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INTRODUCTION. 

LOCATION AND AREA. 

Louisa county has an area of 360 square miles. It forms 
a broken rectangle extending from township seventy-four to 
township seventy-six north, and over ranges one to :five west. 
The eastern boundary is formed by the Mississippi river 
while the others consist of the lines of the land survey. In 
range :five the southernmost township is cut out and instead 
township seventy-six is added on the north. Counting from 
the south the county is the third abutting on the Missjssippi 
river. Its river front is slightly more than twenty-two miles 
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in length, forming a convex line with its greatest curvature 
to the south. The Iowa river crosses the county diagonally 
from northwest to southeast, receiving the Cedar river as a 
tributary from the northeast. 

EARLIER INVESTIGATIONS. 

The earlier geologists in the west neglected Louisa county 
to some extent. The cause for this is quite evident: there 
are no good outcrops of the indurated rocks along any of the 
larger water courses in the region, and before the land was 
brought under cultivation a greater part of the present low­
land iii were swampy tracts over which it was very difficult to 
travel. . Dr. D. D. Owen* in his report of 1852 relates the fact 
that Mr. B. C. Macy "in tracing the confines of the Carbon­
iferous formation between the Iowa and Cedar rivers, pen­
etrated a region of ponds and swamps through which he 
waded for many days, and contracted an obstinate and danger­
ous intermittent fever." On the map accompanyjng this report 
the lower and the upper series of the Carboniferous lime­
stones are repr~sented as underlying the drift of this region , 
and on page 509 mention is made that this limestone appears 
near the mouth of the Iowa river. Hall t mentions the occur­
rence of the Burlington crinoidal limestone in the vicinity of 
Columbus Junction. The reports of C. A. White contain no 
reference to this county. In the reports of the Geological 
Surveys of Illinois several fish teeth are described that were 
collected from the Burlington limestone in Buffington creek 
by Frank Springer and O. T. St. John. In later years the 
drift has been studied by Mr. Frank Leverett, of the United 
States Geological Survey.t He has traced the outer margin 
of the Illinoian drift plain from its north to its south boundary 
and has mapped an old stream valley extending south and 

* Rep. on Geol. Wise., Iowa, Minn., 1852. 
t Geology of Iowa, Vol. I , p 203, 1858. * The lower rapids of the Mississippi river . Journal of Geology, vol. VII, No. i, also Monograph 

U S. Geol. Surv. , No. xxxviii. 
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west from Columbus Junction. Several references bearing 
on the rocks of the county are made by H. E. Bain in his 
report on the Geology of Washington county. § Finally, Prof. 
F. M. Witter, of Muscatine, published some years ago an 
account of the first gas wells in the drift in the northern part 
of the county. II 

PHYSIOGRAPHY. 

TOPOGRAPHY. 

The main topographicai features of the county consist of 
two uplands and two lowlands; the bottom lands along the 
Mississippi, the low prairie and bottom lands of the Iowa, an 
upland drift plain east of the Iowa river, and an upland drift 
plain to the west. 

The Mississippi Bottoms.-Along the northern boundary of 
the county these Mississippi bottoms are five miles wide. 
They occupy all of the north end of Port Louisa township and 
a strip on the east edge of Grandview, narrowing toward the 
south end of the township from which point it maintains an 
average width of less than two miles as far as the mouth of 
the Iowa river, in Jefferson township. From here it widens 
until along the south.ern boundary of the county it again has 
a width of five miles. In its northern part this bottom land 
has an average elevation of 552 feet above sea level and there 
is a slight general slope to the south of only a fraction of a 
foot to the mile until the Iowa river is reached. South of 
here the land is a little higher again. The main topographic 
features are the Muscatine slough, which follows the western 
border for the greater part of the distance north of the Iowa 
river, and the Great Sand Mound in the northeastern corner 
of Port Louisa township. This is a remnant of an old terrace 
rising thirty feet above the bottom land and occupping an 
area of a little more than a square mile, which extends north 

§ Iowa Geol. Surr., \'01. V, PI'· 113- '74 · 
Proc. Iowa Acad. Sci .. PI'. 68- 70. .8<)0-.891. Ameri ca n Geologis t , vol. IX. p. 3'9 . 
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into Muscatine county. Lake Klim is a lagoon connecting 
with Muscatine slough in the southeastern corner of Grand­
view township. 

The Iowa R·ive'l' Lowlands.-The lowlands along the Iowa 
river vary from two to six miles in width and extend from the 
northwestern to the southeastern corner of the county. They 
present two expansions along their course which are separated 
by an encroachment of the highlands on either side. The 
average gradient of this plain is about one and one-sixth feet 
p~r mile, or from G15 feet above sea level in the north western 
corner to 580 feet in the southeast~rn corner of the county. 
The northernmost expansion constitutes the south end of the 
West Liberty Plain, th-c greater part of which lies along the 
Cedar river in Muscatine county. It here merges into the 
lowlan,<}s along the Iowa river. It occupies Oakland township 
aIld forks a level plain. averaging 610 feet above sea level. 
The Iowa river valley follows the ~outhwestern border, vary­
ing from one-half to two miles in width and making several 
extensive detours to the northeast. One of these is occupied 
by Horseshoe lake, Hills lake, and Prairie creek and possibly 
marks an earlier course of Cedar river. In sections 3, 4 and 
10 the plain rises occassionally to an elevation of about 650 
feet above sea level, and becomes rolling and broken by low 
knolls and small, shallow, undrained basins. In the north half 
of the first two sections above mentioned there are a few 
dune-like hills. The Iowa bottom lands maintain a level about 
thirty feet below these lowlands. Toward the junction of the 
Cedar and Iowa rivers the upland bluffs converge and for six 
miles run a nearly parallel course about three miles apart, as 
far as Bard station. From here they diverge and enclose a 
lowland, usually known as Wapello prairie, which is about 
thirteen miles long and six miles wide. It is a level plain with 
an average elevation of about 590 feet above sea level. A few 
low sandy ridges follow in some places the shallow valleys 
which have been cut into its wast and south border by Long 
and Otter creeks. Several low hills fringe t.he bluff line of its 

7 
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southern border, appearing as if partially submerged. under 
its sediments. The largest of the latter is in Sec. 10, Tp. 73, 
N. R. III W. Others are seen in sections 8, 14 and 15. In 
Jefferson and Elliott townships the two bluff lines again 
approach each other to within less than two miles. The bot­
tom lands of the Iowa river valley which follows the north­
east side of these lowlands are on an average thirty feet below 
the latter with a width of two miles. Its southeast extension 
is characterized by frequent bayous, such as Warstoff's slough, 
St.one lake, Keever slough, Spitznogle lake, and. Parson's lake, 
indicating frequent recent changes in the river channel. The 
smaller valleys of Long creek and Otter creek are cut to a 
slight depth on the west and south border of this plain. 

The E(t8t Drift Plain.-This upland is a southern extension 
of the Illinoian drift plain in Muscatine county. It has an 
average elevation of about 100 feet aboye the lowlands. It is 
about nine miles wide on the northern border of the county. 
From there it rapidly tapers until its entire width northeast 
of Wapello is only two miles. From this point a tongue 
extends southeast eight miles farther. The surface of this 
upland is that of a moderately dissected plain, with a general 
slope to the west. Except near the center of Concord town­
ship it is sharply marked off from the bordering lowlands by 
bluff lines. On the east side this bluff line varies from 100 to 
150 feet in height, and is very steep. It is only broken by two 
small creeks, one of which rims out on the Mississippi bot­
toms in the northeast and one in the southeast corner of 
Grandview township. On the west side the bluffs as as a rule 
have a longer and gentler slope and range in height from forty 
to ninety feet. This is always the case where the sand 
prairie beyond~ it has not recently been cut away. In sec­
tions 10 and 15 of Tp. 75 N., R. IV W., the upland in some 
places m~rges into the lowland, and no bluffs are pr;esent. In 
sections 4, 5: 23, 24 and 25, Tp. 75 N., R. IV W., in the north­
west corner of C.oncord Tp., and in sections 9, 10 and 15, Tp. 
74 N., R. III W., the border of the upland is elevated into an 
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interrupted dune-like marginal ridge risiug from ten to thirty 
feet above the low uplands. 'rhis is invariably associated 
with a few small, shallow, undrained basins on the upland 
next the ridge amI is apparently the result of wind action. In 
the northeastern half of Grandview township there are some 
fiat, ill-defined swells with a northwest-southeast elongation, 
rising thirty feet above the general upland level, while in 
Jefferson township several shallow and wide loess-covered 
val1eys with a northeast-southwest trend slightly indent the 
surface. The most conspicuous of these is in sections 1, 3 and 
9 in Tp. 73 N., R. II W. 

The West Drift Pl(tin.--The southwestern part of the county. 
is occupied by a drift plain varying in height from 650 feet to 
875 feet above sea level. Its highest point, which is also the 
higbest in the county, appears to be in the west end of Morn­
ing "Sun township. The bluffs terminating this upland plain 
on the east and extending from Sec. 6, Tp. 76 N., R. V W. , 
to Sec. 35, Tp. 73 N., R. II W., are everywhere well marked 
and range from a height of 125 feet in Union and Columbus 
City townships to less than seventy-five feet in Marshall town­
ship, along the west side of Wapello Prairie. The surface of 
the plain has a general slope to the northeast. In Union, 
Columbus City, and Grove townships, and in the southeastern 
part of Marshall township, the creeks have open valleys with 
slopes on either side sometimes half a mile in length, that 
merge into the upland plain. In Morning Sun, in the south 
end of Wapello, and in Elliott townships the slopes of the small 
drainage valleys are usually sharply marked off from the 
upland plain, and the creek valleys are more narrow. In 
nearly all the streams which run from west to east, the south 
slope of the valleys are more steep and bluff-like than the 
north slopes. This is a noticeable feature of Goose, Short, 
Long and Buffington creeks and of that part ()f Otter creek 
which runs from west to east. Two features of this upland 
deserve special notice. There is a long depression resemb­
ling a shallow drainage valley extending from the Iowa river 
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border of the upland, just north of Columbus Junction, south­
west and then south, to the southeast corner of Elm Grove 
township and thence into Henry county. The average width 
of this depression is one and one-fourth miles, and where best 
defined its bottom lies about forty feet below the upland and 
about 710 feet above sea level. Where it crosses Long creek 
its banks on either side become indistinct. A smaller branch 
leaves it and follows the south tributary of Long creek from 
the northeast corner of Long Grove township to the south­
west corner, where it becomes confluent with the main 
depression again. This channel was first observed and 
described by Mr. Frank Leverett of the U. S. Geological 
Survey-)(-. 

Another noticeable feature is a line of high level traversing 
this upland and following the valley just described on the east. 
In Columbus City township it is not well defined, but just 
south of Long creek it forms two parallel, well marked swells 
extending south through Marshall township into Des Moines 
county. In the vicinity of Cairo these swells reach in places 
an altitude of 770 feet, while farther south they rise nearly a 
hundred feet higher. Each swell is about a mile wide and the 
two are half a mile apart. A minor feature in the topography 
of the county which deserves mention are some sink holes 
occurring on the upland in the northeast quarter of Sec. 18, 
Tp.73 N., R. III W., near the Concord schoolhouse. These 
sink holes, which are about twenty feet deep and from five to 
eight rods wide, are due to subterranean caverns in the lower 
Burlington limestone which forms the underlying rock in this 
section. 

TABLE OF ELEVATIONS. 

Below is given a table of elevations containing all the rail­
road stations in the county and a few other places. It ap­
pears that of the four roads represented each has a datum of 
its own, the difference between two of these data exceeding 

*Monograph. U. S. Geol. Sur\,. I No. xxxdii. 
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100 feet. As the railroads intersect, connections were easily 
made anq the elevations here given have been reduced to a 
common datum, the one adopted for the C. R. 1. & P. R. R. 
in Gannett's Dictionary of Altitudes in the United States. 

STATION. 1 ALTITUDE. 1 

Bard............................... ... ...... 599 
Clifton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621 
Columbus Junction. . . . ...... . ....... . .. . .. .... 599 
Cotter .. ........... ........ , . . .... . . .... .. .. . . . .. 708 
Elrick Junction.................... . .............. 568 
Fredonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606 
Grandview. . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 706 
Highest point on R . R. 2 miles W. of Morning Sun 846 
Highest point on R. R. 2 miles E. of Letts....... 710 
Letts. .... . . . . .. .. ... . . . .... .. . . . . . . .... .. .. . 663 
Levee east of Oakville . . . . . . . . .. . . . . . . . . . . . . . . . . . . 549 
Marsh.......................... . ....... ......... . 760 
Mississippi river, opposite Keithsburg, L. W. . .. .. 523 
Morning Sun, B., C., R. & N. depot............ 745 
Morning Sun,!. C. depot.... . . . . . . . . . . . . . . . . . . . . 760 
Morning Sun R. R. crossing..... . .......... . ..... 752 
Newport. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 
Oakville. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552 
Port Louisa, L. W...................... ... ... ... 526 
Wapello.... . ........... . ..................... .. . . 588 

DRAINAGE. 

AUTHORITY. 

B. ,C. ,R.& N.Ry 
C. ,R .l.& P. Ry. 
C. ,R.1.& P. Ry. 
C. ,R.1.& P. Ry. 
1. C. Ry. 
C. ,R.1.& P. Ry. 
M. N. & S. Ry. 
1. C. Ry. 
C. ,R.1.& P. Ry. 
C. ,R.1.& P. Ry. 
1. C. Ry. 
1. C. Ry. 

B. ,C. ,R.& N .Ry 
1. C. Ry. 
B. ,C. ,R.&N.Ry 
1. C. Ry. 
1. C. Ry. 

B. ,C. ,R.& N.Ry 

The greater part of- the land in the county drains into the 
Iowa river which follows in its course an earlier drainage line 
established long before the deposition of the drift. The rains 
on the flat lowlands along the rivers sink for the most part 
into the ground, which is naturally drained to some extent by 
seepage through the sand in which the water is quite free to 
move. Natural superficial drainage lines on the surface are 
almost wholly absent here. Since these lands were brought un­
der cultivation the natural drainage has been aided by ditch­
ing, and some of the bottom lands have been protected from 
overflows by the construction of levees. 

With the exception of a dozen sections of land the east 
drift plain drains into the Iowa river. The divide between 
the Mississippi and the Iowa follows closely the crest of the 
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Mississippi bluffs in Port Louisa and Jefferson townships. 
North of this it turns west and runs a little more than two 
miles west of the bluffs. The drainage of the eastern slope 
of this divide at the south end is therefore for the most part 
effected by very short and deep gullies or ravines with steep 
sides, evidently the result of very recent erosion, while the 
somewhat longer ravines in Grandview township appear to be 
the upper portions of older creeks whose lower ends have 
been cut away by the westward recession of the bluff line. 
Except in the northern part of this county, where it is less, 
the slope of the highland to the west is quite uniformly twenty 
feet permile. The creeks flow in general toward the southwest. 
They are quite wide and rather shallow in their upper courses 
and sometimes have a poorly drained alluvial bottom. A con­
siderable part of the land surface is still flat and undissected 
by these ravines. 

The drainage of the western drift plain in the southern tier 
of townships is mostly to the north but otherwise resembles 
somewhat that of the east drift plain. Honey and Smith 
creeks come across thl:3 county line from the south and have 
alluvial valleys along their lower cour5es which widen out in 
places to almost a quarter of a mile. Farther up stream, 
where they cut the underlying limestone, their valleys are 
narrow. It is evident that tbese creeks follow old drainage 
lines wbicb have a considerably higher gradient than the 
present stream. All of the streams in tbis region are fed by 
springs coming from the base of tbe limestone. More than 
half a dozen creeks running north are tributarties of Otter 
creek, which follows tbe south side of the preglacial excava­
tion under Wapello prairie. Part of its water evidently 
escapes into the sand of the lowlands, for tbe increase down 
the stream is not always proportionate to the water i.t receives 
from the uplands. Its tributaries from the north side are 
small and few, owing to underground seepage. In the south­
ea'St part of Marshall township it Qccupies a broad valley with 
a big h bottom land. Long creek bas a genera.l course from 
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west to east and collects the run-off from most of Elm Grove 
and Columbus City townships and from the north half of 
Marshall township. In Marshall township its valley varies 
from one-fourth to half a mile in width and is largely occu­
pied by a terrace which rises from twenty to thirty feet above 
its own alluvial bottom. This terrace is seen with interrup­
tions as far west as the northeast corner of Elm Grove 
township. In this basin the upland is less :flat than in the 
tracts previously described and the drainage is more mature. 
There are some indications that that part of Long creek which 
lies in Tp. 75 N., R. V. W., and in the two north tiers of sec­
tions in Tp. 74 N., R. V. W., has been captured by the lower 
creek and taken across a rocky ridge in sections 12 and 13, 
Tp·. 75, N. R. V. W. At this point its valley is rock bound on 
both sides and very narrow and it i.s cut in an upland that 
gi ves no indications of the presence of a drainage line before 
one is on the very border of its valley. The wide, well matured 
slopes of the valley of Johnny creek, which comes from the 
eagt and meets the upper part of Long creek just before it 
enters the rock bound channel, suggests that its course may 
run to an earlier mouth of the upper part of Long- creek. 

Decisive evidence of such a change seems to be lacking, how­
ever. Short and Goose creeks are very much like Long creek. 
For four miles northwest of Columbus Junction the water­
shed between the Iowa river and Short creek follows the 
bl'ink of the bluff and the narrow tongue of upland between 
them drains into the creek. Some of its small tributaries 
formerly extended beyond the present bluff line and have 
recently been cut short by tbe recession of the latter. This 
divide is at present rapidly shifting to the west. In the 
southwest cerner of Morning Sun township, where the surface 
is fiat and only gently trenched by drainage lines, the run-off 
is collected into the head of Crooked creek and carried west. 
The southwest corner of Elm Grove township is drained in the 
same direction. 
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On the West Li.berty Plain and Wapello prairie lowlanus the 
rains readily soak into the sandy ground except in some low 
and swampy draws where the soil is black and deep. The 
upper thirty or forty feet of filling on these lands consist of 
sandy material which allows a free seepage of the water. 
Under this superficial sand there is a blue clay more imper­
vious to water. In many places, and for long distances on 
either side of the Iowa and the Cedar rivers, springs issue 
from the base of the overlying sand. The bottoms of the 
Iowa river are more or less subject to annual overflows 
above its junction with the Cedar. The Iowa river has a 
number of meanders with curvatures having a radius of from 
.14 to .46 of a mile, averaging .23 of a mile, and separated by 
straight races a mile or more in length. ,Recently, some of 
these meanders have been vacated by the main current and the 
channel has been straightened, owing perhaps to the greater 
violence of the floods produced by the removal of the natural 
vegetation in 'the drainage basin of the river. Below Colum­
bus Junction the meanders of the Iowa have a mean radius 
of .55 of a mile, ranging from .28 to .92. A considerable part 
of the bottom has been reclaimed for tillage by ditt·hes and 
levees. 

