making of the area a 
thoroughly dissected- plateau. The hills at the west edge of the 
Mansfield sandstone area are less rugged than those at the east sim­
ply because in this region the beds have been brought near to their 
base level of erosion (the level of East \Yhite River) by their west­
ward dip. 

ECONO}UC GEoWGY.-In some localities the Mansfield sandstone is 
an important building stone. Where it occurs with an even, sharp 
grit, as it does in some portions of Orange, Martin and Dubois coun­
ties, it makes excellent grindstones and whetstones, and is used for 
these purposes. 

The coal beds found at its base are of small commercial import­
ance. At its base there is often a bed of kaolin, which may prove of 
future commercial importance.* 

':'This kaolin is a very pure silicate of alumina, its chemical composition, determined by 
!loyes, being as follows: 

ANALYSIS Ol!' KAOLIN FROM NEAR HURON, LA WRENC"E COUNTY, INDIANA. 

Per Cent. 
Silica. .... . ..... .... .. .. .... ...... .... .... . ..... . ...... .... .... .... .... .... .... 44.75 
Alumina .................................................................. .. 
Water ...................................................................... .. 
Ferric oxide ................................................................ .. 
Lime .................................................................. ~, ..... .. 
Magnesia.. . .. .. .. .. .... .... .... . ... ..... ~' ......... , ...................... .. 
Potash ...................................................................... .. 
Soda ........................................................................ .. 

38.69 
15.17 

.95 

.37 

.30 

.12 

.23 

TotaL... ...... .... .. .... .... ...... ....................................... 100.58 

This kaolin waS used for years in the manufacture of alum sulphate for sizing paper. 
Lack of transportation facilities caused the abandonment of the enterprise. The principal 
beds are located four miles from Huron, a station on the B. & O. S. W. Railway. Thousands 
of tons are in sight in the folir slope shafts which have been opened. It js not plastic, but 
very refractory, and is suitable, when mixed with a small quantity of plastic clay, for mak-
ing high-grade refactory wares, ultramarine, etc. W; S. B. 

• 
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THE PRODUCTIVE COAL MEASURES. 

CHARACTER AND AREAL DISTRIBUTION.-The Productive Coal 
Measures consist for the most part of shales and sandstones, with 
beds of coa~. Fire-clays and some beds of limestone also occur in 
them. All of the important coal beds of the State occur in this 
group of strata, between which and the Mansfield sandstone is a 
slight unconformity. This division of the Upper Carboniferous is 
subdivided by Ashley* into Divisions II to VIII, inclusive. These 
divisions are more or less arbitrary and are made for convenience in 
the discussion of the geology of individual localities in the coal 
region. 

In thickness the Productive Coal Measures strata vary much in 
different parts of the State. In Township 3 north they have a thick­
ness of 800 feet where penetrated by a bore hole at Vincennes. Eoc­
c'ept when covered by glacial debris, these strata, with the overlying 
Merom sandstone, outcrop over a broad strip of country, extending 
from 3 north, 4 west to the Illinois line a,t Vincennes. 

TOPOGRAPHY.-The topography of the Productive Coal Measures 
of Indiana is almost always gently rolling or quite fiat. The general 
cha.racter of the topography is best seen on the accompanying map 
(Plate II), from 3 north, 4 west, on westward. 

The low relief of the Productive Coal Measures area is mainly due 
to the glacial covering over it, coupled with one o,f two causes, de­
pending upon previous conditions, as follolws: 

1. The beds of the Productive Coal Measures may have been 
thicker originally than they are at the present time. If such 
conditions obtained, then th8l~e formerly thick strata wet'e 
removed by erosion prior to' glacial times until their present 
level W3JS approximately reach~d, giving the low relief of the 
present time. The strata being made up of soft and easily 
eroded sandstones and shales would have made this possible. 

2. The Productive Coal Measures may never have been elevated 
much above their base level of erosion, i. e., abo·ve their pr'es­
ent level. In such event the present relief wo·uld, of course, 
be the inevitable result. 

ECONOMIC GEOLOGY.-The Productive Coal Measures are the chief 
source of the State's cQlal, fire-clays and shale for the manufacture 
of vitrified bricks. 

"Indiana Department of Geology and Naturalltesources. 23rd Annual Report, p. 89, et 
seq. Indianapolis, 1899. 
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THE MEROM SANDSTONE. 

Lying above the Productive Coal Measures and sleparated from 
them by an unconformity is a sandstone with a thickness at Vin­
cennes of from 40 to 50 feet. This sandstone has been known as 
the Merom sandstone, owing to its good exposures at the town of 
Merom. ' 

In general appearance it resembles the Mansfield sandstone, for • 
which it has sometimes been mistaken. Whether it is of Carbonifer-
ous or later age has not been satisfactorily determined. 

As indicated in Fig. 1, the MerO'm sandstone is overlain by glacial 
and alluvial deposits. 

TERTIARY AND PLEISTOCENE. 

