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CHAPTER 1

THE COAL DEPOSITS OF IOWA
INTRODUCTION.

Owing to the irregular lenticular arrangement of the greater
part of the coal beds of Towa and to the heavy deposits of gla-
cial drift which obscure outerops of beds except along the
courses of the major streams, a geological examination of the
area under econsideration is attended with considerable diffi-
culty, and generalizations as to the location and extent of un-
prospected fuels are frequently rendered either impossible or
extremely uncertain. | During the early days of the development
of the Towa coal field, when the nature of the deposits was very
imperfectly understood, it was generally considered that two
or three persistent coal beds underlay essentially the entire
region and that it would he possible to trace certain continuous
seams from Fort Dodge to Des Moines and thence to What
Cheer, Oskaloosa and other parts of the field. Systematic pros-
pecting, especially in the southern counties, has, however,
proved that few coal basins contained over a few thousand
acres and that the greater number carry thick coal under no
more than 500 or 600 acres. In many cases drill records have
shown workable coal at one point and a meve carbonaceous film
i the same horizon a few hundred feet distant. It is this len-
ticular character of the deposits that makes imperative a fairly
large ountlay of capital for the thorough prospecting of any
given field before the installation of expensive mine equipments
is undertaken.|

Figure 1. Stratigraphical arrangement of Jowa coal beds,
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An exception to the generally inconstant character of Towa
coal seams is furnished by the bed mined in the Appanoose-
Wayne field in the south-central part of the state, and by the
thin coal mined in the southwestern corner of the state. The
latter is a member of the Missouri stage and is described in a
special chapter on the stratigraphy of the southwestern coun-
ties. The Mystic seam of the Appanoose-Wayne field lies in
a section of the Des Moines stage that was deposited under
singularly uniform conditions of plant growth and sedimenta-
tion. Throughout an area containing at least 275,000 acres in
Towa alone, this bed is present everywhere except where locally
removed by old éerosion channels, and formerly it extended an
unknown distance north and east of its present line of outerop.
The field occupies also a considerable territory in adjacent por-
tions of Missouri. A remarkable feature is the persistency and
uniformity of the characteristics of the coal bed: it nowhere
varies more than a few inches either way from a thickmess
of thirty inches, and in Towa it always bears in its middle por-
tion a clay parting from one-half to two inches in thickness.
Miecroscopic examination of clay from this parting shows that
if it were once a soil it has since lost all the characteristics
of modern soils. It is difficult to imagine the conditions under
which so thin and uniferm a parting-could have been laid down.
Accompanying the Mystic coal are thin limestones which also
preserve their character and stratigraphic position over a wide
stretch of territory. The Appanoose-Wayne field produces about
sixteen per cent of all the coal mined in Iowa.

In by far the greater part of the Iowa field, calcareous strata’
are conspicuously absent. The beds associated with the coal
are chiefly argillaceous and arenaceous shales, with rather
thin intercalated sandstones. These deposits, when traced
either vertically or horizontally, change places one with the
other with startling rapidity, so that drill records from even
neighboring localities can be only approximately correlated.
In many cases, however, the lenticular coal basins appear to lie
in fairly persistent horizons, and where coal is absent in these,
strongly bituminous shales are often found occupying strati-
graphic positions corresponding with those of neighboring coals.
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In almost all cases coal beds are underlain with structureless
clays, usually, but often erroneously, termed ‘‘fire clays.”” The
roof over the coals is commonly black fissile shale, termed ‘‘slate’’
by the miners, that grades upward into light-colored argillaceous
material. A fair amount of timbering is required in mining
under such roofs, but ‘‘draw slate’’ is seldom very troublesome.
In any drilling, coal horizons are usually numerous, but most of
these bear only thin coal or mere indications of coal. Traced
laterally, a horizon that is valueless in one locality may become
of economic importance in another not far distant.