STRATIGRAPHY. 

General Relations of Strata. 

The northeast half of Louisa, county is covered with a 
heavy deposit of drift from one to three hundred feet in 
thickness. East of the bluff line which follows the west side 
of the Iowa river, no bed rock is known to outcrop, and ius 
presence has been reported from only a single well not far from 
the mouth of the Iowa river. Several wells have reached a 
depth of less than 400 feet above sea level. Previous to the 
deposition of the drift this part of the county was excavated 
to this depth by some stream whose valley extends north and 
east under Muscantine and Scott counties. The extensive 
erosion of the bed rock over this wide area is due to its soft-
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ness. It was a shale or clay more than 200 feet in thickness. 
Part of this formation m.ay yet be left under the drift or it may 
have been removed, exposing the Devonian limestone under­
neath. In the southwestern part of this county the drift is 
thinner, being seldom more than 100, and frequently less than 
fifty feet. It rests on the Burlington limestone, which is 
about fifty feet thick. This in turn overlies the soft, shaly 
beds that have been removed from the area to the north and 
east. 

The general classification of the formations in the county 
is given in the following table: 

G ROUP . S) STE~I ~~lU~;S. STAGV. 

-

Recent Alluvial 

-

Sangam II 

-

Illinoian 

I Ple istocene 
-

Cenozoie Yarmouth 
I 

(l.lacial -

Kansan 

-

Aftonian 

--
Pre·l(·lnsan 

I 

--- -

Geest 

--
I U IJper Carboniferou, Des Moines 

Pal eozoic Cflrboniferous St. Loui, ? 

-
Missi ssippian Augusta 

-

I 
I KilJdel'lHJ{Jk 
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UNDERL-YING FORMATIONS. 

The lowest rock wbich comes into view in this county is a 
blue shale. Several wells have penetrated this to a depth of 
more than 200 feet. One of these was sunk by Mr. P. A. 
Yohe atthe Ooncord schoolhouse in Sec. 18, Tp. 73N, R. III W. 
He reports 148 feet of "soapstone of a light blue color," be­
ginning at a depth of twenty-three feet below the curb. Then 
there was thirty feet of black material of about the same 
composition as the "soapstone." Under this again there 
was ninety feet of "soapstone of the same kind as that 
above." In another well near the center of the west line of 
Sec. 12, Tp. 73 N., R. IV W., the same upper blue shale and 
the dark shale below it were again found, but the well was 
not sunk to quite the same depth as the previous one. In 
the northwest quarter of Sec. 22, Tp. 73 N., R. III W.: 210 
feet of shale was penetrated below ninety feet of drift. 
There was some dark material about fifty feet above the bot­
tom. At Linton, in Des Moines county, about three miles 
south of Morning Sun, .Mr. S. C. Petter30n drilled a well to 
the depth of 365 feet. He found ninety feet of drift, below 
which which were 275 feet of shale. About fifty feet above 
the bottom there was some ten feet of dark brown material 
which was reported by the driller as "resembling coal." 
The close correspondence of the strata reported from these 
wells by different parties leaves no doubt that a heavy shale 
underlies the south and west part of the county as a continu­
ous formation. Some wells in the northwestern part of the 
county give less conclusive evidence to the same effect. It 
is doubtless the same shale which has been found at the same 
horizon in several wells in the city of Burlington. Data ob­
tained in the surrounding counties and elsewhere in the state, 
indicate that the downward succession of formations below 
the shale just described is about as follows: 



THE MISSISSIPPIAN SERlE::;. 71 

THICKNESS OF FORMA'rrONS BELOW THE SHALE. 

FEET. 

Devonian limestone. . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .. 150 
Niagara limestone .......................................... 280 
Maq uoketa shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 180 
Galena and Trenton limestone .......................... -.... 300 
~t. Peter sandstone. . . . . . . . . . .. .... . ............... . ...... 150 
Lower Magnesian series ........... .... ..................... 700 
Potsdam sandstone ......................................... 100 . 

The Mississippian Series. 

The rocks which come under this heading are so intimately 
associated with each other in their outcrops that the details 
of the several subdivisions are best presented together. 
Briefly told, they consist of soft and easily eroded clays, 
sandstones and impure limestones below, usually called the 
Kinderhook, and of more durable limestones above, known as 
the Burlington. They appear to the best advantage for 
study in the bluffs west of the Mississippi and south of the 
Iowa in Elliott, Wapello, and Morning Sun townships, rising 
to the greatest height near the southern boundary of the 
county, and becoming less and less conspicuous as we follow 
the bluff line to the north and west. West of Elrick Junction 
the edge of the Burlington limestone recedes ~:rom the bluffs 
and seldom appears in the slope, but it can always be found 
in the creeks farther to the south. North of Otter creek it 
is not found within two miles of the Iowa ri ver bluffs. The 
following typical sections are arranged in order from south­
east to northwest. They describe the several rock ledges in 
each exposure in numerical order from below upward. Each 
ledge or seam is also marked by a separate number in brack­
ets. These latter figures refer to the several divisions in the 
general section (Fig. 1) to which it has been referred and 
which will be found described after the presentation of the 
local details. 
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SECTIONS IN THE BLUFFS AND CREEK::; NORTH AND EAST OF 
MORNING SUN. 

I. SECTION ON TilE FIRST CREEK IN TIlE MISSISSIPPI BLUFFS NORTH OF~THK 
COUNTY I.lNE SOUTflWEST OF O,\KV ILLE, IN THE Sw. Ji 

OF SEC. :15, Tp, 73. N" R. 1l \y, 
Feet. 

11. (9) Disintegrated crinoidal limestone... ...... .......... 6 
10. (9) Chert"... . .. .................. ...... .. .......... 1 

9. (9) D:sintegrated crinoidal limestone ......... , ... , .... 3 

8. (Il) Blue shale ................. ' .. '. . . . . . . . . . . . . . . . . . . .. 1 
7. (9) I-hrd, white, criniodallimestone with chert in upper 

layers. ...... . ....................................... 8 
6. (6, 7 and 8 ?) Beds changing from a disintegrated, yel­

low, shaly residne below, to a somewhat crumbling 
criuoidallimestone with much 'chert above, .. , ....... 20 

5. (6) Yellow magnesian limestone with irregular bedding 
above aud occasional quartzose concretions .. _ ...... 7 

4. (5) Oolitic, yellow 01' brown, fossiliferous, disinte-
grated limfstone _ ..... ....... .. , ... _ ..... _ ...... _ . .. 2 

B, (4) Fine sandstcne, like number 1 ...... _ .. .. ..... ..... It 
2. (B) Compact, dark gray limestone, somewhat wealher-

ed, showing small cavities and veins filled with calcite B 
1. (2) Bluish white, fine saudstone, weathering yellow, 

with casts of gasteropods and lamellibrauchs.. . . . . . .. 8 

I SECTION ON 'rHE MISSISSIPPI RIVER BLUFFS O~ THE. SECOND CREEK NORTH OF 
THE COUN'J'V LINE IN THE EAST rr.\LF OF SEC, 34,Tp, 73 N" R. II \y, 

FEET. 

15. (11) Blue shaly beds, weathering yellow, with some cal-
careous and cherty bands above . .................... 15 

14. Concealed.... . .......................... - " . _ ........ . 
IB, (10) Chert. _ ....................... , _". _. _ ......... _ .. 1 

12. (10) Brown limestone aud chert......... ..... ......... .. 2t 
11. (10) Brown limestone, disintegrated ... _'" . __ ......... . 
10. (10) Blnish shaly material, with quart:6 geodes below. . . . 2 
9. (9) White crinoidal limestonp, with quartz geodes in a 

shaly seam near base _ •. ___ . . . . . . . . . . . . . . . . . . . . . . . .... 8 
8. Concealed ......................... _ ................... . 
7. (9) White criuoidallimestone .... _ ... _ .. , .. _ ....... _.. 4 

6. Concealed. _ . _ ........ _ ....... . ' . __ ... ...... - .......... . 
5. (9) Hard, white and yellow crinoidal limestone, mode· 

erately fine grained, with layers of ch~rt ..... _ ....... 10 

4. (6) Yellow, rather fine-grained dolomitic crinoidal lime-
stone, broken with mauy joints in upper part .. .... _ 10 

B. (5) Oolitic limestone with Spirifer mariollensis Shum " 
PJ;oductella concen/rica, Hall, Spirifer (uudescl·. sp), 
Athyris, sp., Zaphren/is, sp" and Orthoceras, sp .. __ .. B 
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FEET. 

2. (3 and 4) Yellow or rusty brownish, weatbered, compact 
limestone, with arenaceous rock above. . . . .. . . .. .... 5 

1. (2) Bluish line sandstone, weathering yellow, with teeth 
of Helodus and casts of brachiopods in upper part. 
Syringothyris exte7luatus H~1l occurs near the top of 
the lowest number; also Spirifer biplicatus Hall and 
Product1~s, sp..... . ....... .... ... ..... . .... ......... 9 

73 

3 SECTION IN TilE WEST HANK OF A CREEK NOR'rH 0[' THE C8N'rER OF THE SOUTH 
LINE OF TilE Nw. !4 O~' SEC. 23. 'l'p. 73 N, R 11 W. 

FEET. 

5. (ll) Cilert bands in decayed limestone.................. 4? 
4. (9) Bluish white or white criuoidallimestone, mostly in 

8 to 10 inch ledges. Contains Eutroclwcri1l1ts lovei W. 
& S" Spirife'r plenus Hall, also Chonetes logani Hall . 
Sclzinophoria swallowi Hall, and Actinocrinus multi-
radiatus Silum. in the upper part ........ ..... _ ... , .. 15 

3. (7) lrregula,rly bedded, coarse, crinoidal limestone..... 6 
2. Concealed .... , ................................. , .... , 5 
1. (6) Buff shaly material, disintegrated ............... " .. 3 

4. SECTION ON A CRfi:EK ONE MILE SOU1'HEAST OF ELRICK JUNCTION, IN THE 
SOUTH PART OF SEC. 29, Tp. 73 N., R. II W. 

FEET. 

5. (5 and 6) Yellow limestone, exhibiting oolitic strooture 
below ...... _ ................. ... .................... ]0 

4. (4) Blue, evenly bedded, argillaceous sandstone........ 2 
3. (3) Fine grained, concretionary, yellow or brown lime-

stone, disintegrated ................. , ....... " . ,..... 4 
2. (2) Soft, line grained sandstone, with Helodus teeth at 

base ...................... ,............. ....... ..... 2l 
1. (2) Blue, soft, sandy material, with wavy yellow stained 

bands containing Chonopectus fislteri N. & P., above. 6 

!. SECTION ON TilE EAST BANK OF SMITH CREEK JUST SOU'l'H OF ELRICK JUNCTION, 
IN THE Sw. l4 OF SEC. 29, 'rp. 73 N., R. II W 

FEET. 

O. (6) Irregularly bedded and leached limestone. . . . . . . . .. ? 

5. Concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
4. (2) Fine grained, soft, arenaceous rock. .. .. ... .. ... .. 3 
3. (1) Soft, blue, unctuous shale ...... . .................. , 9 
2. (1) Carbonaceous shale...... ........................... 1 
1. (1) Blue unctuous shale with thin seams of calcareous 

material.......... ......... . .... .................. 6 
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e. SECTION IN AND NEAR ANDF:RSON'S QUARRY ON TIm EAS'l' RANI( OF S~llTll_CREEK 
WEST OF THE CENTER OF Till·; Sw. ~ OF SF-C. 29, 'rr. 73 N., R. II W. 

FEET. 

9. (9) Crinoidal wbite limestone (quarry rock)........... . 5 
8. (6 and 7) Apparently weathered crinoidal, cherty lime-

stone, mostly concealed .................. . .......... 13 
7. (6) Brown limestonE', with scaut crinoidal fragments ill 

a single ledge . ......... _ ................... " . . . . . . .. 7 
6. (6) Seam of chert and shale .............. , , .... ... .... , 
5. (5 and 6) Single ledge of yellowish, hard limestonE', with 

geodes of calcite, sparse crinoidal fragments above 
and two ten inch bands of oolite b"low .. , . . . . . . . . . .. 8 

4. (4) Arenaceous suft rock. . . . .. ........................ 3 
3. (3) Irregularly bedded, leached brown limestone. . ..... 3t 
2. (2) Bluisb gray, arenaceous, soft rock with Deltodus oc-

eiden/a lis , Leidy, Cladodus and Cliomatodus and fmg­
ments of brachiopods and lamelJibranchs, such 8S 

Grammysia plena Hall, Pugnaz striatocostata M. & W. 
and Lozonema sp ....... ..... ...... _... ...... ........ 4 

1. (1 and 2) Suft gray beds abovE', and shaly beds below, 
mostly concealed under the quarry rock but appear 
a few rods south, contail'ling OrtllOcC1'as (indianensis?) 
and other fossils near the middle ... . ............ .... 20 

7. SEC'l'ION ON THE EAST BANK OF SMI'£H CREEK NEAR THE BRIDGE IN 'l'HE N ... . 
'" OF SEC, 31, 'l'p. 73 N., R. II W 

FEET. 

9. (9) White er bluish crinoidal limestone with Producltts 
b1trlingto1lensis Hall, and a Pentremites.............. 8 

8. (8) Chert............................... .............. 1 
7. (7) Irregularly bedded, knotty limestone with chert 

above........................ ....... .. ............. 5 
6. (6) Mostly thin bedded, shaly limestone with crinoid 

stem fragments. . ... . . . .... ................ ... ... .. 3 
5. (6) White crinoidll.l limestone above, more irregularly 

bedded and cherty below. . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
4. (6) Brownish, fine granular limestone in two ledges 

with small fragments of crinoid seams............... 6 
3. (5) Oolitic limestone with fossils: Spirifer marionellsis 

Shum. Athyris crassicardinalis White, Rlzipidomella 
burli'ngtollensis Hall, Straparollus obtusus HH.I1, Chon-
etes logani N. & P., Athyris sp., Zaplzreutis sp.... .. .. 2;1 

2. (4) Bluish, fiue grained aJ enaceous rock' with brachio­
pods. A tbin seam of shale above and near middle.. 3~ 

1. (3) Compact, fine graintld l~mestone, thin bedded (bitu-
minous sruell). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1~ 



TYPICA L SECTIONS. 75 

8. SECTIO:-i 1'1.\ Ql.IRRY !:l1C1_ONGl~G TO JIMES ELRICK Xr: .IR Til l': SOUTll COl'NTY 
LII'"- ON THE LEWr !:l.l.:\'I{ 01" SMITH CRE EK. 

FEET 

12. (?) \Vealhererlliuleston(? .... . ......... . ..... . ........ 2'2 
11. (IO?) Chert . . ................................. . ........ -!-
10. (9?) Cr inoidal limestone with fish teeth uear top .... .. 2 
9. (D) Soft li mestone . .. . . ........ . ... . ....... . ... .. .... . 
8. (9) Blu", shale with some chert below .. . '" . . ..... . . .... 2 
7. (9) Fine grained, yellowish limestone wilh Productus 

semiretiClt/atus (Martiu) Spil'ifer plol1ts Hall, a Pm­
trelllites, in straight even ledges with tish tee th above. 2 

6. (D) Blue shale . . . .. ... .. .. . .......... . ...... " .... . . . " . ! 
5. (9) Bluish, rather li ne grained limestone...... ... ...... 2 
4. (0) Che r t layers, inter rn pted .. ...... . ....... .. ....... .. 
3. (0) Coarse grain ed, ye llowis h or white crinoidal li me-

s tone. . .. . . ... .. . . .. . . . .. .. . . . . .. .... .. .. . . .. . . . . ... 4-!-
2. (0) Bluish wh ite cr inoiclai iimeston p, upper ledgps very 

eveil ly bedded , lowt' r ledges somew hat fin e grained 
with Dielasma rowlei, W or then . ... . . ...... .. . . . . . . .. 8 

1. (8 ?) Sufter lill.les ton e with some quartz geod es .. . ... .. . . 1 

9. SECTION IN J . n . SP RI NGS1' E E N' S QUA~RY ON THE SOU1' H B ANK OF SMITII C RE EK , 
I N TH E Sw. li O F THE Sw. li OF SEC. 36, 'l'p . 73 N., R. III W 

FEET 

2. ( to ?) B lue shaly beds. .. .. . . . . . ... .. .. .. . ... ........... 3 
1. (9) White crinoidal limestone in very regular ledges 

near middle, and with some chert in the upper part . . 7 

10 . SECTION SEEN IN SOlliE QUAR:RIES ON GOSPEL RUN, NEAR l ' HE NORTH LINE OJ/' 
SEC. 27, Tp. 73 N., R . III W. 

FEliT. 

8. (9) Chet:t and disintegrated limestone with Eutrocho-
crinus lo"ei W. and S .... . . . ................. __ ...... 3 

7. (9) Crinoidal limestone, somewhat thin-bedded , with a 
Pe1ltremites . .. . .. .. . ................... . .. . .. . .... . . 

6. (9 ) Thin bedded, criniodal limestone . ... . . ... ....... . . . 
5. (8) Chert.......... .. ......... . ... . . .. . ... . ....... . .. , 

9 
2 

i 
4. (7) Yellow, irregularly bedded limestone . ... . .... . ... . . 4 
3. (6) Yellow, disintegrated crinoidal limestone . . .... .. .. 3J 
2. (6) Coarsely aggregated crinoidal limestone with Lob-

ocrinus pyri formis Shum. . . . . ... . .. . .. ..... .. .. .. . . .. 2 
(6?) Sbaly disin tegra ted materiaL .. . . . .. . .. .. . .. . ... .. . 1 

tl. SECTIO~ ON THE NORTH BANK OF A '1'UIBUTARY '1'0 HONEY CREEK, TN THE No. 

~ OF 'fBI': N IV. 7.( o.F SEC. 21, T p. 73 N .. R. If I W . 
FEET. 

4. (9) Orinoidal limestone wi th some chert .. . . . . ... , . . . . .. 5 
3. Concealed .... .. . .. . . . ... . .. . . . . . . .. . . ... . .. . .... . .. .... 25 
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FERT. 

2. (?) Yellow disintegrated limestone with cast of a large 
Av£culopecten. . . . . . . . . . . . . . . . . . . . . . . . .. ............. 2 

1. (4?) Bluish, arenaceous rock of fine texture ......... '.. 4 

12. GENERAL SECTION IN TIlE QU.\RRmS ON IlO)i'EY CREEK, NBAR 'I'll" NORTH LINE 
Ol~ TUB Sw. 7.( OF SI;;C. 28. '['po 73 N., III W. 

FEET. 