Tertiary.-Gravels of possible Tertiary age occur in Township 3 
north, 1 west on the ridge just north of the center of the southeast 
quarter of Section 10. These gravels may O'ccur on other ridges west 
of this point, but they were not observed elsewhere by the writer. 

Pleistocene.-In 3 north, glacial gravels, sands and clays, ranging 
from one to over one hundred feet in thickness, are encountered 
from Township 6 east eastward to the Ohio River, and from Town­
ship 5 west westward to the Wabash River. NO' attempt is made to 
outline the limits O'f the1se glacial deposits on the maps. In charac­
ter these deposits are similar to the glacial deposits found generally 
in the Mississippi Valley near the southern limits of the glaciated 
area. 

DRAINAGE OF SOUTHERN INDIANA. 

INTRODUCTION. 

Only those features of the drainage of southern Indiana which are 
dependent upon geological structure and are not controlled primarily 
by glacial drift are here discussed. This limits the discussion to' 
that portiO'n of the State that lies south of a line running from In­
dianapO'lis east to' the OhiO' State line, and from Indianapolis south­
westward along the course of West White River to the mouth of that 
stream. 

While the eastern tributaries of Weist White River from Indian­
apO'lis to the mouth of Bcan Blossom Creek and the tributaries of 
East White River in northerJ;!. Shelby and Johnson counties owe 
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their positions largely or entirely to the drift, * the main streams of 
the area referred to are controlled by the underlying' strata. 

The driftless region of southern Indiana is an irregularly trian­
gular area, with the base of the triangle along the Ohio River, reach­
ing from Mt. Vernon to a point a few miles above Jeffersonville, a 
direct distance of 135 miles, and the apex of the triangle near the 
northeast corner of Monroe County, 135 miles northeast of Mt. Ver­
non and 85 miles slightly west of north from Jeffersonville. 

Over most of the region both directly ea:st and west from the un­
glaciated area the covering of drift is comparatively thin. In the 
region to the east especially the drift covering is rarely as much as 
100 feet thick, and many of the streams have cut down through it 
and into the underlying rocks. In some cases thes'a streams occupy 
preglacial channels; in others the valleys have been cut out entirely 
since glacial times, leaving the drift in remnants only upon the hill­
tops and uplands. 

The thin mantle of. drift that covers that portion of the State 
east of the driftless area lies on strata that dip gently to the south­
west, and on an old surface whose general contour prior to the depo­
sition of the drift was similar to that of the present time. 'l'here­
fore, while the minor lines of drainage have been modified by the 
drift, the general south and southwest drainage of the country is 
such as would be logically developed in a country of such combina­
tions of hard and soft southwestward dipping strata as southern 
Indiana possesses, and it is practic'ally the same now as it was in pre­
glacial times. 

There are, in southern Indiana, three thick series of shale beds, 
between which are groups of harder and more resisting limestones 
and sandstones. In going from east to west across the State these 
groups are as follows: (1) the Hudson River shales, along the east 
side of the State; (2) the resisting Niagara limestone, and limestones 
at the base of the Devonian; (3) the New Albany and Knobstone 
shales, all soft and easily eroded beds; (4) the Knobstone sandstones 
and overlying Lower Oarboniferous limestones, which are in turn 
overlain by the sandstones at the base of the Ooal Measures;t (5) the 
soft Ooal Measures shales and sandstones of the west side of the 
State. 

''These small streams are not included in the following remarks regarding the drainage 
N either are the streams between West White and the Wabash rivers discussed, although 
those streams are shown on tbe map, Plate VII. 

tThe Lower Carboniferous limestones are eroded more easily than the beds lying both 
east and west of them (see page 282), but their denudation has not been so great as to form a 
separate drainage basin in the area underlain by them. 
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The softer groups of strata, viz., 1, 3 and 5, form drainage areas 
discussed below as the eastern, central and western drainage areas, 
that are more or less separate from ea,ch other in each case, while 
the harder groups"2 and 4, form the divides, or watersheds, be­

tween those areas. 
'1'he strata that form the different drainage areas and the water­

sheds between them in the southern part of the State, extend north­
ward under the glacial mantle for some distance beyond the bound­
ary of the accompanying map (Plate VII). Therefore, it might be 
expected that the preglacial relief of the country underlaid by those 
strata was similar to the present relief in the unglaciated area to 
the south. Well records show this to be the case as regards the 
central drainage area or trough and its eastern rim at least. In 
preglacial time this trough and its eastern rim certainly extended 
as far north as the north side of Clinton County, while the highlands 
west of it certainly extended as far north as northern Montgomery 

County. 
'This preglacial topography makes it seem quite prohable that the 

preglacial drainage of this trough was from the eastern rim down 
the dip of the underlying limestones to the southwest, along lines 
generally parallel with those of the present streams further south, 
which are in accordance with, and are controlled by, the geologic 

structure. 
The relations of the different drainage areas and the structure 

controlling them is shown by the cross sections on the drainage map, 

Plate VII. 
It will be seen, therefore, that the drainage of southern Indiana 

may he treated in accordance with the groups of strata that are the 
controlling features. 