Aside from irregularities in the coal beds already mentioned,
other factors destroy to a limited extent the continuity of some
basins. The floor upon which the coal plants grew was often

Figure 2. Uneven character of surface upon which coal was deposited.

very uneven, producing undulations in the beds of an amplitude
of forty feet or less, and other features, as ‘‘horsebacks,”’ ete.

TFigure 3. “Horseback” in coal bed.

In mining parlance, the coal usually ‘‘thins to the rise’’ and
““thickens in the swamps’’ (low places). Several types of
stream channels have locally effected the removal of all or parts
of some beds. Sometimes shifting streams flowing through the
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Figure 4. Carboniferous erosion: Sandstone occupying ‘“‘cutout” in coal seam.
o

Carboniferous peat bogs, excavated and carried off some of
the vegetal material. These channels were subsequently filled
with clay and sands that today are found consolidated into shales .

and sandstones. - The so-called ‘‘rolls”” in the roofs of many
mines are usually to be attributed to the partial removal.of the
coal producing peat by Carboniferous erosion. A second type
of channel is the result of stream action during the long period
of erosion which existed between the last emergence of the (loal
Measures from the sea and the coming of glacial ice from the

Itigure 5. Preglacial erosion: Drift occupying small gorge.

north. These pre-glacial channels were filled with loose, uneon-
soldated material during the ice age, and sometimes their unex-
pected appearance gives much tronble in mines. The third type
of channel is the work of modern streams acting since glacial
time. As only the larger rivers have ent through the drift
deposits in much of the Towa field, and as the result of such
action is plainly evident at the surface, post-glacial channels
cause little anxiety to the miner. They have, in fact, been of
great service in laving open to view the coal beds which now
outerop along their sides.
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Figure 6. Postglacial erosion: gorge of Des Molines river at city of Des Moines.

(Greological faults that affect mining operations at all seriously
are extremely rare in Towa. Wlhere faults or ‘‘slips’’ are known
to occur in and above coal beds they are almost always simply
the result of the unequal shrinking of the carbonaceous material
during the process of its conversion into bituminous coal. The
throw of these faults is usually only a few inches or a few feet. .
Care should be taken to distinguish here geological faults, prop-
erly so-called, and the ‘‘faults’’ of mining phraseology. "The
term ‘‘fault’’ is often used by mining men to designate those
portions of a local field in which coal is lacking because of
removal by erosion channels or through lack of deposition be-
tween closely associated basins.

Other features characteristic of the coal beds are of minor
importance and are such as are found in most fields. These
characteristics will be more specifically mentioned in the detailed



30 COAL DEPOSITS OF IOWA

descriptions of various mining counties. A full treatment of
the stratigraphical relationships and lithology of the Pennsyl-
vanian rocks and of the chemical and physical properties of
typical coals may be found in other chapters of this volume.

Figure 8. “Pinch” in coal bed.

The Lowa coal field contains about 19,000 square miles, possibly
two-thirds of which may in time become productivé; These
figures do not take into consideration that portion of the most
productive formation, the lower Pennsylvanian (Des Moines)
which is covered by the (‘retaceous and upper Pennsylvanian
(Missouri) and which will certainly become in part productive,.
or of that portion of the Missourian outerop that is with little
doubt barren. Mr. Campbell, of the United States Geological
Survey, estimates the original coal supply of Towa at 29,160,000,-
000 tons. Subtracting the 141,608,792 tons mined from 1840\
to Janunary 1, 1908, from the original supply, we still have left
3,820 times the production of 1907. I[f the present ratio of a
half ton lost for every ton marketed continnes, the supply will
last 2,550 years at the present rate of production of about
7,500,000 tons a year.*

In the early days of mining, and indeed even now, operators
confined their attention largely to the valleys of the major
streams where coals are naturally exposed. The Towa Geological
Survey has insisted for many vears that there could be no reason
why the valleys should he more productive than the uplands, yet
it remains true today that comparatively few mines are situated
on the prairie levels. This state of affairs is in large part due
to the greater ease of prospecting in the lowlands and to the