18. (to) Yellow limestone and chert, alternating. .. .. 4 
17. (10) Crinoidul limestone......... . ..................... a 
16. (lO?) Btue shale . . .. . . , . . . . . . . . . . . .. ......... .......... 2 

15. (10?) Shaly and cherty limestone.. .. ................... it 
14. (9?) Chert............................................. 1 
13. (9) Blue shale ..... , .. . . . . . . . . . . . . . . . . . . . . . .. . ... . .... . t 
12. (9) Disintegrated crinoidal limestoue........... . ...... 3 
11. (0) Disintegrated crinoidal limestone, brown or yellow, 

with Deltodus spatulatus N. & W., Venustodus ro­
bushts St. J. and W • and Ctenacanthus spine. . . . . . . . t 

10. (9) Yellow weathered crinoidal limestone with some 
chert ..................... ............... , ... '" . .... 2* 

9. (9) White chert. . . .. .. . . . . .. ... . ....... ... ........ . .. t 
8. (9) Yellowish crinoidal limestone with chert above and 

containing Teleiocrinus umbrosus Hall, Dorycrinlts 
quinquelobus Hltll, Actinocrinus malti1 adiatus Shum­
ard, Batocrinus pistiltus M .& W.o Dichocrinus stria-
tItS. Ow., and Sh., Elttrocltocrillus cllriStyi Shum., 
Spirifer logalli Hall, S. grimesi Hall, Productus burl­
i1lgtonensis Hltll, Zaphrmtis centralis E. and H ., and 
a Syringopora. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 

7. (9) Yellowish, fine grained limestone with small open 
pockets.... ....... ....................... .. ....... . 1 

6. (9) Bluish white crinoidallimestone in ledges from one 
to three feet in thicknes8, without chert, containing 
!:lome of the fossils of number 8, and also Platycrinus 
nodostriatus W. and Sp., and P. glyptus M. and W.... 6 

5. (8) Crinoidal limestone with much c hert ........... . , .. 3 
4. (7) Very irregularly bedded yellow limestone........... 7 
3. (6) Chert in large ml\sses . . .... ........ , . .. . . . . . . . .. . . . T 
2. (6) Yellow, weathered crinoidallimestolle with scattered 

irregular layers of more solid limestone and chert. . .. 9 
1. (6?) Yellow shaly material resembling leached, disinte­

grated limestone, with occasional cavities lined with 
crystals.............. ............................... 3 

Numbers 1 to 5 are seen in the creek bank, just below the 
main quarry; numbers 6 to 12 appear in the face on the main 
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quarry on the west side of the ravine; and numbers 6 to 18 
appear on the opposite side of the creek, in following it one­
:fifth of a mile up stream. RhipirlolJlella l)//)'liilfjtui/eilsis Hall 
was seen in one of the beds numbered 5, 6 or 7. 

13. SECTION ON TilE RIGHT lLI'IK UF lIONEl' CREEK, BELOI\' '1'11];: IUILRO .~D 

BRIDGE IN T il E ~UUTH\vEST CORNER OF SEC. 28, Tp. 7.\ N., RIll W. 
FEET. 

6 (9 & 10) Yellow, very Illuch weathered limestone, with 

cherty layers and lish teeth near the middle . ......... 10 

5. (9) Grayish yellow, crinoid",1 limestone with !!ome 

seams of chert. . . . . . . . . . . . . . .. ..................... 5t 
4. (0) Grayish yellow, crinoidal lim estolle without chert 

(main quarry ledges) ........ , .............. ....... ,. (it 
3. (8) ellen in small irregular nodules .. " . .... .... . .. 2t 
2. (7) Disintegrated brown rock, almost shaly, with a 

more solid i!\yer near middle ... ... . ................. , 7 

1. (7) Cbert . ........................................... . 

14. SECTION 0:-.1 THE E.IST BANK OF A RAIL){O .Ij) CUT .1'1' TilE EDGE OF THE 
UPL.IND, TIlREE ~IILES NORTIl OF r.IORNING SUN. 

FEET. 

5. (6?) Disintegrated bruwnish magnesian limeRtone with 

.Athyris incrassalus Hall and Chonetes illilloiensis W. 3 

4. (2 & 4?) Yellow, weathered, line sandstolle, '" ith Ed 
mOJldia burlinglollellsis M & W., Spirifer bipliratus 
H ll l, Chonopectus fislleri, N & P.: Pngnax strialocos· 
tata M. & W. (va\') Orthothetes illeqnalzs (?) Hall, Cho 
lletes sp" Fenestella .. . ....... .. .................... 3 

3. (2) Fille blue sandstone with few fossils. .... .. . . . . . .. 10 

2. (2) Fine grained blue Mndstone with C'lsts of Prodltcttts 
laevicoslatus White, Prodl~ctus cooperellsis Swallow, 

Athyris corpulenta Winch., Ortltothetes ineqalis ( ?) 

H til, and other lamellibranchs in auundanut' ... .... . 2 

l. Hlue shale. . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . 1 

15 . ~hCTiO:-.lS IN A I{,IVINE FOLLOWING TH];: WEST BANK OF THE R.'\lLRO ID 
C~.E AND I lL\LF ~lILES NORTll OF MORNI:-.IG SUN. IN TilE NORTIl· 

8 

EA ST CORN Eli OF SEC. 19, Tp . 73 N., R I II IV. 
FEE r. I);'CHFS 

4. (I)) Cbert layers.. . . . . . . . . . . . . . . . .. . . .. . . ....... .... 10 

3. (H) \'{,lite or yellowish crinoidalliruestuue, Wilh (eeth 

of Orodlls, Deltvdlls ,lUll Cladodlts.......... ... ..... . :2t 
2. (.)) Greenish while crinoidal litlJesLone wilh Lobocrul1t( 

pyriformis Shlllll ., Di=ygocrillus "odlllldlls Yaml and 

ShllOl. , Dorycrilllis qllillqlleloblls Hall, ElttrOc!lOcrilllls 
IOllei 'y\,. 'wel 1'., Pelltrl'lIlilese/ongatlls Sbnllill.rd, .-lc/hl)· 
crilllls scilllhts i\l. alld W ...... " ... . " . . . . . .. . ...... H 
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1. (I) White crinoid;tl limestone with Rliipidolllclla bllr­

lingtonclisis Hall, and Spi1-ifi1' ple1l7ts lIltl!............ 4 

16. SECTI():'-I IN DELZELL'S QUARRY, NEAR CO:olCORD SCIIOOLIIOUSE, l:-i TIlE 
Ne. J« OF TilE Ne. J« OF SEC. 18. Tp. 73 N., 1<. III W. 

FEET 

2. (6) Yellow limestone, rather fine grained, with frag-
ments of crinoid stems, in heavy ledges .... _......... 7 

L (6) D:sintegrated and soft yellow Iilllestone . .. _. . . . .... 4 

It will be noticed that in nearly all the sections in the bluffs 
bordering the river lowlands the lower soft Kinderhook beds 
appear. They have evidently been protected from destruc­
tion by the overlying Burlington limestones. West of Honey 
creek these bluffs seldom show anything but drift. Along 
that branch of Otter creek which runs through the north tier 
of sections in Tp. 73 N., R. IV W., nothing but drift is seen, 
and explorations in several wells show that these beds have 
been deeply eroded. The drift is at least one hundred feet 
deep. In Sections 11, 13, 14, 23 and 24 the Burlington lime­
stone is, however, frequently in evidence along the water­
courses, and it appears even as far north as near the center 
of the Sw. t of Sec. 3 in Tp. 73 N., R. IV W. But thesA expo­
sures have a limited vertical range, as is evident from the fol­
lowing instances. 

SECTIONS IN OTTER CREEK BASIN. 

17. SECTIONS IN AND NEAR AN OLD QUARRY ON 'l'HE EAST BANJ{ OF OTTER CREEK. IX 
THE Ne. ~ OF 'I'HIi: Ne.!4 OF SEC. 14, 'l'p. 73 N ., R. IV W. 

FEET. 

4. (9) White crinoidallimestone . . ... .. . . . . .. ... .. . . .. . .. 8 
3. (9) Blue shale. . . . . .. . . . . . . .. . . .. .... . . . . .... .... . . . . .. . 1 
2. Concealed.............................. . .'. .. . . . .... .. 8 
1. (7) Crinoidal limestone and shaly material with some 

q'lartz geodes (exposed farther up in the creek) ..... 5 

18. SECTION O~ THE WE,'!' BANK OF OT1'lm CREli:K, NEAR THE CEN'l'E : 01,' '1'1\ E IV I~ST 
LINE OF Sr.;C. 21, 'rp 73 N., R. IV W 

FEET. 

1. (9 & IO?) Somewhat disintegrated limestone, yellow or 
brown, with frequent hands of chert ................ 17 
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19. ECTION [N CIIl'RCIHL\N'S QCAHRY IN THE WEST HANE OF OTTER CREEK 
.'\EARTHICSOl·'L'HWESTCORNICROI?~EC.I4, Tp.73N.,R IV W 

FEET. IN CHES 

3. (9) Crinoidal lilllf'stonf' ............................... . 
2. (9) Chert ............. ____ ... ............. ...... .... 10 

1. (fJ) Bluish white crinoidal limestone iu ledges from 6 to 
12 inches in thickness . .. . ... . .. . ... _. _............... 8 

SECTIONS IN LONG CREEK BASI~. 

Following Long Creek west we find bed rock for the :first 
time near the east line of Sec. 13, 'rp. 74 N., R. V W. From 
this point the exposures are almost continuous along the 
south fork for two miles, but have a limited vertical range. 
The Kinderhook beds gradually disappear under the overly­
ing limestones. The Buffington fork is rocky a mile from its 
mouth and has a few scattered exposures farther west. 'rhe 
north or main branch runs through a valley in which the 
Burlington limestone is frequently exposed in the bluffs or 
on the small tributaries. But with few exceptions these 
rocky cliffs are less than twenty feet in height. 

20. SECTION 0:-1 A SMALL TRIBU'l'ARY OF LONG CREEK, SOUTH 01' TilE CENTEI~O!1' 
THE Se. 7.( OB' SEC. J:~, Tp. 74 N., R. V W. 

4. (?) Brownish gray, compact, siliceolls rock, possibly 
changed locally from a dolomitic limestone by infil-

FEET. 

tration ................... _. ........................ 8 
3. (?) Not exposed . .... ~'" .... ....... ... . .. . ... .. .. . .. . 2 

2. (2) Blne, snft, tine sanrlstone witb Ortlwthetes inequalis, 
Chonopectus fis!teri H 'dl, Avicltlopecten caroli W., Pro­
ductns levicostus White, Rltipidomella bltrlingtollCIIsis 
Hall, Macrodo1t cochleris Winch., Ortlwceras wltilei 
Winch, Conularia (micronema.2) , Edmondia sp. ..... 4 

1. (1) Sllft shale (seen farther eas!) .............. . ....... . 

21. SEC'l'IO.'< IN THE WEST RLUFF OF LONG CREEK, SOUTH OF THE CENTER OF nm 
Nw. 7.( OF SEC. 13, Tp. 74 N., R. V W. 

FEET. 

5. (6) Irregularly bedded, compact, brown or gray d ,)'omite; 
some brachiopod~, with a few crinoid fragments ...... 10 

4. (3 & 4) Rather harder than that below, brown earthy 
stone ... ' ............. " ...... . ..... ..... ..... " .... 2 

3. (2) Soft, rathel' uoiform, b!uish gray, light colored tine 
sandstone, with lamellibraochs and teeth of Helod/ls 
neartop . . . ....... .... .. . .............. ... .... ....... 5 
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FEET. 

2. (2) Alternating layers of fiue loose sandstoue..... . .. . . . 5 

1. (1) Green clayey shale. ...... ......... . ........... . ... 3 

22 SECTION IN J. H II"ASSON'S QVAHRY IN Till'; SOV'l'H HANK OF TilE SOVl'H HH .\NCI! 
OF L0:\G CREEK IN THE NOR rHII' EST CO:I 1\ ER OF SEC. 23, 'l'p 14 N, R. \' W 

l'EET. 

G. (10 ) Di ;integraled lirn ps~()n~ with bauds of chert ....... 3 
5 (?) Yellow disintegra'ed limestone . ............ ,.,. 3 
4. (9) Blue shale... . ........ ............................. 1 

3 (9) YelJow, slightly di;integrate I criuoidal limestone 
with small ho~lows filled with ('a lcite crystals (also 
zinc blende) ............... ... .. .... ..... ...... ... .. . 

2. (9) Yellowish, partially disintegrated limestone wilh 
fish teeth sllch a s Deltodus spatulatus N. & W., Psa1ll­
modus glyplttS St. J . & W., Cladodlls sp., Helodus sp., 

4 

and Orodlts sp. . .... ... . ... .. ....... .. ... ..... . ...... It 
l. (9) Criuo 'dal white lime3tone iu ledges from 6 to 10 

inch ~s in thicknes, with EutrocllOcrinus lovei W . & 

S., Batocrill1ts laura var. silllloslts Hall, Batoc1'i1lus 
laura Hall, DizygocrimtS1'otulldlts Yand anli Shum . .. 4t 

:i3. SEUTION I" GRAY'S QUARRY NEAR TilE NOR').' Ll BANK Ot? THE l\ORTH HR.\NUH OF 
LONG CREEK IN TIlE Ne. J{ OF TH E Nw. ~ OF SEC. 3. Tp. 74 N . . R V IV. 

FEET. I~CHES. 

5. (9) Yellow, disin~egr..Lted encriuital limestone with fish 
teeth near the base and with Schizo phoria swallowi 
Hall, EutroclIOcrin11s cltristyi Shuill., Batocri1l11S lazera 
Hail, Dizygocri1l11s rot1lndus Y und and Shum., and 
teeth of Deltodus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 

4. (9) Ecrinital white limestone in heavy ledges with Pro­
ductus semireticulatus Martin, Prodltctlts burlington-
ensis Hall, Spirifer grimesi Hall. . .. .. .... ... .. . ... .. 3 

3. (9) Chert.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
2. (H) B,ownish yellow, porous, disintegrated limestone. . 3 
1 (0) Bi tl'- :l white crinoidal limestone with occasional 

erin' 's ilear top.................................... 5 

24.- SECTION ON THE \\I::::-T n.\NK OF LONG CREEK ONE·FOURTH MILE 50CTH OF 
THE ;-lOUTH OF JOHNNY CREEK N E,\R THE CENTER OF THE "OUTH 

LINE OI" SEC. 12, Tp 74- R. V \Y. 

5. (6 or 7) Gray compact limestone.. . ... . ... ..... .. .. . ... 8 

4. Cuncealed ... . ... . ............. .... ... .. .... ...... .... .. 1:3 
4. (3 or 4) Brownish gray gritty ro~k. . . . . .... . . . . . .. . . . .. :3 

2 (2) BIlle, s01 l, fine sandstone with casts of Be/leroplwn 
bilabiattls M. & W., Straparolllis maC10mplialus W., 
Sptrifer sltbrotzmdatus H. , Ortlzoceras wltitei Winch." 
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FEET 

Glossitcs elliptim. Straparotlus. lIIodimorplia (,I) 

Belieroplioll (two specie.-).. . .. .. ... .................. 3 
1. (1 &; 2) Blue al enacp.Ol1S soft rock wit b shalf' helow ..... 12 

2,. SECTIO:--; .\LONG LONG C REEK IN TilE SOUTIIE"~T CORNER OF SEC. 3'. 
Tr). 75 N .. R. \' W. 

FEET. 

2. (10 &; 11) WefLthered ~haly limestone aud sbale with 

cherty la~ ers ........... . ............ ... ........... 15 

1. (0) Souud, blubh white or gray, rriuoid~l kssiliferous 

limestone ................................... .. ..... 15 

26 . SECTION IN F. J. ;\1001, E':'; QU.IRR\, ON TilE EAST B.INK OF LONG CREEK IN I'l l E 
Sw. l\ OF TilE Nt'. '{ OF SEC. 33, 1'1>. 75 N. , H. V W. 

FEET 

6. W?) B:lnd::l of chr-rt ......... . . , . ............ . ..... _.' . 
5. (9?) Y'Jllowish shaly material or disintf'grateu liml-

stnne ...... ........................................ 2 

4. (ll) Yel'oN, partially disiutpgraled limestone wilh 

chert ballds and Ii~h teet h in t he upper part, coutain­

ing DellodojJsis bialveatus St. J. &; W., Deltodopsis COIl­

,,{'ZitS Sr. J. & W., Dellodus spatulatus N. & W., Clad· 
olus, fl'Hgmt n's of spines.. . ....... . ..... . .. ......... 2 

3. (0) 13 lIish white cl'ioliitial limestone iu ledgt'!> from 6 to 

10 inches ill thickuess with Prodllctlts bllrlillgtollellsis 
Hll.ll ........... . .......................... .... . .... 2 

2. (9) Shelly limestone witb rual.y brachiopuds and Igoce-
ras capull,s H·dl . . . . . .. . .. ...... . ................ . 

1. (OJ Criuoid·1 while limestone .......................... 2 

27 . ~ECTfOl\ 0;\ THE SOUTH B.I:\"- OF LO;'>lG CI~EEK NEAR TilE WEST LINE IN 'I'll E 
1\'w. l\ OF EC. 32. Tp. 75 :-<. , R. V W. 

FEET. 

3 (11) ~haly lilllestone ................................. . 5 
2. (11) Blueshale ......................................... . 1 

1, (11) Yellow limestone, somewhat line grained ........... 8 

SECTlONS ON CLIFTON CREEK AND lOW A lUVER. 

North of Long creek basin the drift rapidly increases III 

thickness and the bed rock is rarely exposed. It has been 
observed only in sections 22 and 27, Tp. 75 N., R. V.,~W., 
and in and near the bluffs of the Iowa river in sections 16 and 
17, r.rp. 7l) N., R. V. W. At this latter place the blue Kinder­
hook shale is exposed in the bank of the river, rising some 
five or six feet above the water for a distance of a few rods. 
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It is covered by the shale and sandstone of the coal meas­
ures. Over most of this northern territory the Burlington 
limestone has been removed and the unprotected Kinderhook 
beds have been deeply eroded. 

28 . SECTION IN A TRIBUTARY OF CLIFTON CREEK IN TilE Ne. 7.( OF THE Ne. 7.( 

OF SEC. 2], Tp. 75 N., R. V W. 
FEET. 