An examination of the geology in its relation to the drainage 
shows that there are the three following general drainage areas:* 
(1) the eastern area c'overed by rocks of the Hudson River group, 
and including some short streams that rise on the Niagara strata 
and flow eastward into the Hudson River area; (2) the central area, 
covered by the strata from the base of the Niagara up to the Knob­
stone sandstone; (3) the western area, covered by the rocks from 
the Knobstone sandstone to the top of the Coal Measures. This 
last area includes the entire southwestern part of the State, and in 
the eastern part of it the streams have in many places cut down 
through the limestones and Knobstone sandstones and into the 

','These areas can not be regarded as basins in the proper sense of the term, for each area 
is drained by manY different streams. 



-----------~-~~--~-

290 REPORT OF STATE GEOlOG1ST. 

Knobstone shales. These shales, however, have had no part in the 
formation of the western drainage area, which, while largely under­
lain by sandstones and limestones, has its eastern watershed along 
the Knobstone escarpment within a few miles of the lowest part of 
the central area. 

From each of the watersheds, viz., between the eastern and central, 
and the central and western area,s, the streams that flow east acl'O'SS 
the dip of the strata are short and have steep gradients (see Fig. 12), 
while those that flow west, with the dip of the strata are long and 
have low gradients. 

'l'he larger streams of southern Indiana, flow through filled val­
leys similar to that shown in Fig. 6, p. 254. The depth to which 
the valleys have been filled varies from a few feet to over 100 feet. 

The different drainage areas will he taken up in their order, and 
the fe3itures of their drainage S,o far as these seem to depend upon 
the structure of the underlying rocks will be pointed out. The 
boundaries between these areas do not foHow exactly the outcrops 
of the strata which form the divides between them, for short streams 
which belong to the area underlaid by Hudson River beds, for ex­
ample, may rise in the Niagara beds and flow westward across the 
dip of those beds for a short distance before entering the area of the 
Hudson River strata. The same is true of streams belonging to the 
central basin, which rise at the top o,f the Knobstone escarpment. 
On the other hand, the streams flowing westward sometimes cut 
down through the hard strata that formed the watershed, exposing 
the underlying softer strata. These facts must be kept in mind in 
treating the general drainage areas in accordance with the under­
lying strata. 

THE EASTERN DRAINAGE AREA. 

While the highest points in the e1~stern area are almost as high 
as the watershed at its western side, the streams of this area have 
cut out valle,ys, from 100 to 40.0 feet deep in the soft Hudson River 
strata, and the average level of the country is, therefore, consider­
ably lower than that of the country immediately west. 

The Hudson River strata are almost horizontal and the streams 
flow, with few exceptions, more or l~ss directly to the Ohio River. 

Attention should be called, however, to the upper courses of the 
Whitewater River, * Laughery and Indian creeks. 

The upper courses of these streams are almost in line. They flow 
nearly due south, parallel with the watershed formed by the Niagara 

':"Vhitewater River flows through a preglacial valley below Connersville. 
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strata, and only a few miles east of that watershed. * Excepting 
those of Indian Creek, the tributaries of these streams from the eas,t 
and north are comparatively long, while those from the. west, which 
rise in the Niagara strata and flow ,eastward across the dip, are short. 

The main drainage lines and their relations to the controlling 
beds to the west are shown on the drainage map (Plate VII). 

Indian Creek, which drains portions of Ripley and J efl'erson coun­
ties, flows southward parallel with the watershed at the west, hut, 
owing to its shortness and its proximity to the Ohio, this is the 
course that would be expected of it, regardless of the dips of the 
rocks of the area. 

It should be noted also that when the Ohio strikes the region of 
outcropping Niagara limestone at Madison it makes an abrupt turn 
to the south, and flows south -for about 18 miles before turning to 
the southwest and cutting through the Niagara strata. . 

It is seen, then, from what has been said above, that the area of 
the Hudson River strata has its main drainage lines parallel with 
its western rim; that for the most part there are southward flowing 
streams in the area immediately east of and practically all along this 
rim; that the tributaries from the west are short, while those from 
the east are long, and that thes.e features of the erosion are probahly 
due to the gentle westward inelination of the strata at the west edge 
of the area. 

As the streams approa,ch the Ohio their relations to the watershed 
at the west are lost, as is seen by the abrupt eastward turn of the 
Whitewater in northeast Franklin County, and of the Laughery 
Creek in southeast Ripley County. 

THE CENTRAL DRAINAGE AREA. 

The central drainage area has its eastern watershed formed by the 
Niagara and Devonian limestones, while its western watershed is 
formed by the Knohstone sandstones and overlying limestones th3Jt 
form the crests of the hills known as the Knobs. 

The east-west profile of this area, and its geological relations are 
shown on that portion of the cross section and topography, Plate II 
(see also Plate VII), extending from the Niagara strata to the Knob­
stone sandstones. The east side of the basin has a gentle slope to 
the west, while the west side has a steep slope to the east. 