*The production of coal in 1907, Advance (Lh'mtcx fmm Mineral Resources of the
United States for the Calendar year 1907, p. 125, U. 8. G. 8., Washington.
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heretofore abundant reserves of coal found in such situations.
As competition becomes more keen, more of the higher divides
will be prospécted. Recent attempts to locate profitable basins
well back from the larger streams have proved suggestively suec-
cessful. The thickness of individual coal beds is not great, The
thickest coal is perhaps to be found in Marion county, where the
Mammoth Vein Coal Company has encountered as much as six-
teen feet in local ‘“‘swamps.”” Where such thick coal occurs,
however, it is often of poor quality and filled with concretions
- of clay-ironstone and sandstone. The greater part of the min-
ing in the state is in beds from four to six feet in thickness,
though the most extensively worked single seam, the Mystic of
the Appanoose-Wayne field, shows only thirty inches, and con-
siderable coal is taken from a fourteen to twenty-inch seam in
Taylor, Page and Adams counties. Data recently compiled by
Mzr. Fisher, of the United States Geological Survey, appear to
show that fourteen inches is about the minimum thickness for
profitable working. Many operators in Missouri mine coal no
thicker than this and the Al Russell mine, in Nodaway county,
works in twelve inches.*

Figure 9. Tissure filled with clay.

The depth at which coal may he profitably mined is a factor
that has not yet entered into consideration in Towa. The deepest
mine in the state, No. 3 of the Hocking Coal Company, is only
315 feet in depth. Coal does not oceur in any part of the state,
even in the Des Moines of the extreme southwestern corner,
which lies at too great depth to he profitably mined if other con-
ditions are favorable. The limit of practicable depth in working

*19th Annual Rept. Bureau of Mines, p. 260, 1905,
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was adopted as 4,000 feet by the Royal Commission of Great
Britain in 1871 and again in 1905.* Professor W. Calloway
says, ‘‘it is probable a depth of 8,000 feet will be attained.’’t
The deepest shaft in England is at the Pendleton colliery, where
a bed from two to six feet thick is reached at 3,483 feet. A seam
only two feet thick is mined at the Kingswood colliery, in Sumer-
set, at 2,460 feet. In Belgium, there are fourteen mines over
3,000 feet in depth, the deepest being 3,937 feet. In France and
Germany are also deep shafts. ‘“The German miner has no
doubt that not only is there a possibility, but the greatest like- -
lihood of pushing down to a depth of 1,500 M. (4,921 feet) or
movre, and of mining coal there at a ptoﬁtab]e cost.”” _

In the following pages the details of the present status of
the Iowa coal industry are discussed by counties. As each small
mining distriet is a field by itself and the deposits are almost
always lenticular, generalizations and correlations of distant
beds are dangerous and usually unwarranted. A presentation
of facts alone, with but few theorizations, is all that can be safely
attempted with strata constituted as are those of the Des Moines
stage. This is especially true when, as in Iowa, the coal bearing
formations are concealed almost universally by a heavy mantle
of drift averaging 100 feet or more in thickness.

*Dlg(ﬁt of Evidence, Royval Commission on Coal Supplies, 1901-05, p. XXXII.
TTrans, Inst, Min. Eng., Vol. 21, 1900-1, p. 67.
tDig. of Evi, Roy. Com. on Coal Supplux 1901-05, pp. 76, 77.
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PART 1