7. (6) Crinoidal fossiliferous limestone, with chert seams 
(exposed farther up in the creek) ...... .... .... .. ..... 10 

6. Concealed.... ...... ...... .. .. ..................... 4? 
5. (?) Chert of oolitic aspect and with fragments of fossils t 
4. (1) Yellow decayed liwestone, with sparse crinoid 

joints .. .... . " . .. , ... .. .. .. .... .... . .. . .... .. . ...... 2 

3. (?) Chert of oolitic appearance and containing small 
fragmen ts -of fossils .... .... ..... .. ....... ......... t 

2. (? ) Yellow disintegrated limestone with scattered joints 
of crinoids, a product us, and various gasteropods..... t 

1. (2) Bluish gray arenaceons rock with fish teeth near the 
top and various gasteropods; alsoAtltyris corpulenta 
W., Product1ls curtirostra Winch., Productella llum­
tmelaris Winchell, Ortltoceras i?lequalis Hall, Edmon ­
dia burlingtonensis M . &. W., EUlIleiria altirostris 
White, Porceltia obliquinoda While, Grammysiaplella 
M. &. W. Belleroplwn (undescl'?) and a Platyschisma.. 4 

29. SECTION ON THE SOUTH BANK OF CLIFTON CREEK NEAR THE CENTER OF 
SEC. 22, Tp. 75 N. , R. V \Y. 

FEET. 

2. (6?) Yellowdecayetllimestoue ........ _ '" ... . ...... 3 
1. (2) Arenaceous blue material. .............. . ...... _. 5 

30. SECTION ON THE SOUTH BANK OF A SMALL CREEK IN THE SOUTH BLUFF OF 
THE IOWA RIVER, IN THE SOUTHWEST CORNER OF 

SEC. 16, Tp. 76 N., R. V W. 
FEET. 

1. (I) Bluish ~reeu shale cut up hy joints into ~m:ill rhom-
boidal blocks.. . . . . . . . ... .. . .. . . . . . . . . . . . . ... .. . . . . .. 4 

General Section oj the 5Mbcct1'bvnije7'ous Roclcs.-In compar­
ing the sections above described with each other and with 
many others seen in the field, and on noting theirrelative 
positions, it becomes evident that they form a conformable 
succession of beds approaching a depth of one hundred feet. 
Certain parts of this section are much affected by weathering 
or else are quite generally concealed under the drift. At such 
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horizons it bas been impracticable to make 
close comparisons or exact correlations, 
either on the basis of fossil remains or of 
lithologic characters. Both of these char­
acters seem otherwise quite constant for 
each horizon, and doubtless much smaller 
subdivisions than those bere attempted 
might be identified in different places with 
a closer examination of the rock and in a 
region where disintegration were less far ad­
vanced. As it is, eleven different divis­
ions appear sufficiently constant to be capa­
ble of identification in this county. These 
will here be described in succession from 
below upward. See general section, Fig. l. 

(1) Maple Mill Shale: -The lowest mem­
ber consists of a greenish, unctuons shale. 
In one place this has a dark band contain­
ing carbonaceous material some five or six 
feet below its upper limit. At another 
place it is cut up by two sets of joints into 
small and quite regular rhomboidal blocks . 
No fossils have been found by the author 
in tbis shale in Louisa county but at Bnr­
lington, where it is exposed deeper down, 
it contains several brachiopods, some deca­
pods and a dictyospongia. In Louisa 
county only some fifteen feet are exposed, 
but several wells have, as already stated, 
penetrated it to a depth of at least 180 
feet. 

(2) EoglishRiverGritstone (Chonopectus 
Sandstone of WeBer) :-The Maple Mill shale 
changes somewhat gradually upward into 
a soft bluish gray, fine grained sandstone 
with intervening thin seams of shaly 
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material. It consists of rather angular quartz fragments 
of very uniform size, averaging one-sixteenth of a millimeter in 
diameter. By boiling in acid about eight per cent in weight 
is dissolved, consisting mostly of carbonate of iron and car­
bonate of magnesia. In weathering this rock turns a dull 
yellow color. In this condition the upper layers frequently 
exhibit fine, parallel curving, concentri<" red or rusty lines on 
the surface. These are seemingly the result of some kind of 
progressive oxidation and concentration of the ferruginous 
material which it contains. A few inches below its upper 
surface there is a thin layer which contains imbedded fish 
teeth_ A species of H elodlts is almost invariably present and 
other observed forms are D eltodus occidentalis Leidy, Oladochl8 
and Cholllatocllls. * In the upper as well as in the lower part 
of thi.s rock casts of various other fossils, mostly brachiopods 
and lamellibranchs, are quite frequent and ocasionally abun­
dant. The following have been identified by Dr. ftewart 
Weller in a collection made by the author: 

F enesteUa, sp. 
Athyl'is cOlpulenta Winch. 
SY1'in(JothYl'is extenuatlls Hall. 
PU(Jl/ctX .~tl'i((totO, 't((ta M. & W. 
Ol'thothetes ineqnulis Hall (?) 

RldpidomeUct uU1'lin(Jtonensis Hall. 
Eumetl'ia altil'ostm White. 
PI'oclIlCt71S ('urtil'ostm Winch. 
P. rooperellsis Swallow. 
p. levicostat1ts White. 
Pl'Oductella nummnlal'is Winch. 
Ohonetes, sp. 
Ohonopertll8 fisheri Hall. 
Spi1'ife)' biplicatu.Q, Hall. 
8 . 8IJurotundatl18 Hall. 
3[odiomol'p/za, sp. 
GI'Ctlllllt!J8i a / lenli Hall. 
*fhe identlficatio I uf lhe 5e fossil s Wlr 2 khdl ~ rna! e h\' Dr. C H. rastmau . 
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J.1fadoctoll cocltlea.) ' is Wineh. 
A z; iculopecten C{tJ'oli W. 
Glo.'<sites elliptic((' Hall. 
Edmonrlia blll'linqtonellois M. & W. 
Belle1'Ophon bilaviat1l8 M. & W. 
Be1lerophon (two other species). 
J>ol'cellict ovliquinoda White. 
PlatysC/lisma, sp. 
8tmparollns Jnrtcl'omphalus W. 
Loxonema, sp. 
Ol"thoCe1'Ct8 ('indianen81;.~ ? Hall.) 
O. /I}/z itpi Winch. 
o. inequalis Hall. 
Con lila)' ia miCl'onema Meek (?) 

The thic..:kness of this sandstone is about ten feet. 

85 

(E. ) "Lithographic Limestone: "-The next number is 
sharply marked off from the other beds both above and be­
low. It consists of a compact gray limestone of fine texture 
and pure composition containing less than two per cent of 
insoluble material. r\ ground and polished surface has the 
appearance of lithographic rock. A part of the residue from 
a dissolved specimen is siliceous, but it also contained some 
dark carbonaceous substance. Specimens taken south of 
Oakville and Elrick Junction and also from Des Moines 
ccunty are impregnated with bituminous material. This 
rock has been observed only in the southeastern part of the 
county and is sometimes absent here also, apparently having 
been dissol ved and carried away by underground water. In 
Long creek basin, where the terranes are most thoroughly 
weathered and leached, it bas not been definitely identified 
at any locality. In some of the sections where it appears it 
has been changed to an earthy brownish layer and is shrunk 
in thickness. No fossils have been secured from it in this 
county. Where not leached or altered its thickness is from 
three to four feet. 
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(4) Upper Gritstone:-The succeeding member consists of 
a soft blue or yellow, arenaceous rock quite similar to the 
English river gritstone in texture and composition, consist­
ing of quartz grains of small and very uniform size. Fossils 
have not been observed. Where the underlying limestone is 
absent it rests upon the lower sandstone from which it is 
usually separated by a yellow or brown rusty seam. The 
thickne'Ss is three feet. 

(5) Oolite ledges:-Above the upper gritstonethere is aledg'e 
of white or yellowish oolitic limestone. It is distinctly 
marked off from the bed below but somewhat continuous with 
that above it. The oolitic spherules are small and imbedded 
in a matrix of calcareous material which resembles in text­
ure the limestone above it. This ledge is often greatly affect­
ed by leaching, being either wholly removed or else appearing' 
as a yellow porous rock. The calcareous spherules have been 
dissolved, leaving imperfectly rounded vesicles testifying to 
their former presence. Where not affected in this way it 
usually contains numerous fm;sils, the following forms hav­
ing been recognized. 

Zaphrentis, sp. 
Ath.IJ1>is crassicanlinali::; White. 
Rhipidomella bu1"lingtonen'is Hall. 
P?'ocZ1),ctellu concent1'ica Hall. 
Spirijer marionensis Shum. 
Chonetes logani, N. & P. 
St1"!l parolltts ovtusus Hall. 
Orthocel'Cts, sp. 

Its thickness is from two to three feet. 

(6) Wassonville Limestone:-T?is limestone is separated 
from t.he previous one by no other sharply defined lithologi­
cal character than the disappearallce of the oolitic structure. 
It consists of variable, usually moderately fine-grained lime­
stone, normally in very thick ledges below. It contains 

• 
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sparse fragments of crinoid stems, but seldom any entire fossils. 
Sometimes there are layers of a gray chert and in the lower 
ledges this chert sometimes has an oolite structure. Else­
where it is mostly filled with traces of small fossil fragments. 
The upper part of these ledges are sometimes characterized 
by well marked close joints, which cut the rock into small 
blocks. Overlying as it does the less pervious aud less solu­
ble beds of fine sandstones and shales this limestone has 
served as a highway for percolation of underground water 
Everywhere along the creeks it marks a horizon where springs 
issue, some of which are small streams. Except in a few 
places the rock is so thoroughly changed by leaching, solu­
tion and weathering as to be quite unrecognizable, frequently 
appearing as a brown, earthy, crumbling mass. Sometimes 
it is wholly absent, only a few cherty layers remaining. 
Athyris illc}'({:;satus Hall and Chonetes illinoieilsis Worthen have 
been observed. The thickness of these ledges is perhaps as 
much as fifteen feet. Possibly a part of them should rather 
be referred to the llext division. 

(7) Lower Burlington Limestone:-Above the rock just 
described there is a horizon of limestone with layers that 
have a peculiar wavy, curving or sometimes twisted and 
knotty appearance. On one of the ledges which was seen in 
the bed of Gospel Run, some giant ripple marks six inches 
high and from four to six feet apart from crest to crest, ex­
tended in a directioil a little north of east. Occasionally this 
rock is quite fine-grained and of a whitish gray color, but in 
most of the outcrops it is filled with crinoidal fragments. 
There are 'also frequent seams of chert. At one place a spec­
imen of Lobocrinns pyriformis Schum. was observed. The 
thickness does not much exceed eight or ten feet. 

(8) Main Lower Chert:-A persistent layer of chert usually 
overlies the irregularly bedded limestone. Occasionally it con­
sists of a single seam, measuring a foot or more in thickness, 
while at other places there are several thinner layers, meas­
uring in all two or three feet. 
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(9) Upper Burlington Limestone:-The most conspicuous 
rock in this region consists of a white, or greenish or yellow­
ish white, typical crinoidal limestone in ledges from six 
inches to almost two feet in thickness. rrhe lower ten feet 
are usually quite free from chert., but in the upper part 
chert se::tms are frequent and there are also some seams of 
green shale. One of the upper ledges contains teeth and 
spines of fishes such as CtenacantllUs, Dettodl18, ctadodus, Ve­
nU8todu8 J'obust'l1s St .. J. & W., I~'3ammorlu ' (Jlyptu8 St. J. & W., 
Detodop8is bialveatu8 St. J.& W., D. COrl V tJ.'US St. J. & W., Delto­
dus spatulatus M. & W., and Orodu8. '/.. Occasional fish remains 
are also seen in some of the ledges above and below this one. 
Many other fossils were observed b.y tbe writer in this rock, 
namely: 

SYl"inqopora, sp. 
Zaph rent i8 cent}'(( lis E. & H. 
Glypto]Jo)'{t, sp. 
Pentl'elll itf8 elon(Jatu8 Schum. 
A cl1.:nocl'inus m1lltiradiatu. Schum. 
A. scit/tlas M. & W. 
BatoCl'imt8 lam'a Hall. 
B. [aura I 'W ' sin1l0S1l8 Hall. 
B. pi8tillu8 M. & W. 
Dorycl'inus quinquelouus Hall. 
PlatycI'iwl8 C,lyptus M. & W. 
P. nodostl'iatud W. & Sp. 
Teleiocril1us 'I1mb?'Osus Hall. 
Dizy(Jocrinu8 rot llncllts Yand & Sebum. 
Looocrimt8 pyriformis Schum. 
Eut7'Ochocrin1l8 lOl"ei W. & Sp. 
E. cltl'i~tyi Sc:hum. 
Dichocrilw8 .~tl'iatIt8 Ow. & Schum. 
S cM.zophol'ia slvallolvi Hall. 
Rhipidomella Oil r1 inqtonellsi8 Hall. 
'The identifi ca ti ons were kindly m"de by Ilr . C. R . Eas tm a ll. 
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Dielasma J'owLei W. 
Pl'ocluctus lHtJ'l-inqtonen.sis Hall. 
P. semil'eticulatul5 M .1rti n. 
Spil'ifel' plenus Hall. 
S. ql'imesi Hall. 
S. loqani Hall. 
(}honetes loqani Hall. 
Igoc6l'aS capulus Hall. 
UJ'tho('eras, sp. 

SI) 

The thickness of this division is about eighteen or tW2nty 
feet. 

(10) Montrose Cherts:-Tbe Upper Burlington limestone 
runs into a more cherty and impure rock with somewhat 
fewer crinoidal fragments and more frequent seams of green 
shale. Good exposures of this part of the section are not 
frequent for it is much affected by weathering. Fossils are 
scarce. Round quartz geodes occur in it near the upper 
limit, ranging from two inches to half a foot in diameter. 
Otherwise the character of the ledges appears quite variable. 
Their whole thickness is about ten feet. 

(1L) The Upper Shales and Limestones:-The upperm')st 
beds consist of soft and fine grained limestone ledges alter­
nating with, or imbedded in, softer yellow or bluish gray 
beds of shale and shaly limestone. 'rhis is only rarely seen 
in exp8sures, being usually concealed under the drift. No 
fossils have been noticed. The greatest thickness exposed 
does not exceed fifteen feet. 

001'l'eZations. -The five lower numbers in this general sec­
tion together with at least the lower half of the sixth num­
ber constitute the upper part of what is generally known as 
the Kinderhook group. It is a most perfect parallel to the 
Kinderhook section at Burlington. On examining the sec­
tion at the latter locality for the first time, I knowing the 
succession in Louisa county, the writer had no difficulty in 
placing his hammer on that thin seam in the second member 
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containir g £sh teeth and in promptly finding some specimens 
of IJelocZlIs. It is equally eviden~ that the upper part of 
numbe1' 6 and all of number 7 are the northward exten­
sion of the Lower Burlington; that number 9 corresponds 
to the Upper Burlington, and at least a part of number 10 
to the Montrose chert as described by Keyes in Des Moines 
county. But it is uncertain w.hether the upper part of num­
ber 10 and the shaly beds above this should also be regarded 
as a part of the Upper Burlington, or as a thin and modified 
representative of ~he Keokuk group. It resembles the latter 
in having a geode horizon and in containing much shaly ma­
terial. In the absence of fossils and of an opportunity to 
compare the lithological characters in the field the question 
must be left unanswered for the present. 

Comparing the series with the seotion described by Bain in 
Washington county number 1 is evidently equivalent to the 
Maple Mill shale and number 2 to the English River grit­
stone. The lower part of number 6 is the Wassonville 
limestone. Dr. Bain has himself verified this correlation in 
the field. 

It appears likely that the shales at the base of this section 
and below it, are the upward continuation of the Sweetland 
creek sbale of Muscatine county. With the general dip of 
the terranes to the south the dark main body of the latter 
should come in at the level where the deep wells in this re­
gion have gone into a black shale. In the lowest exposure 
of this same shale at Burlington, the author has lately found 
a Dictyosponqia. This gives its fauna a resemblance to that 
of the Waverly and the Genesee, to which the fauna of the 
Sweetland creek beds is also related. 

These shales were deposited at no great distance from the 
shore, for they contain remains of vegetation. The overlying 
gritstones seem to consist of such fine sand as has been ob­
served to be sometimes laid down farther out by off-shore 
submarine currents. It is not a littoral sand and is free 
from the fine mud common in shore deposits of the same fine-

.. 
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ness. This indicates a deepening and a clearing of the waters. 
Progressive though oscillating changes toward such condi­
tions are indicated by the succession of muddy clay, fine 
cleat' saed, a calcareous precipitate, fine clear sand again, an 
oolitic calcareoLls precipitate, and then organic calcareous 
sediments. In these last calcareous sediments there is at 
fir'st a rapid increase in the organic ingredient, as if a new 
fauna were estahlishing itself under the new and favorable 
enyironment of a clearer medium. The upper divisions of 
the Kinder'hook may thus represent a period of return from 
this region to the deep se:1 conditions existing in the Middle 
Devonian. The uppermost bed.:; of the last mentioned age 
are known to indicate a change in the opposite direction. 

Geogmpllir COllliti,)IIS.-A comparison of the development 
of the Klllderhook and the Burlington rocks in Des Moines 
and Louisa counties throws an interesting sidelight on the 
geographical conditions of the period to which they belong, 
and corroborates some conclusions drawn from other evi 
dence. The thic'rness of these formations is greatly reduced 
in their norther.} outcrops. L<:~aving out those parts in each 
of the two sections of which the measurements are somewhat 
uncertain the thickness of the formations in the two counties 
is as given in the following table. The measurements for 
Des Moines county has been taken from the report of Keyes. * 

Thickness in Thickness in 
Louisa County, Des 1I10ines County , 

Parts of the Section Compared. in leet. in lect. 

Number 10. (Montrose cherts) ........... 10 30 
Numbers 6, 7, 8 and !l (Upper and L'lwer 

Burlington) ..... ....... . ... .. .... . .. . . .. 40 95 
Number 5. (Oolitic rock) ........... ... ,.. 2 3 
Number 4. (Upper "yellow sancl3tone") .. 3 6 
Number::>. (Lithographic limestone). . ... . 4 18 
N urn ber 2. (L'lwer ·'.vellow sandstone"). . . 10 25 

Total of mo,lasured parts of ser-tion.. . . . . . 6\J 117 

It is well known that the nearest shore of the Mississippian 

'Iowa Geol. SUn'. , vol. iii , p. 422, 1893 
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sea lay somewhat to the north. Tbis has caused the dimin­
ished development of these sediments in the same direction. 
'.rhe thinning may to some extent be due to a red llction by leach­
ing and solution oflater date, but even after making all allow­
ances for such cha.nges the full original thickness of these 
beds thirty miles north of Burlington can not have been much 
more than one half of what it was at the latter place. The 
shore of the Mississippian sea was evidently not very far 
distant and may h:we been less than fifty miles away. But 
the thinning was perhaps not uniform beyond the present 
northernmost extension of the terranes. The presence of 
S u bcarboniferous pebbles in the basal conglomerate of the 
coal measures suggests a greater northern extension of the 
lower beds than is indicated by this thinning in L')uisa county. 

The Saint Louis Limestone. 