The shape of the c'entral drainage area is shown on Plate VII, 
where its streams are shown in blue. This area is about f).5"miles 

*It seems probable that these etren,IDS have been shifted to these positions by the west­
ward inclination of the beds, although this inclination i8 very slight. 
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across in its widest part at the north, and narrows down until it is less 
than a mile wide along the Ohio River at the south. 

On Platef'l II and VII this trough, the axis of which extends from 
near Edinburg (A, Plate VII) slightly east of south to the Ohio River 
near New Albany, is shown. From Edinburg to the Ohio the axis 
is followed approximately by the line of the Jeffersonville, Madison 
and Indianapolis Railroad. The central area, in which the control 
of the structure upon the drainage is more clearly marked than in 
either the eastern or western areas, is made up of two districts: A 
southern district, from which the streams flow directly into the Ohio 
River, and a northern district, drained by East White River and its 
tributaries into the Wabash. 

The Southern District.-After cutting through the Niagara and 
Devonian .limestones the Ohio River flows west and southwest across 
the southern district until it reaches the strata of the Knobstone 
group west of New Albany. Here it is deflected to the south and 
runs close under the blutIs formed by the Knobstone sandstone and 
overlying limestones for about 18 miles to Taylor Township, Harri­
son County, where it turns to the west and cuts through the Knob­
stone sandstones and overlying lime:siones (see Plate III). The 
southern deflection of the Ohio west of New Albany is very similar 
to its southern deflection by the Niagara and Devonian limestones 
just west of Madison. 

'rhe streams that enter the Ohio from the west below New Albany 
are short and have steep gradients. Most of these streams have 
noticeable southern deflections where they enter the Ohio bottom 
lands, their mouths having been shifted down stream by the deposi­
tionof sediments on their up-stream sides. 

Above New Albany, Silver and Fourteen Mile creeks are the 
principal streams. Silver Creek rises in the Knobstone hills at the 
south side of Scott County and flows almost due south until it 
reaches the Ohio above New Albany. Muddy Fork, one of the tribu­
taries of Silver Creek, rises well over in the Knobstone area near 
the west edge of Clark County a d flows eastward for 15 miles, across 
the dip of the strata, before en ering the main stream and turning 
south to the Ohio. 

Fourteen MiIe Creek rises in the southwestern part of J efl'erson 
County, flows slightly west of s uth with the dip of the strata and 
enters the Ohio three miles so theast of Charleston. In its lower 
portion Fourteen Mile Creek cut, down into the Hudson River strata. 
Other shorter streams have thei sources in the area covered by the 
Niagara limestones, or the nian strata and flow more or less 
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directly into the Ohio across Hudson River strata. While the gen­
eral courses of these streams are such as might be expected from the 
structure of the underlying strata (with the exception perhaps of 
Muddy Fork of Silver Creek), the influence of that structure on 
them is by no means so clearly marked as it is on the streams in the. 
district n€xt to be considered. 

The Northern District.-It is in the northern district, drained by 
the East White and Muscatatuck rivers, that the effect of the struc-
ture upon the drainage is most clearly seen. . 

The streams that drain the northern district rise, for the most 
part near the watershed which separates this from the eastern drain­
age area, within a few miles o.f the main drainage lines of the eastern 
area, and flow westward down the gentle slope that owes its inclina­
tion to the dip of the underlying beds. In their upper portions most 
of the streams have gradients greater than the dip of the underly­
ing beds and have consequently cut down from newer into older 
strata. In their lower courses the gradients are less than the inclina­
tion of the strata, and the streams pass across successively newer 
beds. * The streams that rise on the western rim of the northern 
district and flow eastward are short and have steep gradients. 

Except for the course of East White River below Seymour (with 
which is included the lower course of the Muscatatuck) the drainage 
lines of the central area are evidently controlled by the geological 
structure of the country. The effect of the structure upon these 
streams is well shown in the case of Ramsey Creek, a tributary of 
the Muscatatuck, which rises near the northeast corner of Town­
ship 3 north, 9 east, within one and one-half miles of the Ohio River, 
and 360 feet above that stream. The waters of Ramsey Creek flow 
into the Muscatatuck, then through East and West White rivers, 
and the lower Wabash, and finally empty into the Ohio at the ex­
treme southwestern corner of the State, 'a direct distance of 170 
miles from the source which was within one and one-half miles of 
the Ohio. 

From Edinburg to Rockford, a distance of 27 miles, East White 
River flows southward, parallel to the Knobstone hills and but a 
few miles east of them. Its tributaries from the west are short and 
have steep gradients. Those from the east and northeast rise at 
the watershed formed by the Niagara strata and flow with the dip 

"This feature i. well shown by the tributaries of Stucker's Fork, in Townships 3 north, 
8 and 9 east. These streams rise in the Devonian shale .rea, flow westward with the dip, 
but cut down through the shale, exposing the underlying limestones for a distance of about 
six miles, and then, the raIl becoming less than the dip of the underlying beds, again pass 
ont into the shale area. See Plate II. 

2O-GeoI. 