COAL DEPOSITS OF CENTRAL IOWA
HUMBOLDT COUNTY

The greater part of the indurated rocks that lie beneath the
heavy drift area of Humboldt county belong to Mississippian
limestone formations. During the interval between the deposi-
tion of the limestones and the appearance of Coal Measure con-
ditions, the region was a land surface trenched by valleys as at
present, and it was in these depressions that most of the Des
Moines strata now remaining were laid down. One such erosion
valley extends from immediately south of the town of Humboldt
nearly to the south county line. Lower Coal Measure strata also
outcrop at intervals for a distance of four miles along the east
fork of the Des Moines river above its junction with the west
fork. The strata represented are chiefly sandstones and shales,
the latter being in places so bituminous as to have encouraged
prospecting for coal in them. Experimental drifts were started
in section 18 (Se. qr.) of Beaver township and section 12 (Sw.
gr.) of Corinth, but, aside from a few tons of coal obtained from
the latter prospect, little success attended these attempts to
obtain fuel. Back from the river valleys a heavy cover of drift
effectually conceals the indurated rocks, yet well records and the-
oretical considerations indicate that the northern extension of
the main Towa coal field reaches interruptedly three to five miles
north of the Webster county line. The chances for finding on
the southern edge of Humboldt county coal basins of workable
extent and with sufficient roof are not particularly bright, yet
lie entirely within the range of possibilities.

3
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WRIGHT COUNTY

Little is known as to the actual occurrence of Coal Measures
in Wright county, for the heavy cover of glacial drift on the
uplands conceals the underlying indurated rocks. It seems cer-
tain, however, that only a small area is underlain by the frag-
mentary remnants of the northern extension of the Iowa coal
field. Des Moines rocks may be found in the two southern tiers
of sections in Wall Lake and Vernon townships and in most of
the western half of Troy township. It is not probable that work-
able beds of coal will be discovered in this county. '

WEBSTER COUNTY

The surface of the greater part of Webster county is a gently
undulating plain or prairie, poorly drained. A large section of
country in the southwestern portion of the county is destitute of
streams of any consequence, so that no natural outcrops of the -
indurated rocks beneath the heavy cover of drift may be seen,
and prospect records and wells furnish the only clue to the geo-

~
' (% e

4 n -
3N
L/ebsferCa\J(bﬁ

TFigure 10. Sketch of Webster county which shows the immature state of drainage.
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logical structure of the region. In other parts of the county,
however, the Des Moines river and its few important tributaries
have cut deep, narrow, sharply V-shaped valleys more than one
hundred feet through the surface formations, exposing here and
" there splendid geological sections which include in places thick
coal beds.

It is owing largely to the restriction of natural exposures of
the coals to the immediate vicinity of the Des Moines river
that the inception and growth of coal mining has been almost
entirely confined to points along and near that stream. The
finding of coal near Tara, Otho, and Dayton indicates that other
coal basins exist at points remote from the main valleys and
that only the expense and uncertainty of prospecting operations
have prevented their discovery.

Coal Measures of the Des Moines stage underlie the greater
part of the county. The underlying Mississippian limestone is
exposed in the bottom of the lower portion of Lizard river valley,
in the Des Moines valley from Fort Dodge northward to beyond
the Humboldt county line, and in small sections of the river
bottom above and below Kalo. It lies immediately beneath the
drift in several small isolated areas of small importance. Rest-
ing unconformably on Mississippian limestones near Fort Dodge
and on the Des Moines strata in many other districts are the
gypsum-bearing rocks of Permian age. The area underlain by
Permian is irregularly oval in shape and extends entirely across
the county from northeast to southwest. At its maximum, be-
tween Fort Dodge and Kalo and northeast of these points, the
area is six miles broad; southwest of Moorland it is not more
than one mile in breadth. Coal has' been found, although not
usually in thick seams, beneath the gypsum in many parts of the
area just outlined. . The well on the Webster County Poor Farm
(Elkhorn Tp., Sec. 3, Sw. qr.) penetrated the drift with its heavy
clays, the Permian with its gypsum; the Des Moines with its
coals, and stopped in the massive limestone of the Saint Louis.
The detailed record of this boring is as follows: I
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WELL ON WEBSTER COUNTY POOR FARM.