On the left bank of Honey creek, in the Se. i of the Sw. i 
of S3C. 3:3, Tp. 73 N., R. III W., some twenty rods north of 
the boundary 0 f the coun ty, there i:'l a limes tone breccia of 
greenish gray color composed of fragments of varying sizes, 
imbedded in a calcareous matrix of the Eame color. Some of 
the limestone blocks contain fragments of crinoid stems and 
other unrecogniz.1ble fossils. There are also seen in them 
some small cavities filled with a bright green clay. The 
breceia is only three or four feet high in the bank and rests 
on an uneven surface of the lower formation, which is yellow 
and weathered. An unconformability is here indicated. The 
rock extends only a few rods along the stream. A little 
farther down some reddish shaly beds appear on the same 
side of the creek. These are apparently continuous with the 
geode-bearing horizon of the Augusta, exposed nearby. The 
limestone breccia on this creek is entirely unlike anything 
else seen in the co·unty. Dr. Bain, who vIsited the locality 
in company with the author, inclines to the opinion that it 
represents the Saint L')uis stage. If such is the case thel'e are 
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possibly some more outliers of the same formation under the 
drift in the southwest part of the county, where the bed rock 
occurs in wells at a considerably higher level than that of 
Burlington limestone in the nearest outcrops. 

The Des Moines. 

After the deposition of the Subcarboniferous sediments in 
this region the bott.om of the sea in which they weI'S laid 
down was raised and new land formed. The deposits were 
then subjected to considerable erosion. There is no doubt 
that the Burlington limestone originally extended beyond its 
present northern border. The marginal remnant of the Bur­
lington often has cavernous tunnels and crevices filled by the 
deposits of the next succeeding period and the base of these 
later deposits are found frequently to contain Subcarbon­
iferou8 chert farther to the north. It is quite evidell:t that 
the erosion preceding the next submergence cut this lime­
stone down almost to its present condition . Accompanying 
this erosion there was a tnting of the land to the south. 
Following the erosion and tilting of the land it was again 
submerged and the Coal Measures were laid down in the mar­
ginal waters of a sea advancing an unkllown distance to the 
north. 

Only a small part of these deposits are teft in the area 
included within the limits of this county, and they occur as 
small isolated outliers. The largest of these is les'3 than half 
a mile in visible extent. It appears in the west bluff of the 
Iowa river near the adjoining corners of sections 16, 17 and 
21 in Union township. A few rods up a ravine known as 
" Coal Hollow" there lies on the north bank a dark shale 
containing lumps of Kinderhook shale. The latter appears 
in an undisturbed condition in the same ravine near the river. 
This debris contains the characteristic concretions of clay 
ironstone of the Coal Measures. A short distance farther up 
there outcrops four feet of grayish white sandstone alter­
nating with black shale and a few inches of coal. The 

9 
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sandstone shows several imprints of Stiglllaria. In the base of 
the river bluff one-third of a mile above this ravine several 
similar outcrops occur resting on the bluish green Kinder­
hook shale. Worn pieces of Burlington and Kinderhook 
chert are imbedded, as if worked into the upper surface of 
the older shale, which is capped by a foot or two of black 
Coal Measure shale. Close by to the sout,h a Coal Measure 
sandstone forms the river bank. It was found to contain 
impression8 of Lepidodendrons and rises several feet above 
the water. The greatest thickness observed was about fif­
teen feet. Most of the exposures are at the present time 
partly covered by talus. It seems probable that this outlier 
may for some distance underlie the deep drift to the south­
west. Fragments of the sandstone are frequently seen in 
the bowlder clay exposed in the opposite bank of the river. 
About forty rods south of Long creek and north of the center 
of the south line of t he Se. t of Sec. 13, Tp. 74 N., R. V W., 
a yellowish gray sandstone appears in several places under 
the drift along a small ravine, and a pit sunk in the left banks 
of the ravine some years ago went through a few feet of Coal 
Measure shale with some thin seams of coal. Bowlders of 
sandstone are frequent in the drift at this place and also for 
two miles to the east and a mile to the south. In Secs. 20, 
21 and 28 in Tp. 74 N., R. V W., three wells have been sunk 
into a sandstone some twenty feet in thickness. Pieces 
thrown up from an open well were found to consist of Coal 
Measure sandstone. Rock of this kind has also been reported 
as encountered in wells under the drift in Sec. 27, Tp. 75 N., 
R. V W., at Cotter Station, and at Newport. 

Some interesting occurrences of the same -sandstones are 
found in dike-like fillings which occupy crevices in the Bur­
lington limestone. The end of one of these runs out in the 
south bluff of Long creek, where this takes an abrupt turn to 
the north in the Se. t of the Sw. t of Sec. 13, Tp. 74 N., R. 
V W. This" dike" is sixty feet in width and fifteen feet 
high, lying with vertical walls against the limestone on both 
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sides and forming an almost homogeneous mass of rock without 
marked bedding. It apparently extends for some distance back 
into the bluff. About one-fourth of a mile east another deposit 
of the same rock follows for several rods, the west slope of a ra­
vine coming in from the south. Still other masses in similar 
situations occur south of the old Delzell quarry in the west 
bl uff of the creek which runs through the N e. i of Sec. 17, Tp. 
73 N., R. III W., and near the base of the east bluff of Honey 
creek east of the center of the Ne. i of Sec. 32, Tp. 73 N., R. III 
W. Near this last place the channel of the creek for a short 
distance follows a crevice which is filled with the same sand­
stone. No doubt other" dikes" of this same rock are to be 
found in the county. All those here described appear to run 
in a north and south direction. The sandstone forming them 
has a particularly sharp grittiness, due to what must be a 
secondary enlargment of the grains. The grains are more or 
less perfect sma'!l quartz crystals with regular faces and edges. 
All of of the" dikes" have doubtless been formed as fillings 
in old caverns in the eroded limestone. The enlargement of 
the sand-grains may have been brought about by percolating 
water which has followed the drainage of the ancient cav­
erns. 

Subsequent Histon/.-Over how large an area the Coal 
Measures were laid down it is impossible to say, but there 
must have been a considerable thickness here and they must 
have extended a considerable distance north. The land was 
then again elevated and subsequent erosion removed all but 
these few remnants of the basal part of the beds. As far as 
known there is no evidence within this county that it has been 
submerged since that time. During most of Mesozoic and 
Cenozoic time the land has undergone erosion. This finally 
resulted in the development of the topography now presented 
by the surface of the bed rock under the drift. This topog­
raphy is the only record left of what occurred here during the 
long period of erosion already mentioned. 
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1'HE OZARKIAN AND THE GEEST. 

Since the old land surface has been covered with drift a know l­
edge of it can only be secured from records of wells that have 
penetrated the drift and the underlying formations. Eighty­
four records from such wells, mostly on the uplands, have 
been obtained for this purpose. The facts thus gleaned are 
here presented in tabular form and also on a map. This map 
shows, in fifty-foot contour lines, the elevation of the old land 
surface above the sea level. (Plate IV) 

WELL RECORDS IN LOUISA COUNTY. * 
TOWNSHIP 73 NORTH, RANGE II WEST. 

.- LOCATIO!' A~U OWKER . SITUATION. !\OTI!S. 

1: .r:. 
E C. 

Z 
<IJ 

C 
-------- ------

, Sec. 5. Upl.,nd ...... 66 C)O .111 drift . . . . . 

7 W. Clark 
Sec. R. 

John Ila\S. center ... 
south iinp, ~cc. II, 

On hlult slope 630 

Upland. 700 

6, Y cllow clay 30 ff. sand 30 [t. . 570 

12~ 1 ). ~~I~d .c laY4o. ft. .. hl':~ .. d.a.
y 80.ft. ~ 

4 J. Porson .. 
Sec. 11 

t Dr. P~rsol1s .... 
Sw ~ Sec. 23. 

6 T. M. Parsons 
Sec. 23-

Upland . . . .. 

Second buttom 

Up'and ...... 

6)s 212 Yellow cia) 30 ft, sand 6 ft, blue 

SIS IIR 

630 86 

ria. Ro ft. ,and 14 f', blue clay 25 ft. 
~tlnd with timber 25 ft. blue clay. 
Rock at bottom. 

Sapd. gravel and loam 3[ ft, blue clay 
6, ft, wood and black loam 10 ft. 
sand with water, 6 ft .. 

All drift.. . . . . .. .. . . . . .. . . . . . . .. .. . . . 
457 

544 

TOWNSHIP 73 NORTH, RANGE III WEST. 

Concord Schoo l ... . ..... . Upland ravine 630 
Ne. li Sec. 18. 

300 Drift 8 ft. limestone [5 ft, "soapstone" 
148 ft, dark shale 30 ft, "soapstone" 
99 ft ...... .. . . .. .... .. .... .. .... .... 622 

1---------1---------
D ri ft 135 ft, Kinderbrook shale 5 ft .. 565 H. Harris ...... .. Upland ..... 700 140 

N e, li Sec. 20. 
1----------1--::-:-:---- ----------------1--

Upland..... . . 700 130 Clay 30 ft, rock qo it , "soapstone" 10 ft 670 9 J. G. Keck ....... 
Sec. 22. 

1----------1----- - -- -=--:--~~_:__-_:__~----I--
10 W. D. Jamison. .. .. Near bluff . . .. 670 300 Drift C)O ft, shale 210 ft, carbonaceous 

Nw. ~ Sec. 22. material 50 ft above bottom ........ 580 

II Sw. J4 Sec. 25·· .. ··· 6IO 

13 Dobson & Jamison ... 
Se. ~ Sec. 27. 

Upland .... 731 ...... Drift 39 ft, soft sandstone II ft, then 
limestone.. ............ tx):? 

U~land ..... 750 76 Drift 72 ft, limestone 3 ft .. 13 Cyrus Hewitt. ..... . 
Nw. ~ Sec. 29. 

'Where the elevation of the surface of tIle bed roclc is known , it is given In italics III the last col· 
ullin of the table. Other figures in this column give the elevation o[ the bottom o[ the well when ex­
plorations stopped in drift. 
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TOWNSHIP 73 NORTH, RANGE IV WEST. 

-e " B ; 

LOC ATION AND OWNER. SITUATION. 

'0 
.0...; 

"''' > 
C NOTES ~~ .S? 0", 

'" 
.c ~" 

> "- " '" ~ " " iU 0 CO 

]. Thomas Harris.. . .. .... Bluff .. 
Sw 7.i Sec. 1. 

67< i5 Rock at bottom, ..... 505 

15 Wm . MllIer..... ... .. Slo~ e 
N e. cu r. ~ec. 4. 

670 120 All drilt .. ... .. ............. 550 

16 ' D.C. Ma rshall.. U~land .. 
Nw. 7.i Sec·9. 

750 126 Drilt 95 It., limes tone 31 ft . . 655 

6')0 87 Dr.ft 17 It. , rock 70 It. 673 17 E. W. Sniverl)" .. . ... Slope. 
So uth line Sec. 12. 

84~ IR1 John S. Curran . 
Sec.15. 

-1--------------------1----------·1--

High upland 202 Drilt 160 It. , shaly roc k 42 It. 680 

191 J. K . Brown .. ... ....... . ....... High u"land 
Se. cor Sec. 16. 

820 ql Drift 11 8 It. lim estone rock 23 It . 702 

-1---------1------1---

20 [(. C . Dr yden ... ............ .. . 
Center east line, Sel. 17 . 

High upland .. 8. 0 16) Dri t 120 ft. , rock 40 [t. . .......... ... 720 

Leve l upland . , i60 21 J a~lesJ Cgilson ... . 
Sw. 7.i _ ec. 20. 

126 Drilt 40 It. , rock 86 ft ... ,. .. . . . . .. . . . 720 

Upland .. .. 750 162 Drilt65 It. , limestone with somes!.al, 
97 ft .. ....... . .. 685 

22 Morning Sun .. .. . . 
Town W ell. 

TOWNSHIP 74 NORTH, RANGE II WEST. 

231Fred Weiderech t ... ..... ..... Upl,nd ....... 67C 177 [(otten wood, sand and mud at 125 It. 1 493 
Cent e r So. line , Sec. 29· 

- -
2. F. B . Stetson .................. Edge of up- 650 70 Yellow clay 8 It. , blue clay 10 [t., rot-

Ic enter E. line, Sec .31. land . ... . .. . ten wooj, blue clay 12 ft. rottel' l 
wood , blue clay 20 [I., wood and 
sand 5 ft. , blue cI,y 10.ft .• wood 
and sand .... " .... .... . . .... .. .... . 580 

TOWNSHIP 74 NORTH, RANGE II WEST. 

25 Jose ph Schofield ... . ... , .. , Low upland . .. 640 247 Yellow clay 10 5t. . blue clay 8ft. , uld 
Center Sec. 24 . so il.1 It.. blue clay , sand at 70 It., 

old soil at 160 ft., white cemented 
sand at bottom .. . . ... ... ...... .... 393 

- ---
26 \ ,'erage of several well :,; .... .. Low upl a nd .. . 640 123 Soil 4 ft .. lOESS and yellow clay 40 ft . 

blue cla v 76 ft . . sand 3 It ... ....... 517 

TOWNSHIP 7J NORTH, RANGE IV WEST . 

2."JOI.IIl Hanlt. ................ . .. Ul'lalld .. .. . '17 <8 16; Ail dlilt.. 
Cen ter W. line Sec. 5 .... . 

- -------- -- ------------
2~ L) man HuH .. .... ..... ... Upland ........ 720 176 .111 drilt.. 

29 (;:. :';.::i:·O: .......... Low L1P~ 1690 ----;;s No rOck-.-.-.. -.-.-.. ------------~---
Cl:ntcr ~cc. 17 

3ok>co.l3u~ ·IUplalld . _71(1_12; 1.·11 tln.ft... . .< ,~5 
Ne. ~'4 Sec. I" _, .... ..... 0_ 

31 lames I)alton ..... Up'and slope. 730 <20 AI\ dnlt... 610 
1 Se." Sec. 19. 

553 
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TOWKSIH P 74 KORTH, RANGE 1\' WEST-C0c-1TD1L'ED. 

v 
; 
o ", 

~ 

'" .D 

LOCATION .-\ND O WNER SITUATION. N OTES. 

8 
" Z 

32 Patrick Cotter ... 
Sw cor. Sec. 26. 

33 Unknown .... . .. . 
Sw. cor. Sec. 26. 

34 Jesse Van Horn ... 
Sw. co r. Sec. 27. 

35 Cornelius 11'1 urph y ... 
So.~ Sec.27, 

36 Wilson Sellers . " .. 
Ca iro, Sec . 28. 

37 Cairo Village. 

38 james Mullen . 
Se. ~{Sec 29. 

39 Henry Freeman . . ,. 
Sw. )i Sec . 29. 

40 Skinner Bros .. , ... . 
Sw. X', Sec. 30. 

Upla nd ... 700 160 .\11 drift. 

.. Upland .. .. 700 

------ - --
Upland 720 180 

Upland. ~I J05 

High upland .. 750 125 

- --
Hi gh upla nd .. 750 150 

Hi g h upland . . 745 165 

Upland ....... 720 180 

Blue cla\ with boulders at ]50 ft. 
timbera! 125 ft 

.\11 drift ..... 

Yellow clay and g ravel 60 ft., blue 
cia v .to rt . wa ter sand 5 ft .. 

All drift .. " 

Black .oli 8 ft., yellow clay 25 ft. , 
blue clay 83 ft " gravel 8 It. .... 

All dr ift .. .. . . . . . . . . . .. . . . . . . 

455 

540 

595 
625 

600 

580 

Drift 150 ft. , sand at 120 ft . . shale 30 
ft .. , ...... ,.. 570 

. ... Low upland ... 705 70/ Mostly drilt , rock at bottom ... 

----------1------ - ---------------1-
41 R, S, Cummings .. 

Sw. ~ Sec. 32. 
U pland ,.. ... 730 120 Drift 45 ft. , limestone 75 ft . .. . 

42 jos. Bates .................. Upland.... ... 690 209 
Center of E. line, Sec. 33. 

Yellow clay 70 ft . , blue clay 68 ft. 
sand] ft., blue clay 2S ft. , sand 
and clay 23 ft., dark drift 22 ft. .... 480 

43 E. S. Briggs ... . 
Nw. X' Sec. 33. 

Upland. ..... 710 122 All drift .... .... .. , ......... .. 588 

TOWNSHIP 74 NORTH, RANGE V WEST. 

44 L. M. Samson .... 
Se, cor. Sec 20. 

High upland .. 760 60 L oess 10 ft. , boulder clay 40 ft. 
sand 3 ft. , rock below . .... .... . .... 700 

4S Evan Davis .. .. ........ , .... . Upland ....... 750 liS Dlift 9S ft. , sandstone 20 ft ......... 

46 

47 

48 

49 

Ne. ~ Sec . 28. 

Dan' l Westbrook ... 
Se . U ~er. 4. 

j ohn Sneider ... 
near Letts . 

Letts ... .. 

TOW NSHIP 75 NORTH, RANGE III WIlST. 

High upland. I 710 180 

1 

Upland . 690 300 

Sand at 150 It .. .. . 
1 .. .. .. . .... I 530 

Yellow clay 18 fl. , quicksand 3 ft. , 
hill" cl a y 70 ft. . yellow cla\' an~ 
gravel 20 It .. blu e c ia v acd gravel 
30 (? I fI .. sand to bottolll ... 

All ~rift. 

390 

I 
Low upland. 6~3 170 

--- 1- ---1--------- .... I SG 
joseph Wagner .. 

Sec. 6. 
.. . Upland .. ..... 703 l35 V,'l low cla) and sand 15 It .. b lue 

sticky blu t! cia\' with \,ood bel o w I 

I 

clav 60 It., coarse gravel 2 ft .. 

- 1----------- I 47 feet. sand 13 ft .. .. .... .. , .. :..:..:. ~ 
So P. ~ I , R eisch 

Letts, ~ec. 6 
. Low upland .. 6~S 100 .\11 drift .... , ..... "I 585 
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TO\\"l\"SIlIP 75 :<10RTII, RA);CE III W E ST-CO);T I:-'T ED 

LOCATION AND OW NER. SITUA TION. MATERIALS PENETRATED. 

)1 C . Vincent ... 
Se. (o r. Sec. 6. 

-- - -1-______ --------1 
Low upland.. 68, 106 .\11 drift..... .......... ..... ... ... 597 

52 \Y. \Y. Wagner ... .... . . 
Center S. lin e, Sec. 6. 

Up land 700 11 0 All drift 590 

--------------------1--------------------------------------1--
S3 Cha rl es Wabilltz ......... . 

Cente r. W . lin e , Sec. 9. 
Up land . All d rift . . ,53 

S4 Pe'er Hass (') ...... . 
W . I;' Sec. 13. 

In bluff. All drift . . 435 

80 .'11 drift . . L ow upland .. ss Fa v L e tts 
Se. cor. Sec. 19. 

-1-----------1---- - -- ------------1-
~6 Noah Lett s 

Nc. co r. Sec. 20. 
Low upland . . 

57 Marti n A. Gray .. 
N. ~ Sec. 22. 

Upland .. 