294 REP<{RT OF STATE GEOLOGIST. 

down the southwestward slope of the cQountry. The sources Qof some 
of the eastern tributaries of East White River are but a few miles 
west of the Whitewater River-the main drainage stream of the 
eastern ·area. 

The asymmetry of the area drained by East White River is shown 
by the accompanying drainage map (Plate VII). 

One bf the most interesting features of the drainage of the central 
area is. the course of East White River below Rockofrd (0, Plate VII). 
From Edinburg to Rockford this stream flows south along the bot­
tQom Qof the trough formed east Qof the Knobstone hills. But while 
this trough extends on southward to. the Ohio River and is appar­
ently the line along which White River could have most easily de­
velQoped its course, that stream, instead 'of follQowing the valley (A., 
C., B., Plate VII) to the Ohio, turns to the west at Rockford and flows 
through broad bottom lands until it is joined by the Musc'atatuck, 
at the south side Qof Ja;ekson County. Just belQow the mouth of the 
Muscatatuck it enters a comparatively na,rrow valley (Plate III), 
which has been cut down through the Knobstone strata, the overly­
ing Lower Carboniferous limestones and the Mans,field sandstone. 
This valley varies in depth from less than 50 to over 250 feet; its 
length is about 75 miles. In width, the bottom of the valley (which is 
filled with alluvium from 50 to 75 feet or more), varies from one~ 
half mile to over one mile. 

Thus it is seen that instead of carving out a valley along the strike 
of easily eroded strata, southward from Rockford directly to the 
Ohio, a distance of 50 miles, it turns to the west, ~ows through a 
valley cut across hard strata" and finally reaches the Ohio through 
the Wabash at a point Qover 150 miles from Rockford. 

Two hypQotheses may be a.dvanced in explanation of the course of 
East White River below Rockford. 

The first is that the present is approximately the original course 
of the river; that as this region was first elevated the drainage from 
the land at the east was deflected to the south parallel with the 
Knobstone sandstones, and behind (i. e., east of them) or else that 
it shifted itself to this position during its early history; that in the 
vicinity of the present village of Rockford the drainage turned to 
the west, cutting across the edges of the strata, and that it deepened, 
its valley in this position as the strata were elevated-gradually es­
tablishing itself in approximately the position now occupied across 
the Knobstone, the Lower Carboniferous limestone, and the Mans­
field sandstone. Even thQough this entire region may have been par­
tialliy base-leveled since the original drainage was established, eleva-
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tion suhsequent to th~ base leveling would have reestablished the 
main drainage along its original lines. 

'1'he width of the valley throughout its length from the Muscata~ 
tuck to the Coal Measures suggests an age greater than has elapsed 
since the ice invasion and makes the above explanation seem proba­
ble. The pres-ent course of the stream through its gorge below the 
mouth of the Muscatatuck can not be explained by stream capture, 
if it be supposed that East ViThite River originally entered the Ohio 
in the neighborhood of New Albany. If it originally entered the Ohio 
near New Albany its course below lrockford (C, Plate VII) would 
have been along the strike of easily eroded shales, and directly to 
the Ohio, a distance of 50 miles from Rockford. It is 150 miles 
southwest from Rockford to the mouth of the Wabash, through 
which East White River at present reaches the Ohio, and one-third 
of this distance is across the strike o·f resisting limestones and sand­
stones. It is obvious, therefore, that East White River could not 
have been captured at or below Rockford by a stream which flowed to 
the southwest across those hard strata. Moreover, there is no evi­
dence to show that the former course of the stream was directly into 
the Ohio at New Albany. 

Reversed drainage owing to elevation of the strata to the east and 
northeast is not regarded as a probable explanation of the lower 
course of White River, even if it be supposed that the original course 
of that stream was towards the east, north or northeast.* 

The sec'ond hypothesis is as follows: It presupposes that prior to 
the ice invasion the upper portion of East White River (viz., east 
of the present mouth of the Muscatatuck) flowed either north or 
northeastward, or possibly emptied directly into the Ohio at New 
Albany,-in any event that it flowed generally parallel with the 
Knobstone hills, east of those hills, and did not cut through them; 
that short tributaries of this main stream entered from the west, 
occupying about the courses of the East White and Muscatatuck rivers 
for 15 miles above the junction of those' streams, but flowing in the 
opposite direction; that these short eastward flowing streams formed 
the triangular cul de sac in the Knobstone hills, in the center of 
which stand the Brownstown Knobs (see Plates III and VII) with 
the Silver Hills of Scott County projecting east of the main line of 
hills; that west of the Knobstone escarpment the general drainage 
to the southwest was the same as at the present timet and that a 

':'The details of the preglacial drainage north and east from Rockford are obscured by 
the drift. The general preglacial contour of this part. of the country, however, must have 
been about the same a.s that of the present time, 

tIn Monograph XXXVIII, U. S. Geological Survey, Plate IX, Mr. Frank Leverett shows 
the preglacial westward drainage of this region. 
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low pass was formed between the westward flowing streams and those 
flowing eastward which formed the corner of the cul de sac above 
referred to. * 

During the glacial period the ice passed immediately east of the 
Knobstone hills in western Bartholomew County, through Jackson, 
and crowded up against the projecting knobs known as the Silver 
Hills in Scott Oounty (see Plate VII). If the suggested conditions 
existed at that time the triangular cul de sac in the Knobstone hills 
would have had its eastern outlet completely shut off by the ice, and 
the basin thus formed would have filled with water from the melting 
ice until it poured over the pass into the westward flowing streams; 
the pass would have been cut down, and finally the stream would 
have become established in its new course, and into this it would 
have led the waters of its entire drain basin as the ice retreated. 