FEET. INCHES.

23, SOIl L. e e e e 2
22, YelloWw Clay.....ciiiiiii ittt i etnneannnann 13
21. Blue Clay. ...ttt et s 47
20. Sand ... e e e 1, 6
19 Red shale. ...ttt e 19 4
18. Gypsum ............ e e e e e 17
17. Blueshale............. . il i i 6 2
16, LAMGeSLONE .« ..vvnirir e, i 2
15, Coal .o e e e, . 9
14. Fireclay ......coviiiiii .. s 1 6
13. Shale, light colored........................ [ | 4
12, C0al ot 1 3
11. Sandstone ............ .. i i 4
10. Black shale ........... it 4 2
9. C0al ... s S
8. Fire clay... ..ot e e e 1
7. Sandstone, white.......... ... ... ... .. ... .. ... ... 4 6
6. Shale, with limestone bands.....,................ 34 6
5. Shale, light colored................. ... ... e 5
4. Shale, blue. ... ... ... i e 4
3. Calcareous shale .......... ... .. iiiiien . 6 5
2. Shale, blue......:.. i i i e e 21 2
1. Limestone (penetrated)............coevuiveun... 40
0 7 ) P 237 10

Because of the great irregularity of the surface of the Saint
Louis limestone, it is impossible to give an exact idea of the
depth of the base of the Coal Measures in various parts of the
county. Roughly speaking, the limestone in the northern third
of the county may be said to be at and slightly above the level
of the Des Moines river (about 1,000 feet above tide). When
allowance is made for the thickness of the mantle of drift under
the uplands, it will be seen that the Coal Measures are quite
thin in this region and that the chances for finding coal are pro-
portionately small. In the southern half of the county the base
of the Des Moines is found at depths of 150 to 250 feet below
the prairie level. The drift-is from 50 to 150 feet in thickness,
leaving in many places 100 feet or more of strata which may
include workable coals. Developments in Boone county on the
south suggest that prospecting on the uplands of southern Web-
ster county, while somewhat expensive and hazardous, might
yield good results.
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Owing to its strategical position as the most northerly pro-
ductive area in Iowa, mining was energetically pursued at an
early date and the output soon reached a large figure. In 1862
a production of only 250 bushels was recorded by the State
Census. In 1870 the United States Census showed that an out-
put of 84,400 tons had placed Webster fourth in rank among the
coal producing counties of the state. In 1880 a production of
126,712 tons made her fifth in rank, while in 1890 she had dropped
to twelfth place with a showing of 137,739 tons. The partial
exhaustion of the known coal basins has led in recent years to a
notable falling off in production. The statistics for the years
1898 to 1906 given below are taken from reports of the Iowa
Geological Survey; for 1907 from those of the United States
Geological Survey: '

YEAR TONS YEAR - TONS

1898 . 137,787 1903. i 131,698
1899 .. 118,770 1904, ..o 134,538
1900 ... 135,661 1905. .. 113,393
1901 ... 127,894 1906. ..o 109,522
1902 ... 140,007 R 3 80,275

As shown by the report of the State Mine Inspectors, the
decline in production was still further accentuated in the early
part of 1908, the output for the year ending June 30, 1908, being
only 59,031 tons. Eight mines, aside from small country banks,
were in operation and 229 men were employed. The average
‘price,per ton at the mines was about $2.10.

Details in regard to the various mining distriets may be found
in the following pages.

DES MOINES VALLEY.

Fort Dodge. The Colburn, the lowest seam found in the Hola-
day creek area, lies in the upper portion of the Coal Measures
present at Fort Dodge and has been mined in a small Way'in
times past by drifts and shallow shafts at and above that point.
A little coal is still taken out during the colder months -of the
year about two miles north of the city, where both the Colburn
and a higher coal are found. Just above ‘‘the slide’’ on the
west bank of the river (Douglas Tp., See. 7, Sw. qr.), the upper
bed i 13 shown 1n the followmg sectlon
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Figure 11. Map showing location of the principal mines in Webster county.
FEET.
TR ) o 8
4. Argillaceous limestone, a single heavy layer................ 2
3. C0al L e 2
2. Shale, fissile, very bituminous................. ... .. ... .... 44
1.