Upland. 
ee. 22. 

59 J o hn Bike. 
Sec . 22. 

Up land. 

60 John Schafer. 
Center Sec. 28. 

Upland. 

All drift. . . . ..... ... ....... .. ...... . . 

720 173 Soil 6 ft, yellow clay 50 It, quick sand 
40 ft, wbite and blue c la y, mixed, 
down to 170 It. th e n sand with gas, 

710 

706 

690 

173 

which would no t burn 547 

Yellow cla y 38 ft , black mucky soil 
6 ft. sa nd 1 ft , blue clay 104 ft. sand 
20ft , c1av4ft 537 

165 Drift a t 16, 541 

170 Sand at 80. 136 170 ft, re s t most ly 
hould e r cia v 520 

TOWNSH1P 75 NORTH. RANGE IV WEST ; 

61 I. Idle ...... U pla nd . 710 
Sec, I. 

11 5 All drift. .... 595 

62 B. Litill e r 
Nw. U Sec. 2. 

Upland . 718 115 All drift ... . . . . . . ... . . . . 603 

- ----
63 R. W. L ee . 

Ccn:cr east lin e, Sec. 3. 
Upland. .. ... . 680 103 All drift ..... .. . ... . .. .. .. . . . . . 5i7 

1------------------1------ -- -- -----------------------
64 Charles Estle. 

Nc. }{ Sec. 3. 

6'1 ~1. L ee ..... 
~ Ce nt e r wes t lin e, Sec 3. 

6f> ~1. .-1. Turking ton 
Center suuth Iinc...'. ~cc 10 

67 I-: tta Littrell 
Ne. " Sec. 10. 

6Q' Dalll (h'e rholt 
Se. ' ... ~(:C . 2). 

;;;- 1 H.obert U\\en~ 
Sw 1~4 ~p ,.. ~o. 

Upland. 

Upland ... 

L ow upland .. 

680 120 All ririft 560 

- -- ------------------------11-
690 113 

bSo 215 

All drilL. 

Loess, 5 fee t: ye llow boulder clay, 16 
fect: yellow sa nd , 3 fee t: hlu e sa nd 
26 feet: white saod. 80 fee r : dark 
bluish ha rd sa nd , J5 fcet: li ght so ft 
.. nd , 40 fee t . . . 

577 

--_._-

[lot tom land. 

lTpla l1d . 

728 100'1.\11 drift. ....... 

,80 16, .llIulium, 8 fl'er: blue I'cbhly cia) 
72 ft, ~;]nd. 2 fl'ct; hila.' clay. q Itj 

I 
,and 6~ feet. .. ,16 

;~f-;-;6 All drilL.. .. ..:-:-1-;:; 
--------'----



100 GEOLOliY OF LOUISA COUNTY. 

TOWNSHIP 7S NORTH, R ANGE V WEST. 

~ 

" .c 
E 

Z 

LOCATION AND OWNER. 

------ -----
70 H. E. Orr .. . ......... . 

Ccnter Sw. ){ Sec. 3. 

71 Nels Spurgeon .. 
Ne. ){. Sec. 5. 

72 Janc S. McKay ... 
Nw. ~ ~ec. roo 

73 F . M. DUlican ... 
Sec . 10. 

74 Rub"n Stapp. 
Sec. 16 

75 E. I{obinson 
Se . Cor Sec 20. 

76 COl ter Station .... 
Sec. 20. 

SITUATION. 

Upland ..... .. 

Up'and ... 

Upland .. 

Upland slope 

Upland 

High u;JlanrJ. 

Upland ... 

-0 
MATERIALS PENETH.-\1 ED. " !? 

-.c .c 
~= Ci. " - " _u 
~ Ci 

----11----- ---------1 
720 175 All drift. 

720 140 All d , ift .... .............. 

720 '-17 All drift .. 

710 160 Ail drIlt. 

7.10 400 Drift ISO feet. shale 2,0 feet 

- --
7.0 65 Rock at bottom ... 

710 136 Drift. 133 fcet; sandstone. 3 feet .. 

~ 
o 

.::J 

'" -:.::~ e.§ 
'" '0" 

~ '" 
:>:i 

545 

573 

550 

5 80 

5ii 

77 J. W. Garner .. . 
Co umbus City . 'u;;;;;;d-. -.. -.-. 7201_17_0_ I_L_o_e_ss_'_13_f_ee_t_; b_l_ue_ti_II_, 1_57_f_c_el_; _s_" n __ ~, 550 

Loess and yellow till. 35 feet; blue till. 78 D W. Overholt 
Se. ){. Sec. 25. 

Upland. ..... 710 ,65 
]25 feet; sand and gravel, 6 feet 'H 

79 Martin Schaum 
Center Sec. 27. 

Up land ....... 725 68 Drift,65 fee t ; sandstone, 3 feet .. 

---------1-- - -- -- - - ------------
80 F. J. Moore . 

S. line Sec 28 
Up land 730 90 Rock at bottom . . ... .... . .. ... 

81 Humphrev Jones ..... ... Upland. 7·6 80 Rock at bottom 

660 

640 

665 
Se. l-l' Sec. 32. 

82 L. \\' iJli"ms ... 
Colulllhn ... Cit", 

Upland ... . 720 128 Loess, 2) fed; blue lill lOR I CCI "a nd. 1 592 

TOWNSHIP 76 NORTH, RANGE V WEST. 

Nw. l-l' Sec. 6. 
558 231 Ed"Hrd Murdock .. . .. .. " '1 Upland.. 1 7101 152 1 Aii dritt .. 

8. -J-os- h- L-u-Ck- )-' --. -.,-. - .-.-. - o;.;;;d-.-.. -.. -. 1-;30 -;n -,\-1-1 -d-ri-fl-.. ---------- 597 
Nw. l-l'. ::cr, ]8. . ____________ _ 

It will be observed that the main features of the ancient 
topography consist of an upland plain in the southwestern 
part of the county having an average elevation of 650 feet 
above the sea and of a wide lowland under the two rivers 
aud under the east drift plain. By following the lowlands 
into the adjacent counties on the north we find that it is a lo­
cal widening of some deep drainage valley. Its great width 
here is due to the presence of the soft Kinderhook beds which 
have been more easily removed than the overlying limestones. 
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The deep trenching of the ancient water-courses into the gen­
eral prairie peneplain indicates that a general rising of the 
land took place some time before the end of the long 
erosion period. This elevation resulted in a rejuvenation of 
the drainage. The period when this occured has been called 
the Ozarkian or Sierran, from the fact that a like elevation 
took place at the same time in the region of the Ozarks and 
in the Sierra N (wadas. Before erosion had brought the land 
surface down t o a new base level glacial conditions set in and 
covered the land with drift. 

Very little is left of the products of disintegration from the 
Ozarkian period. During a time of rejuvenated drainage its 
surface accumulations would be promptly removed. Perhaps 
much of what remained was removed at the time of the first 
ice invasion. The only undoubted occurrence in this county 
of geest, as this old surface material has been called, appears 
on top of the bed rock in the limestone 'quarry in the west 
bank of Honey creek northwest of the center of Sec. 28, Tp. 
73 N., R. III W. It fills a small depression in the surface of 
the ledges to the depth of three or four feet and inay be de­
scribed as a stiff, brownish yellow clay-like material, mingled 
with fragments of chert from the disintegrated limestone. A 
lower extension of the same ca vernous hollow contained several 
poekets of a black, earthy oxide of manganese. On the top of 
the geest there are indistinctly stratified layers of a fine yel­
low sand or clay, containing occasional fragments of Archaean 
rocks. Above this there is typical bowlder clay. 

The Pleistocene. 

The bowlder clays and other drift materials of the glacial 
age have a greater development in this county than in most 
other parts of the state. Over the townships east of the 
Iowa l'iver it probably averages three hundred feet in depth 
and on the west side it ranges from twenty to more than 
:200 feet. Three distinct sheets of bowlder clay are be­
lieved to have been brought here by three different ice fields 
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at three successive epochs. These have been named the Al­
bertan or pre-Kansan, the Kansan and the Illinoian, enumer­
ated in the order of their sequence in time and from below 
upward. The base of the Albertan is everywhere beyond the 
reach of direct observation in surface exposures. Several 
well records indicate that it is underlain in the old lowlands 
by deposits of gravel, sand and silts, containing remains of 
preglacial vegetation. These deposits are probably a filling 
laid down in front of the first advancing ice sheet. Neither at 
that time nor since does there seem to have been any active 
plaining of the uplands by the ice. No scorings have been 
observed anywhere on the bed rock in this county. The gen­
eral result of glaciation has been a filling up of the lowlands. 

THE ALBERTAN OR PRE·KANSAN. 

This till is dark gray or almost grayish black III color and 
of a rather soft and mealy texture. On being exposed to the 
action of the atmosphere this color rapidly changes to dirty 
yellow or brown. It in variably contains pieces of wood of 
gymnospermous trees. The fragments are mostly small, less 
than three inches in length, and are either broken off 
branches or splinters of larger pieces. Occasionally entire 
small logs are seen. Another constant feature is the presence 
of small fragments of coal averaging two or three grains in 
weight. A study of the pebbles contained in this drift shows 
that in comparison with the overlying tills this contains 
about twice as many fragments of local rocks. There is also 
a greater representation of rocks whose outcrops lie to the 
northwest, such as fragments of the Kinderhook and of the 
Burlington beds. In the north as well as in the south part 
of the county thIS till occasionally contains good sized bowl­
ders of the latter rock, something which is never the case in 
the other two tills north of the northern margin of the::;e 
formations. Of the crystalline rocks there is more green­
stone, hornblende rock and schists than in either of the other 
drift sheets. On the other hand there is a smaller proportion 
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of dolomitic limestone and rocks common in the Kewenawan. 
The largest exposures of this till do not disclose more than 
ten or fifteen feet and well records do not indicate a greater 
thickness than twenty-five feeL Over the uplands it is al­
most absent except in situations where the preglacial surface 
was low. The most important localities for this drift which 
were noted are as follows: (1) On the right bank of Honey 
creek near the south line of Sec. 21, Tp. 73 N., R. III W. (2) 
On the south bank of Smith creek near the center of the Se. 
t of Sec. 35, Tp. 73 N., R. III W. (3) In a well on the upper 
slope of the bottom land in the Nw. 1 of Sec. 6, Tp. 76 N., R. 
V W. (4) In the southwest bank of Smith creek near the 
southeast corner of Sec. 30, Tp. 73 N., R. II W. (5) In the 
south bank of Long creek near the center of Sec. 22, Tp. 74 
N., R. IV W. (6) In the bank of the Muscatine North and 
South railroad cut, in the east bluff of the Iowa river, in the 
Se. i of Sec. 9, Tp. 74 N., R. III W. (7) Oh the west bank of 
the Iowa river at Wapello. (8) On the west bank of the Iowa 
river one mile north of Columbus Junction and farther north. 
{9) In the west bank of the Cedar river two miles north of 
Columbus Junction. (10) In the railroad cuts in the bluffs of 
the Mississippi river in Sec. 2, Tp. 75 N., R. III W. 

F IG. 2. Ge nera l re lat ion of 
the drill la vcrs in the north 
bluff· of the iowa river in Nw . 
}:( of Sec. 15. T p . 74 N .. R. II I 
\Y.; a ,\Ibertan till (seen to 
tbe Nw. along rail road ); b .\ f­
ton ian sand, c ross-bedded; c 
dark leac hed ti ll a nd sa nd y 
boulde r cia),; d da r k pea t with 
a forest bed above a nd a d la­
to macious ea rth bel ow; e t)J'­
ical loess, beco ming sa n y 
above ;.! fin e wind-h lown sa nd . 

Note: The lilin oia n till is 
appa rent ly a bse nt. 

This oldest till apparently underlies 
most if not all of the lowlands, and wells 
on the eastern upland indicate that it un­
derlies the main water sand as a continu­
ous sheet. Its upper surface in this ter­
ritory approximates a level plain with 
an elevation of from ten to thirty fect 
above the bottom lands. This plain is 
particularly well shown in the cuts along 
the Muscatine 'N orth and South railroad 
in the Se. i of Sec. 9, 'l'p. 74 N ., R. III W. , 
three miles south of Wapello. It follows 
the roadbed for about a quarter of a mile 
and finally disappears, as the latter rises 
above it, near the wagon road bridge on 
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Indian creek (Fig. 2, a). This locality suggests that the plain 
may have been the main shearing plain under the Kansan ice. 
On such a supposition it seems difficult to account for the 
presence of the sand which inter­
venes between this till and 
that next above. In one in­
stance there seems to be a soil 
horizon on its upper surface. 
This is at the foot of the west FIG.3 Relations of strata of drift seen on 

bl ff f th I . 1 the south s ide 01 the road leading down the 
U 0 e owa rIVer, a ong Iowa river bluff in the Se. x: 01 Sec. 21. Tp. 76 

th d · th S 1 f N., R. V W. a Black, tough, leached e wagon roa In e e. 4; 0 silty soil (top of Albertan till /) b tough boul­
der c lay with ferruginous joints , yellow 

Se n 21 Tp 76 N R V W (Fl'g above, grayish blue below (Kansan); c some-
\... , • • , . • • what st rat ified and sandy, yellow till; d 

4 a.) At one or two points it leached horizon (Sangamon); e loess. 

appears partly replaced by a dark blue laminated silt with 
indurated, thin concretionary laminffi of calcerous material. 
This phase is to be seen in the east bank of the Iowa, on both 
sides of the north line of Sec. 16, Tp. 76 N. , R. V W. 

THE AFTONIAN. 

The till just described is almost invariably overlain III this 
county by sand and gravel, varying in thickness from two to 
ten feet. This is occasionally cemented into a mortar rock. 

Fig. -\ . Sec ti on of the drift in the south bank of Smith creek 
near the center of the Se. x: of Sec. }5, 'I'p, 73 N., R. III W. a 
Albertan till ; b Aftonian sand; c Kansan till; d Loess; e e e 
pockets of Albertan sand extend ing into Albertan till. 

The prevailing color 
of the deposit is yel­
low. A peculiar re­
lation which it main­
tains to the till be­
low is that pock­
ets of the sand ex-
tend down in the oth-

erwise level surface of the latter. These pockets are from 
one to several feet in width and of equal depth. (Fig. 4, e e e.) 
Occasionally they form filled tunnels in the drift. This 
stratum is the main water ~and in all the deep wells of the 
upland. AI?ng the level of its outcrops in the bluff's there 
are a number of springs. Typical exposures of a similar sand 
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in the drift near Afton Junction have been described by 
Bain* and the name is taken from that locality. 

THE KANSAN. 

The till which lies above this sand constitutes the bulk of 
the upland drift in the county. In its unweathered state it 
has a gray or yellow color and is tough and hard when dry. 

I 
e 

J. 

Fig. 5 Section of the drift in the north bank of the 
cut of tbe ~Iusc.tine North and South railroad in the 
bluff of the Mississip~i river in the Se. U of Sec. 2. Tp. 
75 N., R. III W. II Silt associated with Albertan till; b 
Aftonian sand; c Kansan till; d Buchanan gravel and 

(Figs. 2-7.) It is gen­
erally cut by an irregular 
set of joints along which 
some oxidation has taken 
place. When thoroughly 
weathered it usuallyac­
quires a deep ferruginous 
stain. In comparison 
with the other tills there 

cand?; eJlllinoian till with sand; g Loess. is among its pebbles a 

greater proportion of diabase and other Kewenawan rocks 
and of granite. Limestone and (lolomite pebbles have 
about the same relative frequency as they do in the Albertan 
till. In respect to other rocks it seems to have an interme­
diate character between the till above and below. In the 
west tier of townships it directly underlies the loess and the 
topography of its surface presents a state of comparatively 
well advanced maturity, as already stated. In the eastern 
part of the county the inequalities of its surface seem to have 
been evened up by a later deposit of glacial detritus. 

'lowa.Geo!. Surv., Vo!. vi, p. 464, JSq6 . 

THE BUCHANAN GRAVELS AND THE YARMOUfH SOIL. 

Above that part of the Kansan till which is east of the Iowa 
ri vel' there often lies another sand · which has the same rela· 
tion to the Kansan as the Aftonian has to the Albertan. This 
is seen in several places along the Muscatine North and 
South railroad particularly in Sec. 10, Tp. 75 N., R. III W. 
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In the Ne. ± of the Ne. t of this section it rests on an almost 
hori.zontal plane surface (Fig. 6, b) on the Kansan bowlder 

Fig. 6. Section of the drift in the southeast bank of the M us­
catine North and South railroad in the Ne. Ji of Ne. Ji of Sec-
10. Tp. 75 N. , R. III W. a Kansan bowlder clay; b gravelly sand; 
(Aftonian); c trace of leached horizon; d silty bowlder clay (Illi­
noian); e loess. 

clay. This plane is 
sharply marked and 
can beseenforaquar­
ter of a mile. The 
sand is evidently a 
glacial product. It is 
somewhat gravelly, 
contains occasional 

striated pebbles, and is rather imperfectly assorted. Here or 
there it has a long slanting or curving oblique lamination, and 
is also seen to run into silt. Occasional pockets extend into the 
underlying drift. In the Sw. t of the Sw.t of Sec. 11, Tp. 75 
N., R. III W., it is ochreous from the infiltration of fenugin­
ous material. In other places it is leached to a gray color. 
Sometimes its upper part changes into a soil-like stratum, 
either directly overlain by loess or plainly covered by an­
other till. 

1. II. 
Fig. 7. Relations of different drift sheets as seen in the exposures in the banks 

of the Muscatine North and South railroad alonjl Indian creek in the Ne. J{ of 
Ne. J{ of Sec. 4, and Nw. J{ of Nw. Ji of Sec. 3, 1: p. 7-1 N., R. III W. I Sec.4, Il 
Sec. 3. a Kansan till; b Buchanan sand;? c Illinoian drift; d Sangamon soil; 
e loess. 

A soil evidently occupying the same position in the drift 
series but not associated with any sandy deposits is seen in 
a ravine near the south line of the Sw. 1- of the Sw. t of Sec. 
32, Tp. 73 N., R. III W., and again in the wagon road near the 
top of the east bluff of Honey creek, near the northwest corner 
of section 33. There rests on this soil a pebbly, sandy, 
leached till several feet deep. The Kansan till which con-
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tinues downward from this soil is deeply leached. The soil 
at these places has the same relation to the tills above and 
below as the Yarmouth soil, studied by Mr. Leverett in the 
county to the south, has in the latter locality. 

THE ILLINOIAN. 