The shape of the cul de sac, in which the Brownstown hills stand 
(E, Plate VII), with the eastward projecting Silver Hills (D, Plate 
VII), against which the ice was pushed to the south,makes this second 
hypothesis seem probable. The principal objection to it is found in 
the general width of the valley of East White River below the mouth 
of the Musc'atatuck. There are no na1'TOWS in the canon to corre­
spond with the position of the original divide between the east and 
west flowing streams. The bottom, .or present flood plain, of the 
valley varies in wi~.th from one-half mile to over one mile, and would 
certainly seem to antedate the ice invasion, and the writer believes 
that explanation of the present conditions is to be found in the first 
hypothesis, given above. 

THE WESTERN DRAINAGE AREA.t . 
The main drainage lines of the western area are such as would be 

developed by the structure of the country, and they are practically 
the same at the present as they were in preglacial times. The Knob­
stone sandstones, with their capping of limestones, rise in an east­
warn. facing escarpment, unbroken except where cut through by East 
White River, from the Ohio River at the south side of Harrison 
County to the northeast corner of Brown County. This escarpment 

':'A condition of affairs quite simil&r to that hypothecated here exists at the present time 
in Townships 1 south and 1 north, 5 and 6 east, where Muddy Fork of Silver Creek forms a 
triangular valley (wening out to the east, while the divide between this stream and Blue 
River, which flows west, is quite low. 

tThe drainage of southern Indiana, in its relations to the glacial period, is discussed 
and mapped by Leverett in Monograph XXXVIII, U. S. Geological Survey, p. 97, et seq. 

See, also, Mr. Leverett's discussion in Part IV, 18th Annual Report U, S. Geological 
Survey, pp. 446-458. 
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rises from 200 to 400 feet above the lowlands of the central drainage 
basin immediately east of it, while to the west the cquntry is rolling 
and descends gradually. The streams rising near the escarpment at 
the east, flow down the gentle slope to the west and finally enter the 
Oh~o, White or Wabash rivers. 

The control of the structure upon the drainage lines of this area 
is best seen immediately west of the Knobstone escarpme}lt between 
East White and the Ohio rivers (Plate II). North of East White 
River apparently only the general course of the drainage is con­
trolled by the structure; in a general way the longest tributaries of 
the streams are those coming in from the east and northeast. This 
feature is by no means clearly marked, even in the area underlain 
by the comparatively hard Lower Carboniferous limestones and 
Mansfield sandstone. It is noteworthy that the streams of the west­
ern area, which flow across both the area underlain by the Lower 
Carboniferous limestones and that underlain by the (Mansfield) 
sandstone at the base of the CQal Measures, are not deflected as they 
pass from the limestO'ne intO' the sandstone area. 

The Mansfield san,dstone is often niassive, and forms a rugged 
topography in the region in which it outcrops, and it might be ex­
pected that the streams would be deflected to the north or south by 
it. However, no such change in their courses occuI's; instead of being 
deflected they pass directly from the limestone area across the sand­
stones, through which they have cut deep valleys (see Plate II, 
Townships 3 north, 2, 3, 4 west) until they reach the comparatively 
flat region underlain by the soft Ooal .Measures shales and sand­
stones at the west side of the Mansfield sandstone. These conditions 
lead to the conclusion that the streams from the land at the east 
cut directly across the Mansfield sandstone as that sandstone was 
first being elevated above the water, and thus early established 
themselves in approximately their present courses. In the region 
underlain by the soft sandstones and shales of the Productive Ooal 
Measures the only systematic arrangement noticeable in the streams 
is that of their general southwest directions. 

Attention should be called in this connection to' the sudden south­
ward deflection of the east and west forks of White River, where 
these streams after passing through the Mansfield sandstone areas, 
strike the area of the ,Productive Ooal Measures in Martin (D, Plate 
VII) and Greene (E, Plate VII) counties. 