Sandstone, red and white, with fossils of coal plants; to water 6

One-fourth mile below this, the same bed is shown at some old

mines and what is probably the Colburn seam appears a few
feet below in two benches, thus:

INCHES.
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Coal corresponding to that already mentioned is exposed one
mile below the Minneapolis and Saint Louis station, along the
railway tracks (Cooper Tp., Sec. 29, Sw. qr.). Numbers 3, 4 and
5 in the section given below probably occupy the Colburn horizon.

FEET. INCHES.

8. Limestone, argillaceous, a single, solid layer........ 1 6
T C0al e e e e 10
6. Shale and clay. .. ...ttt ie e 3
5. Coal, IMPUIe. .. ... e e 1
4. Shale, CArDONACEOUS. .ot vt ittt iee et 1 6
3. Coal, fair quality........ ... .. 0. L1 6
2. Shale, sandy, yellow; to level of railway track...... 4
1. Shale, nearly covered with talus to water level...... 25

Kalo, Coalville, and Holaday Creek. For some distance below
Fort Dodge outerops of the Permian gyvpsum-bearing strata re-
place those of the Des Moines stage in the valley of the river.
Where the river leaves this younger formation and again flows
in a valley in which coal-bearing strata are found, many mines
have at one time and another been located. Shafts and slopes
have dotted the hillsides from Kalo two miles northward, as well
as the right side of the valley below that village. The Coalville
basin as now known comprises about six square. miles, all in
Otho and Pleasant Valley townships. Possibly the Otho field
once formed part of the Coalville basin and has since been cut
off from it by pre-glacial erosion. At any rate, the basin is now
limited to sections 16, 17, 8 and 9, the west half of 15, 10 and 3
and the southeast half of 4. Three horizons have been recog-
nized, the lowest the Colburn or ‘“Cannel’’ seam, the second the
“Big’’ coal, and the highest a thicker seam sometimes termed
the ‘“Soft’’ coal. Considerable difference of opinion exists as
to the exact relationship of these beds, owing largely to the
irregular character of the ‘“Big’’ coal.

The Colburn seam, as we have already seen, is not confined to
the Colburn basin and has been mined as far north as two miles
above Fort Dodge. It is exceedingly variable in level; thus, on
Holaday creek it liesabout twenty-five feet above the level of the
creek bottom or fifty feet above the river level, while in the
vicinity of Kalo it is ten feet below the river on the east bank and
ten to eighteen feet above the water level on the west side of the



40 COAL DEPOSITS OF CENTRAL IOWA

valley. Above Kalo the seam rises rapidly toward the north
until it is cut off for a space by the Permian rocks. The bed also
undergoes marked lithological variations, there being an increase
on the western edge of the basin of the quantity of impurities
present and in the percentage of volatile gases. On Holaday
creek the bed consists of from four to nine inches of cannel above
from one to three feet of bituminous coal; along the river above
Kalo the seam bears nearly three feet of cannel in places. While
inferior in fuel value to the bituminous coals, the cannel is grow-
ing more and more in importance as the other seams become ex-
hausted. The following, published in the Mining World by G. H.
Ashley, sums up the sitnation: '

‘““No typical cannel coal has yet been reported from Iowa,
though the region near Fort Dodge in Webster county supplies a
so-called ‘cannel.” An examination of its analysis shows it to
have 39.04 per cent of volatile matter, 39.22 per cent fixed car-
bon, and 15.87 per cent ash, giving it a fuel ratio just below one,
or on the borderland between cannel and bituminous coals. The
coal is low in the coal series, occurring only about fifty feet ahove
the Lower Carboniferous limestone. The seam * * * appears to
be somewhat more regular than some of the bituminous seams
near it in the series. * * * In its best section the cannel shows
thirty inches immediately overlying twelve inches of bituminous
coal. Where principally mined it shows sixteen inches of cannel
separated by three inches of shale, and twenty-two inches of bitu-
minous coal, the cannel in all cases being above.”’