The till above the gravel and soil just described has been 
shown by Mr. Leverett to belong to another extensive sheet 
and to have been laid down at a time considerably later than 
the Kansan drift, after the lattE'r had been extensively eroded 
and leached. * He has shown that it is the result of an ice 
invasion from the northeast and that it pushed westward 
over this county to within about six miles of Washington 
county. Along the outer edge of the ice field a terminal mo­
raine accumulated which appears as an interrupted broad 
belt of high upland, already described, extending from north 
to south through }'ange IV. It is well marked in Secs. 3 and 
4, Tp. 75 N., H. IV W. South of this point there is a broad 
interruption caused by the lowlands along the Iowa river. 
South of Columbus Junction it appears again somewhat indis­
tinctly in the eastern part of Columbus City township. South 
of Long creek it r!ses to a greater height, in places as much 
as fifty feet above the general upland level. It is here a 
double belt, one :flat ridge lying on the east and another on 
the west of an intervening sag. Its general trend is a little 
east of south and it crosses the south boundary of the county 
almost three miles west of Morning Sun. In Secs. 3 and 4, 
Tp. 73 N., R. IV W., the westernmost branch of Otter creek 
cuts across the east ridge and thus drains the sag between 
the two parallel ridges of the moraine. It is evident that the 
upper course of this branch has been fixed by these two 
ridges. At the time the ice had withdrawn to the inner mo­
raine this sag drained away from the ice field through two 
wide and well marked vallf\ys that cross the outer moraine. 
One of these is an extension of the main course of Otter 

*;\! onograph l.1 . S. Geol. SUfi'. XXXVIII. 
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creek and extends west from the bend of the latter, follow­
ing the south line of Secs. 5 and 6, Tp. 73 N., R. IV W. The 
other crosses the same ridge in the north half of Secs. 20 and 
21, two miles farther south and is now occupied by a small 
tributary to Crooked creek. Both of these transverse val­
leys in the moraine are much too large to have been made 
by the present streams, but they are readily accounted for as 
incident to the marginal drainage on the Illinoian ice field. 
The cluster of low knolls on the uplands in the vicinity of 
Grandview were no doubt also made by the Illinoian ice. Its 
area is characterized by a similar topography in Illinois as 
noted by Leverett. 

In its best development along the terminal morai~e the Il­
linoian drift is of a yellowish or grayish color and of slightly 
less compact texture than the Kansan. It is probably more 
than fifty feet thick. Inside of the moraine, where it is 

~ thinner, it is usually more sandy. In places it is apparently 
absent or represented by a stratum of sand. Along old 
drainage lines this till is sometime::; associated with a fine. 
calcareous, laminated silt which contains striated pebbles. 
Such a silt is exposed in the bank of Muscatine North and 

·South railroad in Sec. 2, Tp. 75 N., R. III W., where it has 
at times slid down over the road bed. It is evidently a mar­
ginal glacial wash. As to the rocl}s represented by the peb­
bles of the Illinoian drift, the most notable difference be­
tween them and those of the two other drifts is that the 
former contains a greater proportion of magnesian limestone 
and a smaller proportion of calcareous limestone and of cry­
talline rocks. Both of these features are in accordance with 
Leverett's conclusion that the Illinoian drift came from the 
northeast, for the principal country rock in northern Illinois 
and southeastern Wisconsin consists of dolomitic limestone. 

While the Illinoian ice field was building up the terminal 
moraine which traverses this county from north to south, the 
Mississippi river was forced to take a course west of the 
margin of the ice. It then occupied the br'oad, shallow val-
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ley already described in discussing the topography. The sig­
nificance of this valley was first made clear by Mr. Leverett, 
who bas traced its course as it is marked on the map of the 
surface deposits. It should, perhaps, be noted as a singular 
fact that within this county no deposits of river sand or 
stream silt have been observed in this ancient channel on top 
of the Kansan drift. 

THE SANGAMON. 

The upper surface of the Illinoian till is usually leached to 
a depth of several ~eet and is either a ferretto zone or a 
leached gray soil, occasionally overlain by a peaty material. 
This soil phase is particularly conspicuous in Sangamon 
county, Illinois, where it has been studied by Leverett, and 
from which locality it takes its name· The red and oxidized 
condition of the Illinoian surface is most frequently seen 
where the old Illinoian land surface lies on well drained 
slopes. It is common in the country east of Morning Sun 
and also along the lower course of Long creek. Between the 
two ridges of the double Illinoian moraine west and north­
west of Morning Sun there is almost always a dark soil at the 
base of the loess in the ravines forming the headwaters of 
the west branch of Otter creek. The uplands east of the 
Iowa river usually have a soil intervening between the loess 
and the uppermost till. This is particularly conspicuous on 
the lowest part of this upland and where its general slope to 
the west is least, as in the basin of Indian creek and in the 
country north and south of Grandview. In the Sw. t of the 
Sw. i- of Sec. 11, Tp. 75 N., R. III W., it is black and peaty 
and deeper than usual. This peaty phase becomes most pro­
nounced in the east bluffs along the Iowa river northeast of 
Wapello. Along the wagon road leading' up to the old town­
site of Harrison, near the center of Sec. 23, Tp. 74 N., R. III 
W., the peat is quite pure and rests on a leached soil with 
dark curving cylinders extending down from the bottom of 
t he peat and resembling filled animals' burrows. At a place 

10 
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locally known as the "Hog Back," just east of the Muscatine 
Nort.h and South ra,ilroad bridge, in the Nw. i of the Nw. i 
of Sec. 15, T p. 74 N., R. III W., this peat is in part replaced 
by a thick tangle of decayed gymnospermous wood (Fig. 2 d). 
At the present time the peat is not well exposed nere owing 
to its having' been burnt out during a dry season some years 
ago, causing a landslide in the face of the bluff. The pea t is 
associated with small pockets of a pink colored diatom-bear­
ing earth, and among the vegetable rubbish there were seen 
some small pine seeds and a fragment of the elytra of a 
beetle. In the judgment of the writer it is in this same San­
gamon soil that the remains of elephants have been found at 
two other points in the county. A tooth was once taken out 
in digging a shallow well in a small tributary to Indian creek 
in Sec. 28, Tp. 75 N., R. III W. Some years ago there were 
dug out from the bed of Otter creek, near the center of the 
Nw. i of Sec. 25, Tp. 73 N., R. IV W., a tooth, lower jaw, 
part of thfl pelvis, several ribs, and a large piece of a tusk of 
an elephant. At the locality where these bones occurred the 
bank o~ the creek consists of materials resembling the soil of 
the Sangamon horizon. It should be mentioned also that Mr. 
Geo. Gresham reports the finding of a deer's antler in the 
same soil layer in the Nw. i of Sec. 14, Tp. 74 N., R. III W . 

. The old Sangamon land surface frequently runs down with 
the slope in the ravines. This is nearly always the case 
where these slopes are gentle and give no evidence of recent 
cutting. As we find jt now it evidently represents a time 
when the Illinoian till had already become deeply leached 
and extensively dissected by the present drainage. These 
conditions correspond with those which doubtless prevailed 
at the time of the advent of the Iowan ice field, for the Illi­
noian drift had then long been subject ed to erosion and pre­
sented a well dissected plain. The ::;outhern border of this 
ice was only some forty or fifty milf's off t o the north, for it 
reached as far south as Scott county. At that time, or just 
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before it, this region was covered with gymnospermous trees 
and a boreal climat e no doubt prevailed. 

THE LOESS. 

Subsequently the Sangamon land surface was covered over 
by a yellow dust-like, sometimes sandy, deposit known as 
loess. This is the common upland "clay, " which is really no 
clay at all, being composed of uniformly much coarser par­
ticles than those making up the bulk of true clay. Nor does 
it have the laminated and stratified structure seen in water 
deposited clays. On the contrary, the loess has a marked 
vertical structure with an irregular horizontal bedding, if any. 
Its real origin is yet in doubt, but there seems to be good ' 
reitson to believe that it is a deposit of terrestrial dust. 

In thIS county the loess is heaviest over the western upland , 
averaging nearly twenty feet along the bluffs of the Mississ­
ippi river. From these bluffs there is a general thinning 
westward. South of Elrick Junction there are places where 
it is fifteen feet thick. Along the west bluffs of the Iowa 
river it is occasionally as much as fifteen feet, but averages 
somewhat less. From a mile west of this bluff over the west 
upland it rarely attains this thickness and appears to average 
less than eight feet. In the territory of the Kansan drift it 
usually extends down over the gentle north slopes to the 
small streams with a somewhat attenuated fringe. In all 
recently cut steep slopes it comes out over a more horizontal 
surface, and its edge is plainly bevelled with the rest of the 
bluff. Frequently there is a perceptible thickening of the 
loess along the edge of the bluffs adjoining larger valleys. 
This is most common where the bluffs face to the west. Some­
times this feature is pronounced and the edge of the upland 
consists of a bordering ridge which may be composed of fine 
sand. Such is the "Hog Back" north of Wapello, and some 
sandy ridges along the same bluffs to the northwest. Shallow 
ponds may lie back of these ridges, which are evidently blown 
up by the wind. Otherwise the loess never appears to have 
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modified the drainage. Only a few very shallow and small un­
drained depressions are noticeable along some ·of the high 
divides. 

The loess, or at least a deposit exactly like it in texture, 
also covers extensively the lowlands of the Iowa and the 
Cedar rivers, excepting of course the present flood plain. On 
these lowlands its thickness is, however, much less than on 
the uplands, usually only three or four feet. 

A singular structural feature was noticed in the loess where 
the wagon road leads down the bluff in the N e. i of Sec. 1, 
Tp. 74 N., R. III W. It here rests on a ferruginous sand 
and is only some twelve feet thick. Near the base the loess 
is cut up by some scarcely visible joints into irregular 
spheroidal blocks of uniform size, which become apparent on 
digging into the bank. Going up from the base of the 
deposit the block~ deminish in size from nearly an inch in 
diameter at the base to less than the size of a pea- four feet 
higher up. On close inspection it was found that these joints 
are partly filled with some bright sand grains. From the re­
lation of the different sizes of the blocks to different levels in 
the deposit it can be inferred that this peculiar brecciation, 
as it may be called, is not due to any very recent or superfi­
cial cause. 

The author has collficted 10es8 fossils from only two locali­
ties in the county. From the bottom of a well,;,twelve feet 
deep at Grandview the following shells were taken in loess of 
blotched yellow and gray color: 

Su.ccinea avara Say. 
S. (J1'o8veno1'ii Lea, 
Linnaea capm'ata Say. 
L. humilia Say. 

Grandview lies on the main divide between the Mississippi 
and the Iowa. 

Another lot was collected in the bank of the wagon road 
near the centre of the west line of Sec. 13, Tp. 75 N., R. V 
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W., about a mile north of Columbus Junction. Tbe loess at 
tbis place is about twelve feet tbick and bas a fai.nt yallow 
band balf way up from the base. As explained before, the 
bluff here occupies the line of wbat at some earlier time was 
a divide. The fossils occur in the lower part of the loess, 
which here has an ashen gray color. The species collected 
were as follows: 

Polyqyra multilineata (Say) Pils. 
PYl'amiclulct stl'iqosct iowensis Pils. 
P. pe7'spectiva (Say) Pils. 
P. stl'iatella (Autb) Pils. 
Zonitoides al'bo7'eus (Say) St .. 
Z. shimeki (Pils) P. & J. 
Oonulusfulv1ts (Draph) Mull. 
Vallonia qracilicosta Reink. 
Sphyradium edentulwn alticola (I ngers) P. 
Bifidaria pentodon (Say) St. 
Helicina occulta Say. 
8uccinea avara Say. 
S. obliqua Say. 
S. q1'osvenorii Lea. 
Limncea lwrnilis Say.* 

Te1'race and Alluvium. The greater part of the higher low 
lands along the Iowa, and the Cedar ri vers lie from thirty to 
forty feet above the flood plains. This higher lowland, usually 
known as the" second bottom," is an ancient terrace which 
probably was built up, in part at least, at the time of the 
Iowan ice invasion. It consists of sand and some gravel 
with a thin veneer of loess. In many places the surface 
materials have been drifted by the wind into sa,ndy ridges. 
The depth of the terrace sand is not certainly known, except 
at some points along the river. Around Wapello and north 
of Columbus Junction it is seen to rest on the Albertan till 

"The identifications in this list, as well as in the previous one, were made by Professor B. Shimek. 
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and is some thirty or thirty-five feet deep. This same ter­
race is continued up the valley of Long creek as far as to 
Sec. 13, Tp. 75 N., R, V W. It is also present along the 
lower courses of some of the other tributaries coming from 
the uplands. Along Long creek the terrace sand is some­
times overlain by a few feet of a fine, laminated, grayish blue 
silt, above which there is the usual loess capping. Along 
Otter creek in Secs. 1 and 2, Tp. 73, R. IV W., this loess cap­
ping with a soil layer on top has been covered over by a few 
feet of more recent alluvium. 

On the bottoms of the Mississippi river a similar terrace 
extends south from Muscatine county in Secs. 4 and 9, Tp. 
75 N., R. II W. This is probably a remnant of an extensive 
terrace built up over these lowlands by the drainage of the 
Wisconsin ice. 

The most recent deposits are represented by the alluvium 
from the present streams now laid down over their flood 
plains during high water. This consists in the main of dark 
sandy silt and gray sand. The most extensive alluvial tracts 
are along the Mississippi river, where only a few vestiges re­
main of the earlier terraces. 

Geological Structure. 

The only structural feature which can be made out with 
certainty in this area is a slight general dip to the south. 
West of Columbus Junction the English river gritstone lies 
at a level of about twenty feet above that which it has in the 
bluffs north and northeast of Morning Sun. The distance 
between these two localities is about a dozen miles. The dip 
is therefore one or two feet per mile. This probably accu­
rately represents the attitude of the formations in the 
southern part of the county. In the city of Burlington the 
English rivergritstone is still forty feet above the river 
level. In the northern part of the county the dip should be 
considerably greater than this in order to make room for the 
200 fee t of the Kinderhook shales. In Muscatine county, 
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wbich abuts on the nortb, the dip is much greater. It may 
bence be inferred that the northern part of Louisa county 
marks a line of change in dip to the south-the line of a 
slight synclinal flexure, as it were. 

J oints. 

In the course of the survey of this region some observa­
tions were made with a three-inch band compass on the 
direction of joints in the country rock. Usually several sets 
of joints are to be seen and tbe direction oftwo or three of tbe 
most prominent ones are noted. The recorded directions are 
given in a table below and plottE:d in Fig. 8. It will be 
noticed that these trend in nearly all directions. This is no 
doubt due tQ the fact already noted that there is no apprecia-

L..-_ _____ -IE 

Fig g. Diagram showing trend of joint planes io tbe bed rock. 

ble dip to the strata in the southern part of the county, 
where most of tbese joints were observed. It may probably 
also be the result, to some extent, of insignificant local fractures 
caused by tbe settling of the cavernous Burlington lime­
stone. There is, however, a slight clustering of the joints in 
three chief directions, namely: approximately N. 35° W., N. 
52° E., and N. -S. The joints approximating to the northeast 
and northwest directions were no doubt produced in connec­
tion with the general southwest tilting of the surrounding 
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region and the other main set may have been formed during 
a tilting to the south. The data seem too few and uncertain 
for further discussion. 

TABLE SHOWING BEAKINGS OF lO INT IN TIlE COUNTRY ROCK IN LOUIS.\ COCN fY . 

Tp. 73 N ., l{ 2 W . 
Tp. 73 N., R 3 W. 
Tp. 74 N .. It 4 W . 
Tp.7,jN,R.iW .. 
Tp. 7G N .. R !j W . 

Tp 73 N. 1{ 2 W. 
Tp. 78 N It . <I W. 
'J P 73 N .: 1{2 W 
Tp 73 N R 3 W 
Tp . 73 N, R. 8 W. 
Tp 78N R. 8W 
Tp 73 N. , R 3W 
Tp 73 N, R 3 w 
Tp. 73 N It . 8 W. 
Tp . 73 N . . R 3 W. 
'/ p. 73 N., K4W 
'J p. 74 N., R. ,) W 
Tp 74 N. It 5 W. 
'J P 74 N .. R .j W. 
'] p. 74 ~ . , R. 5 W. 
T;:J. 7:5 N., R. ,J W 
Tp .7il i" .. R..) W 
Tp. 7i) N .. K. ilVV 

III tile ATi llderllOok B eds. 

N ~fjo W. 
N . 2tlU K 
N. 48° E. 
N . fj'j0E, 

N. t:i4° W. 
N. 57" W . 
N 54° W. 
N. 12° W. 
N. 5;;° W . 

N. ~3" W . .. ........ .. 
N. 7° E N. 3° K 

IlL tILe Bllrlillgtoll Limesto1le. 

N 53° K N. GOo E N. G3° W. N. 34° W. 
N. G:l° F. N . 22 J E. N. 61° W. N. 54° E. 
N 87° E. N 13 ~ W. N 75° W. ... ..... .. . 
~ 41" ,K N. 10° K N. 31° W. ... ... , ..... 
N 58° E. N . 6'3° VV. N. 50° E. N. Gtj° W . 
N. GO" K N 11° W. N.IOo W. ........ .. . 
N. 18.> K N. 42° W. N. 60° W. N. 10° W. 
N. 2° .E. N. 1Do E. . .... .. .. .. . 0, ••• ... " 

N. 3" K N. G,o W. N 66° E. .......... ' 

N 30° K N. 4'~0 W. N.-S. ....... .. .. 
N. 46 '> ID. N.8. N. 9° W. . .. . ..... . 
N.53° ~~. N 44° W . N. 36° W. ....... ' ... . 
N . 64° E. N.34° l<~. N. 2° K N. 46° E. 
N . 2tl° K N. 30° K N. 36° W. N. 6° K 
N. ,')4'-' K N . ;, ,0 W. . ......... . . . . . . . . . . . . 
N. 61,0 K N . 33" W. .... .. ... . . 
N. 3\)0 VV. N. Si" W . N. )<2° W. N. 2° W 
N ;);30 K ~. G·lo W I N. 8~0 W. N. ~o ~~ 

Mir,erals. 

. .... . .. . ,. 
0 •••• " • • ,_ 

. . . . . . . - ,. 

· . .. . . ... ,. 
. . ..... , ... . 
. ' . ' .. ,. ... 
· " . ... . . " 
· ... ...... . 
. . . . . .. . 

. ........... 
N 36" \V. 
.IS. 30° E. 

" .... , ..... 

. ... .. .. .. 

Large crystals of calcite are frequently found in the Bur­
lington limestone. Calcite in the form of stalactite is occa­
sionally seen in caverns in the same rock. Pyrites occurs in 
concretions and small crystals in the Kinderhook shale!:> and 
sandstone and in the Burlington limestone. On the surface 
of the Kinderhook beds incrusta tions of epsomite sometimes 
accumulate. A black sphalerite occasionally fills little irreg­
ular hollows in the quarry ledges of the Burlington lime­
stone. In larger caverns in the same rock small deposits of 
wad have been noticed and in its upper shaly ledges there 
are geodes lined inside with quartz crystals or with amor-
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phous chalcedony. A bowlder of native copper was found by 
Mr. John F. Marshall in a ravine a mile east of Cairo some 
years ago. It weighed thirty-five pounds and was about the 
size of a brick. 