The deflected portions of these streams are in a line with the south 
course of Anderson River between Spencer and Perry counties (F, 
Plate VII) in the extreme southern part of the ~tate. 
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The coinciding deflections of these streams are suggestive, as they 
oc'cur in a line approximately parallel with the position that must 
have been occupied by the shore line during a portion, at least, of 
Productive Goal Measures time, and the suggestion is made th3lt 
these streams had their courses turned parallel with the old shore 
line at that time, and that the streams have occupied approximately 
that positiQn ever since. In: this connection the .south deflection of 
the Wabash near Oovington and its due south course from Ooving­
ton to Terre Haute parallel to the above mentioned portions of the 
two forks of White River and in a line with the southward deflection 
of West White River near northeast of Vincennes (D, Plate VII) is 
of interest, and suggests the same causes. ' 

The general absence of surfac'e drainage systems through the 
region underlain by the Lower Oarbonif.erous limestones owing to 
the cavernous nature of those limestones, and the well developed 
underground drainage has already been remarked upon (page 282). 

East White River flows from the central across the western 'area 
and forms one of the principal streams of the western area. 

North of the north line of:~Ionroe and -Brown counties the tribu­
taries of West White River flow through glacial debris and are left 
out of the discussion, as are also those streams that flow across the 
Productive Ooal Measures west of West White River. 

SUMMARY. 

In summing up the discussion of the drainage systems of south­
ern Indiana attention is called to the f.ollowing points.: 

1. The drainage in the region but thinly covered with drift, as 
well as in the driftless region, is controlled by the geologic 
structure. 

The drainage (except in the eastern area) is towards the 
southwest, with the dip of the' strata, a,nd is s11Ch as would 
logically develop from a gradual elevation of a land surfac'e 
beginning at the east pa.rt of the state, and a corresponding 
recession of the water towards the southwest. The evidence' 
points to the conclusion that the present drainage has de­
veloped from such ancient initial drainage, and the writer 
believes this to have been the case. 

2. The writer is unacquainted with any evidence in southern In­
diana that the drainage has ever been towards the north and 
east.* 

"See the Ohio State Academy of Science, special papers No.3, p. 68, et seq. Preglacial 
drainage oonditions in the vicinity of Cincinnati, by Gerard Fowke. Evidence is produced 
to show that the Ohio flowed northeastward in prel11acial time from near Madison. 
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If the preglacial drainage of southern Ohio and southeastern 
Indiana (the eastern area of the present discussion) was for-
merly towards the north and east, as is believed by so~- . 
be the case, then the watershed between such northeastwat~ / 
drainage and the southwes~ar'aarainage of Indiana was the 
highland formed by the -Niagara and Devonian limestones, 
i. e., the present watershed between the eastern and central 
drainage areas of southern Indiana. 

How far north this watershed may have extended can not 
be conjectured, but it probably extended at least as far north 
as Clinton County (see Plate I). 

3. It is belielved that that portion of the State in which the pre­
glacial topography and structure were similar to. the present 
topography and structure of the driHless region, had also 
preglacial drainage systems parallel in a general way with 
the present drainage systems of the driftless region, and this 
includes most of that region which lies west of the southwest­
ward dipping Niagara and Devonian limestones.* By "drift­
less region" is here meant that region in which ~e drainage 
systems arc not controlled primarily by the drift. 

CONCLUSIONS. 

The study of the strata of southern Indiana brings out the fol­
lowing facts: 

First. Between the Hudson River epoc:h and the end of Carboni­
ferous times there were the following general periods of deposition: 

1. From the Hudson River epoch to the end of the Hamilton 
was a period during which the sea was shallow or only moder­

, ately deep, and the co.nditions were favorable for the deposi­
tion of limestone and calcareous shales. 

2. From the Genesee to the end of the Knobstone epoch was a 
period during which, with the exception of short intervals, 
the sea carried much sediments. During this period of muddy 
Heas the New Albany shale and the Knobstone strata were 
deposited. 

3. At the end of the Knohstone epoch theTe was a general rever­
sion to clear seas and conditions favorable to marine life, and 
to the deposition of limestones. During this period the Lower 
Carboniferous limestones were deposited. 

"The drainage through the north end of the central area-i. e., in the region of Clinton 
County and northwest of there-may have been towards the northwest so far as the struc­
ture is concerned, but the writer knows of no reason for supposing that it was in that 
direction. 
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4. In the area of western and southwestern Indiana Upper Car­
boniferous time was marked by alternating shallow sea and 
1 d basin conditions. The waters, whether salt or fresh, 
were heavi -~ed with sediments during this time, and 
sandstones, shales, and ~oal beds were deposited. 

Second. From Lower Silurian to the end of Lower Carboniferous 
time the sea that covered southern Indiana was shallow or only 
moderately deep, with the possible exception of a portion of Lower 
Carboniferous times. Shallow water conditions prevailed also dur­
in! Upper. Carboniferous time. 

Third. Except for the pebbles found in the Clinton (cited on 
page 244) and the absence of that formation in certain localities, and 
the slight unconformity between the Niagara and Devonian lime­
stones (cited on page 24G), there is no evidence to show that the rocks 
were raised above the surface of the sea for an important interval 
at any time between Lower Silurian and the end of Lower Carboni­
ferous time; the unconformity between the New Albany shale and 
underlying limestone of Kentucky has not been recognized in 
Indiana. • 

Fourth. At the end of Lower Carboniferous time the sea floor 
was raised above the surface and following this elevation was a" long 
period of denudation. The elevation of the land was greater in the 
northern (i. e .. , in the region about Crawfordsville and Lafayette) 
than in the southern portion of the State during this period. This 
is the first denudah'on 1:nterval which is certainly known to have in­
terrupted the deposition of strata in southern Indiana. 