It has often been stated that the so-called ‘‘ Upper Bituminous”’
bed and the “‘Big’’ coal are distinet seams. This is only in part
true. The confusion evidently arises from the presence in several
parts of the basin of a higher coal lying not far above the ‘‘Big”’
coal and mined at a few points. This higher seam is the true
“Upper Bituminous.”” Tt is of a pockety nature and usually
contains coal of a quality much inferior to that of the thicker
bed beneath. Much of the coal commonly termed ‘‘TUpper Bitu-
minous,”” however, actually occupies the horizon of the ‘‘Big”’
coal. In his description of the Coalville basin Dr. Wilder says:*
““A limited portion of this area .contains coal varying in thiek-
ness from six to eight feet. This is known as the ‘Big coal.’

*Geology of Webster County, lowa Geol. Surv,, Vol. XII. p. 90: Des Moinus., 1902
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The Big coal is confined to a curiously narrow and contorted
strip. It is rarely over 300 feet wide and often only 200 feet.
Its center lies twenty-five feet below the rest of the upper bitu-
minous horizon. Its edges rise rapidly, however, and all of the
upper bituminous coal forms with it a continuous seam. Because
it lies below the rest of the seam and is of better quality, it is
often regarded as a distinet seam. The coal in this horizon out-
side of the Big coal varies in thickness from three feet to five
feet. It is generally uniform in quality and some of it is of
value only as steam coal. It lies fifty feet below the prairie
level, is horizontal in position and free from fault. The Big
coal ranks with the best coal produced in the county.

“The Coalville basin seems to be part of the trough of an
ancient river. The Big coal was formed in the stream channel,
while the rest of the seam represents the bottom lands. The Big
coal is too pure to admit the belief that water was flowing
through the channel when the coal was deposited, and that the
vegetable matter was drift material. The fact that as yet it has
not been possible to connect the tortuous sections of the Big
coal, also leads to the belief that the hollow in which the Big coal
lies represents portions of a deserted channel, which in places
was filled in and consequently is at times barren. The Big coal
has an excellent shale roof and is worked very economically.”’

Three mines are now working on Holaday creek, cleaning up
the odds and ends left from former operations. * Little coal is
now left in workable shape in any part of the Coalville basin.
The most northerly of these mines is the Rogers and Collins
shaft (Pleasant Valley Tp., Sec. 4, Ne. qr., Se. Y4). The shaft,
situated on the right bank of the creek, is forty-seven feet deep
and takes coal from the ‘‘“middle vein’’ where it is from four to
eight feet thick. It is probable that this coal forms part of the
“Big”’ seam, though it does not appear to lie in a basin which
is continuous with other parts of that bed. The seam is ex-
tremely irregular; ‘““horsebacks’’ and ‘‘rolls’”’ are rather com-
mon. Northeast of the shaft is a remarkably large ‘‘bowlder,”’
ten feet thick in the center and gradually tapering towards the
ends. As nearly as can be determined at present, it occupies an
area of nearly ten acres. The coal divides as this body is
approached, half passing above and half below it.. Above the
central or thicker part of the rock the coal thins notably. Evi--
dently at this point a quantity of sediment borne by a shifting
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stream gained admittance to a temporarily deserted channel,
burying beneath itself the mass of vegetation which had already
gained a footing there. After the disturbing influence had been
withdrawn, swamp conditions again prevailed. At this mine the
roof is firm, black ‘‘slate.”” The bottom is a sandstone and less
frequently a fire clay. Kntries have been driven 800 feet from
the shaft. A single-cylinder hoisting engine is used. The
product is shipped over the Chicago Great Western Railroad and
is also sold to the local wagon trade. '

Half a mile southwest of the Rogers and Collins (Sec. 4, Se.
qr.), the test-hole record given below shows a section similar
to that near the mine. Both the hole and the shaft are located
on the southern edge of the Permian gypsum area. Drift, Per-
mian and Des Moines strata may be distinguished in the record.