ECONOMIC PRODUCTS. 

Build ing Stones. 

The Burlington limestone is quarried in a great number of 
places along its line of outcrop south and west of the Iowa 
river. Dalzell's old quarry, now abandoned, near the center 
of the north Hne of Sec. 17, Tp. 73 N., R. III W., and about 
two miles north of Morning Sun, is in the ledges of the Lower 
Burlington. The same ledges have also been quarried on 
John D. Anderson's property just south of Elrick Junction 
on Sec. 27, Tp. 75 N., R. V W. This rock is usually tqo 'much 
weathered to furnish durable building material. On Ander­
son's property the Upper Burlington is now quarried and 
good rock is obtained. Nearly all of the small quarries 
throughout the county are in the same beds. The largest 
output is from the quarries east of Morning Sun, on Honey 
creek, where Mr. Wm. Turner is now (1899) taking out rock ' 
on land belonging to Mr. Charles Wilson. About 2,000 
perch are annually quarried and bring an average price of 
seventy-five cents a perch. The local market is supplied and 
some of the product is shipped to Meuiapolis, Weyland, Olds, 
Winfield and other neighboring towns. Most of the rock is 
of excellent quality. It is used for foundations and for 
bridge piers. Some has been dressed at the quarry as finish­
ing stone and has brought thirty-one cents a square foot. 
The total thickness of the ledges which are used is about 
eight feet, and the different beds vary from four to eighteen 
inches. The quarry gives employment to from four to eight 
men. Some of the rubbish has been sold to the city of Morn­
ing Sun, crushed, and used in macadamizing the streets. The 
quarry next in importance is worked by Mr. J. H. Wasson in 
the south bank of Long creek near the northwest corner of 
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Sec. 23, Tp. 74 N., R. III W. The ledges are the same as 
those in the Morning Sun quarries, and the rock is of about 
the same quality. An extensive drift covered country lies to 
the west of this place and there is a large local market, which 
for many years has been supplied from this point, as may be 
seen from the many old quarry pits. Three men are usually 
employed, and the price of the rock varies from 58 cents to 
$1.25 a perch according to quality. 

A tabulated statement of the quarry industry in this county 
is given below. 

STONE QUARRIES IN LOUISA COUNTY, 

I 
E ii:; :./:."'0 

<1l <1l 
C) 

0, .c .-
<.i ,... 

" <1l ~ @ <1l 

E .~ p..!:lci .... 
'+-I cr ~ 

~ 0, 

° 0.". Cil OPERATOR. LOCATIO~. 
.... '0 <1l • t g ?A <1l <1l b(.c 
.n>- ~ ~ .n"'Cil 
a..9 8 ..... t:I 
",0, ~~ '" 0·_ 
Z ~ Z 

'Vm Turner ...... .. . Sec 27, Tp 73 N , RIll, W ...... . 6 $ .75 2,000 
J . H. 'Vassou ..... . . . Sec 23, Tp 740 N., R V, W ....... . 3 1.00 900 
J Gray ...... . ..... . Sec. 3, Tp. UN., R. V, W ....... . 2 1.00 550 
F . J. Moore ........ . Sec. 33, Tp. 75 N , R V, W ....... . 2 . ..... 300 
W. C Bryant ....... . Sec. 22, Tp 73 N . , R III, W .... . . 3 . 80 400 

Sec 4, Tp. 73 N , R. IV, W ....... . 4 .80 500 
John D Anderson .. . Sec. 31, Tp 73 N., R II, W ........ . 2 . ..... 300 
J. H. Springston ... . . Sec. 36, Tp. 73 N , R. III, W ....... . 1 . ..... ..... . . . 

Very litte sandstone is found in this region and none has 
been quarried except in the old Dalzell quarry near the center 
of the north line of Sec. 17, in Tp. 73 N., R. III W. Here 
some sandstone is found as an outlier in an old cavern in the 
Subcarboniferous limestone. Some of the rock is still left 
but explorations with the drill have shown that it is of limited 
~xtent. More of it is seen near the forks of Long creek in 
Sec. 13, Tp, 74 N., R. V W., but this has not yet been utilized. 
The rock is massive, almost without bedding, and very diffi­
cult to quarry. It would without doubt prove a durable and 
strong stone for foundations. 
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Clay Industries. 

The clay industry in Louisa county is carried on by three 
firms which are engaged in making brick and tile, one in 
Columbus Junction, one in Morning Sun, and one near Wapello. 
These employ about twenty men and their total product is 
1,050,000 common brick and about 500,000 tile. 

McClurkin, Ockletree & Company own and operate a brick­
yard located in the Sw. t of the Se. i of Sec. 25, Tp. 73 N., R. 4 
W., just outside the city limits of Morning Sun. The average 
annual product is 300,000 common brick and 200,000 3-inch 
tile. The principal market is in Morning Sun, but some brick 
is also sold in Wapello and Oakville. The bricks bring $6.50 
per 1,000, and the 3-inch tile is sold for S10 per 1,000. Some 
larger tile is also made. Six men are employed. The bricks 
are made by a Mackenzie machine, run by steam power. The 
burning is done mostly in two down-draft kilns. Some of the 
hardest brick have been used for sidewalks. Most of the clay 
is an upland loess, thoroughly weathered and free from lime. 
In making the largest tile this clay is mixed with a leached 
bowlder clay, quite free from pebbles. The latter is found 
close by on a branch of Otter creek, and seems to be from an 
outcrop of an ancient drift under the Kansan bowlder clay. 

At Columbus Junction the only brick factory now running 
is Oaks Brothers' brick and tile works in the north part of the 
city. This factory uses the Acme brick and tile machine with 
a capacity of about 25,000 brick per day. Steam power is used. 
The brick is dried under cover and burnt in open covered 
kilns. The tile is burnt in a down-draft kiln. Eleven men 
are employed and the average product for a season is 600,000 
brick and 150,000 tile. The brick is sold at $6.50 per 1,000 
and the 3-inch tile at $10.00 per 1,000. Most of the tile is 
sold at home. The brick is red, fine in texture, hard, and 
makes a good building brick. About one-half of the output is 
shipped to the surrounding towns, Nickols, Letts, Lone Tree, 
Wapello, Cotter and Washington and the rest supplies the 
home market. The clay used in this factory is a loess, from 

• 
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eight to twelve feet in thickness, which covers a low terrace­
like extension of the upland lying between the Iowa river and 
Clifton creek. The lower part of this loess has a grayish blue 
color and is slightly calcareous. This portion of the deposit 
burns to a, lighter shade and the bricks made from it have a 
specially fine texture. 

A mile and a half east of Wapello, near the northwest 
corner of See. 25, '1'p. 74 N., R III W., Mr. O. M. Zer­
ber has been operating a brick yard for the last five years. 
He manufacturers about 150,000 brick each season, supplying" 
the home market in Wapello and the surrounding country. 
The n.verage price of the products has been 86.00 per 1,000. 
The brick is made from the surface material of the loess on 
the upland adjoining the Iowa river bottom. The clay pit 
covers an acre and is only two feet deep. The surface mould, 
which is six inches in thickness, is not used. The brick is 
hand made, sun dried, and burnt in open kilns. A summary 
of the clay industries in the county is given in tabular form 
below: 

CLAY WORKS IN LOUISA COUN I Y. 

..>:: Q Q Q 0 
~ ",,0)0 

~rd .;: 0'0 UJ 6': g 
0'" ..0 0 

:.:; c;l~ :>-. ",,--'- t;. a UJ >-."0 r:n 
0 ... 0 ~dd 

NA)lE Ol? FIRM ..... - 0°_ o.c .~ 0) .- ~ Q) 
00. O) ~ 

0 ~""o -oom 
>= 0)0 ~:§ 0 0 '" 0'- cecD cD 

cia:; .- cD .~ cQ =,J,..,oCl :;:::;:: Q 

Z< ~p., o...~ 0'..0 .~ cr'o 

Oak. Bros., Columbus Junction .... 11 $G. GO $10.00 GOO,OOO 150,000 
McClurkin , ( )ckletree & Co, Morning 

SUD ...... . . .... ......• ....... " .... (j G.!iO 10.00 3')0 .000 ~OO,OOO 
O. M. Zerber, Wapello .... . ........... i:! 60O ....... . lfO,OOO ... , ... . 

Coal. 

Though there is no doubt that the Coal Measures at one 
time covered the county, it is equally certain that all of the 
workable coal occurring in these strata has been removed 
with them. Nevertheless two attempts have been made at 
coal mining, both of them in the small outliers of the bln.ck 

• 
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Coal Measure shale already described. If any larger outliers 
of this formation remain under the drift they are more apt to . 
be found along the west boundary of the county, where the 
bed rock is least affected by preglacial erosion. Some well 
drillers have supposed that coal might be found in the lower 
dark Kinderhook shale which has been explored by some of 
the deeper wells in the southern part of the county. It is 
well known that this supposition has no foundation whatever, 
since these shales are barren elsewhere. Money expended in 
prospecting for coal in this county can bring no return. 

Natu ral Gas . 

Twelve years ago natural gas was discovered in Louisa 
county. It occurs in quantities large enough to be utilized. 
The gas appears to come from the fine sand or silt that lies 
under the Kansan till. The overlying bowlder clay evidently 
serves as an impervious capping under whi~h the gas collects 
as it is distilled from the bituminous material in the pre-Kan­
san drift. It has been shown that there is an old soil horizon 
at this level. This in all likelihood is the chief source of the 
gas, though the lowest till itself contains bituminous material. 
Possibly some of this bitummous matter was originally derived 
from the Sweetland Creek shale, which has doubtless been 
worked into the lower till in considBrable quantity. Gas bas 
been found in more than a score of wells in larger 0T smaller 
quantity and it is quite likely that it might have been found 
in many more places if properly searched for. It occurs in 
the upper part of the fine sand already referred to and may 
sometimes be overlooked as the tubing is sunk in a new well. 
This may reach and enter the sheet water which usually is 
present in the same sand farther down. If the tubing be raised 
gas may esca.pe. There have been several instances of this 
kind in the experience of the well drillers of the region. It 
has also happened that a well which has just reached the gas­
bearing sand has at first given no indications of gas but after 
having been left standing over night it has begun to blow gas. 
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In such casf'S the pressure was evidently too small at first to 
overcome the weight of the water in the casing. When this 
water is left to settle into the dry sand its head is lowered 
until its pressure is balanced and overcome by the gas pres­
sure. There should then be a more or less sudden outburst of 
the gas and such instances are actually on record. A whole 
family was in one case awakened in the middle of the night 
by a loud roar from a new well which at the close of the pre­
vious day showed no sign of gas. Some of the well drillers 
fully understand this principle and have of late been success­
ful in sinking gas wells where others have failed. To stop 
the tubing at the right level requires good judgment and 
experience. Sometimes it has proved profitable to test for 
gas in this way at different levels in the same well. Even a 
few feet may make a difference between failure and success. 

The oldest productive well was sunk eleven years ago and 
is yet giving a good supply. Three or four wells have ceased 
furnishing gas after having been productive for some time. 
One of these is :said to have become clogged. It seems prob­
able that in the other instances the supply was really exhausted. 
Most of the wells are less than three years old. In a few 
cases the supply has been unsteady and apparently changes 
with the weather, as if affected by barometric pressure. At 
times one or two wells have furnished a wave like flow, the 
gas coming in puffs at intervals of a few minutes. The sup­
ply is not always proportionate to the pressure. When escape 
is shut off the pressure may rise comparatively high in wells 
where the yield is otherwise small. 

To make any predictions as to the life of the wells in this 
region would perhaps be unsafe. The history of other small 
fields of drift gas will probably be repeated here. Some new 
wells will nnw and then be found, while many of the old wells 
will cease to yield. The gas is evidently held in many small 
and irregular reservoirs under the till which probably cor­
respond with upward bends of the silty and sandy stratum in 
which it is held. It is not likely that all of these reservoirs 
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have yet been tapped. A few of them may have been emptied 
in the case of wells which have ceased to flow. Possibly the 
gas is still slowly being formed and this may help to lengthen 
the life of some of the wells. In any case the first supply 
must represent an accumulated quantity which when once 
withdrawn never quite returns as long as there is escape. 

The pressure of the gas has been measured in fifteen different 
wells and was found to vary from four to ten and one-half 
pounds. These measurements were made with a small steam 
guage adapted for low pressure. In general the highest 
pressure is found in the deepest wells and these are mostly 
located on the highest ground. Possibly the head of the 
ground water is the principal factor which determines pres­
sure. Apparently the gas can escape naturally only against 
the head of this water. 

The principal uses of the gas have been for lighting, cooking, 
and heating'. In a few cases it has been used for fuel in small 
steam engines. It is piped into the farm houses by means of 
small iron tubing. Regulators are used to make the pressure 
more steady. Where the gas is plentiful the farmers cook the 
feed for their hogs and this has proved to be of considerable 
advant.age in pork production. 

At one time there was considerable talk of exploring for 
gas in the older rocks underlying the drift at Letts. While 
there is not the least reason to believe that gas will be found 
by deep borings here, the undertaking would very likely 
result in procuring a good water supply for this village and 
would therefore be a commendable enterprise. 

Below I give in tabulated form such data as were secured 
during the survey concerning the gas in this region up to the 
month of November, 1899. 
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...; I AGE. Q;) 

USES . <I) 
(NOV. 1899.) 'H ..., 

OWNER'S NAME. 

.S Q;) 

.s Q;) ..... 
len ~ 

<ll'" ~ LOCATION. 0 en 
Q;) :;; .... '0 .-en ...; ~c:: ..- ai ..c: 
"' <I) ~ :;:; ..... 
'm ~ ..c: ~ "'~ .... c:: 

t:iJ ~O 0.. ~ 
~ 0 Q;) (1) <I) 0 ..., 

~ &i .... 0.. 
~ ;.::; CIJ :l.., A >< 

Joseph Wagner ........ Nw. i, Sec. 6, Tp 71) N .. R. III W ....................... .. 3 4 700 9 122 
Mrs Amelia Hadley .... Se t,Sec.36. Tp.76N.,R.IVW. (MuSC<Ltinecounty) .. 1 8 57afi 10 126 
1. Idle ..... ... . .... . . .. Nw. t, Sec. I, Tp 75 N., R IV W .................. .. .......... , 710 6 114 
B B.Lintner .......... Nw.i,otNw.t,Sec.2,'l'p 7[)N.,R.IVW ...... .. .... .. 2 4718 lOt II;' 
H. H Westbrook ...... S t.~ec.S(j,Tp 7/iN,H IVW.{Muscat inecountYl ...... . 2 4 723Unsteady 117 1 .. ...... . 
Wm Griffin .... .. ....... Se. t, Sec. 35, Tp. 76 N , It IV W.(Muscatine county ...... , . 2 4 700 ('~ 120 .. . ........ . 
.Tohn Idle ............... Sw. t. SEC. Sf), Tp. 76 N., R IV W. (Muscatine county) ... " 2 5 690 (f U8 ... oooo . 
R W. Lee .......... .. Ne t, Sec. 8, Tp. 75, N .. It IV W .......................... .. .... 68(J Ut 103 .. . 2 
Charles Estel .......... Nw. t . Sec. 3, Tp. 75 N .. R. IV W ..... .. ... ..... ... ....... 4 fl 680 4 86... 8 
R . M. Lee ...... .... .... Sw. t, Sec. 3, Tp 7[) N .. R. IV W ........................ 1 8 10 '690 4 11 3 11 .. ...... . 
Etta Littrell ........... N e. t . Sec 10, Tp. 75 N , it. IV W . .. .. . ... ..... ........ ... 3 3 72tl 7 100 .. . 2 
Robert Wilson ..... . .... Ne }, Sec . 10, Tp. 75 N .. Ii IV W.......... . .......... . ...... .. 710? 90 . .. Recent . 
Fay Letts ............... Se. t. Sec 19, Tp 7[) N ., R Ii[ W.... . ..... .... .... ...... 2 3 665 4 80... 1 
Noah Letts .. . . ........ Ne t, Sec. 20, Tp. 75 N , R. III W .. .... ... . .. .......... 1 ...... 67fi 4 94 4 ....... . . 
Two wells in Letts ..... Letts .. ........ ... .......................... ...... .. , 2 Ii G85 5 100 1 ..... .. .. 
C. Vincent........... . .. Se. }, Sec 6, Tp 71i N .. R In w .................. ........ , 2 2 685 7 106 2 .. . .... .. 
Wm. Wagner ........... Sw.}, Sec 6. Tp 75 N ., B. 111 Woo ......................... :l 4 ~OO 7 110 3 .... .... . 

] 

2 ... ..... .. 
6* 

*\Vell made in 1~92 \ and gas was observed th en 1 but was s hut off until 1899. 
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Gravel and Sand. 

Glacial sand and gravel are infrequent in this region where 
they lie deeply buried near the base of the drift. Some sand 
deposits of apparently limited extent have been exposed in 
the cuts along the Muscatine North & South railroad, as in 
a curve in the Nw. t of Sec. 14, Tp. 75 N., R. III W., and 
in Sec. 2 in the same township and range, but these have not 
been utiUzed to any extent. Plastering sand is taken from the 
banks of the principal rivers and creeks and is frequently 
hauled many miles. 

Soils. 

The soil on the loess-covered uplands has an open, loose 
texture of the kind usually found in this part of the state. It 
is an excellent corn soil. A large part of the Iowa river low­
lands has a thin veneer of the same material and the soil in 
some places does not differ much from that on the upland farms, 
though there are apt to be frequent sandy patches. As a rule 
the soil is somewhat sandy on these lowlands, and, in places, 
it is almost all sand. Some of these sandy lands are used for 
melon crops in Oakland township and in the vicicity of Wap­
ello they are used for other vegetables. In the northern part 
of Louisa county the Mississippi bottoms are quite sandy, and, 
in places, gravelly, and a considerable part of the ground is 
used for gTowing watermelons. 

Water Supply. 

This county has no artesian wells. Should it p rove desir­
able, a copious flow may be found anywhere on the lowlands 
at a depth of from 1,200 to 1,400 feet. On the uplands where 
the drift is deep, water is usually obtained in drift gravel at 
depths varying from seventy to three hundred feet. The sup­
ply in the shallow wells, which go down to the bottom of the 
loess only, is now frequently unreliable, except on flat lands 
which are not well drained. Along the outcrop of the Sub­
carboniferous west of the Iowa river there are many copious 
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springs in the ravines. In almost every case these springs 
come from the transition beds between the upper Burlington 
and the Kinderhook shales. On the lowlands water is every­
where plentiful in the sand which underlies the surface silt 
and driven wells are universal. The city of Wapello uses a 
system of such wells placed at regular intervals along the 
streets for fire protection. A steam pump can be attached to 
them as to so many hydrants. 
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