Fifth. Follov.ring the first denudation interval was a period of 
subsidence. The depression of strata was sufficient to completely 
submerge what is now the western and "southwestea.-n part of the 
State, i. e., that portion of the State that is covered over by the 
Mansfield sandstone. As the sea encroached upon the laud during 
this period of subsidence the Mansfield (Basal Coal Measures) sand­
stone was deposited along the shore lines. 

Sixth. After the deposition of the Mansfield sandstone the rocks 
were again elevated above the sea, and a period of denudation fol­
lowed in which the Mansfield sandstone was in part removed. This 
is the second important denudation interval certainly known to occur 
in the southern Indiana section. 

Seventh. After the second interval of denudation there was a 
subsidence, followed by many oscillations of the strata. During this 
period that portion of Indiana which is at present covered by the 
Productive Coal Measures was alternately below the sea, and near to 
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or above the surface of inland fresh waters. The Productive Coal 
Measures were deposited during this time. 

After a pe.riod of erosion at the end of the Productive Coal Mea.s­
ures time there was a submergence of the strata during which the 
Merom sandstone was deposited. Probably only the western part of 
the area covered by the Goal Measures was submerged at this time. 

Eighth. Alter the deposition of the Merom sandstone there was 
an elevation of the entire region of southern Indiana. Evidence that. 
indicates that the r~gion has been submerged since Carboniferous 
Limes is cited in the next paragraph. 

Ninth. The evidence that indicates that the area of southern 
Indiana has been submerged since Oarboniferous times consists of 
gravels of supposed 'Tertiary age that occur on some of the high hills 
in the southern part of the unglaciated area of the State. In the 
region crossed by Township 3 north, this evidence is very meager 
indeed. 

Tenth. While there-have been a number- of changes in elevfl.tion 
during the past geologic history of the region under discussion these 
changes have been of the nature of broad uplifts and depressions, as 
is shown by the fact that no sharp local folds were produced. 

Eleventh. That the soothern part of Indiana formerly stood at a 
higher elevation than at the present time, is indicated by the filled 
valleys that are the rule in that region. 

Twelfth. The Crawfordsville Crinoid beds (regarded as of 
Keokuk age) are the equivalents of strata that belong to the Knob­
stone group further south. The latter must therefore be, in part at 
least, of Keokuk age, if the correlation of the Crawfordsville beds 
be correct. 

In regard to the topographic features of Indiana, the following 
facts are brought out: 

Thirteenth. In passing from east to west across southern Indiana 
three prominent topographic features are crossed. These features 
and the combinations of strata that have caused them are as follows, 
where crossed by Township 3 north: 

(1) The high eastward facing escarpment along the Ohio River 
caused by a thick series of easily eroded calcareous shales 
overlain by thick and resisting limestones. (2) The high 
eastward-facing escarpment with its outliers to the east, 
known as the "Knobs." This escarpment is the result of a 
thick series of soft clay and sandy shales, protected by sand­
stone and resisting limestones. ~ Along the line under discus­
sion this escarpment is 28 miles west of the escarpment along 
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the Ohio. (3) The high hills of Martin County, which ate the 
result of a series of limestones and sandstones capped by more 
resisting sandstones and which do not rise as an' escarpment 
from the east, but become gradually higher, owing to the re­
sisting nature of their lowest beds. The distance from the 
Knobstone escarpment to the highest hills capped with the 
Mansfield sandstone is about 30 miles. Between these promi­
nent topographic features are broad, flat trough like valleys 
worn out in the soft beds which lie between the hard and re­
sisting series of strata just mentioned. 

Fourteenth. The structure of each of these topographic features 
where crossed by the section is essentially the same in different 
stages of development, i. e., that of dissected plateaus sloping gently 
to the west .. 

Fifteenth. The top of the eastern plateau where cro'ssed by the 
section through the center of Township 3 north, is 800 feet above 
the sea, that of the milld'le' is 820 feet, and that of the western 880 
feet above tide, while but a short distance to the north or south the 
topographic shee,ts show the elevations of these plateaus to corre­
spond even more closely. 

Sixteenth. TheBe closely corresponding elevations suggest that 
the present topography of southern Indiana may have been developed 
.from an old base level. A former plain of deposition, or a combina­
tion of a plain of deposition and a base level of erosion might, how­
ever, have given rise to the p esent topographic features. 

Seventeenth. The present rainage systems of southern Indiana 
owe their general arrangem nt to the geological structure' of the 
region (with the possible exce tion of East White River below Rock­
ford); they are very old, and he, modifica,tions in them caused by the 
iC'e in va.sion were of minor i portance, with the possible exception 
of East White River.* ' 

I . 

~ Owing to absence in the field the arthor was not able to read the proof of this paper. 

! 
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