FELT. INCHES.

9. Soil ... e e 3
8. Yellow clay ............... e 16
7. Blue clay ... 30
6. Red shale .............. e 4
5. Shales .. e e 30
4 ROCK ittt e 1 10
3, Shale ... e e 9
2. C0al L e 2 7
1. Black JaCK . v e 8

Farther down Holaday creek, just above its junction with
Miracle creek, is the Minn and Scott bank (Sec. 10, Nw. qr., Sw.
14). This is a slope to the ‘“Big’’ seam, supplying a local trade,
from the bluff on the west side of Holaday creek. Forty acres
have been leased and the company is working 400 feet back from
the slope mouth in six feet six inches of coal. The roof is a black
“‘slate’” which requires only ordinary timbering; the bottom
is sandstone. Here an upper seam is present about twenty feet
above the “‘Big’’ coal, a series of shales filling the interval be-
tween them. The Colburn, only a short distance below the ¢‘Big’’
coal, consists of from two to two and a half feet of bituminous
coal capped by five inches of cannel.

A little below, on the opposite side of Holaday creek, is
‘another local mine, that of J. E. Martin (Sec. 10, Sw. qr., Ne.
V4). Three séams are worked here by separate drifts. The
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upper is reached by a steep.but short incline over which cars are
hauled by a cable wound on a small drum and operated on the
double pull-rope system. The middle seam is the one from which
the greatest amount of coal is now taken. It is the ‘‘Big’’ seam,
with coal from two to nine feet in thickness, thinning to the
east. In this vicinity the ‘‘Big’’ coal lies in a basin 300 feet

- wide, running northwest and southeast. At this mine this bed
lies fifteen feet or less beneath the upper seam and has a.sand-
stone bottom. The lower, or Colburn seam has only recently
been opened by Mr. Martin by a drift a short distance down the
creek. Tt shows from one to three feet of bituminous coal over-
lain by from four to eight inches of cannel.

The following section is typical for the district. The drilling
was headed on high ground. The ‘“Big’’ seam, always very
variable in level, was penetrated at one of its highest points,
while the upper seam, if it ever existed at this point, has been
removed by pre-glacial erosion and its place taken by drift.

DRILLING IN PLEASANT VALLLEY TOWNSHIP, SEC. 9, Sk QR.

FEET. INCHES.

16. " NIREGOH ORI . ¢ oo @8 b b 4 b i e s G B w5 S 18

15. Blue @iy aeies 5ol Tatke g 8 e e 6 5 i b =l 5k s g
14, Sand and SPAWSIl. . .. ..o 0a bl L b i e e e e 4, 3
13. Sandstone .......... ) L o T TR 5
12, Sand, BEZEIE « .. ooyct b s oo b e i e 1 8
11. “Slate,” black .......... e s o o oy AR 4
10. Coal, soft (“Big”coal).................... e 4 5
9. Sandstone, white, compact......................... 1 6
8 Fire Clay ..o e 9 1
7. Sandstone, white ......... ... . it 35 6
6. “Slate,” black ........coiiiii i e 4
5. Coal, cannel 3
4. Coal, hard } Colburn seam)...........ccouvnn.. { 1 11
3. Black jack 4
2. Sandstone ... e e e, 5
Lo Fireclay c.oooooe i e 1 9
10 1 Y 112 2

The Gleason Coal Company is just beginning to drive entries
in a new mine on the prairie level (Pleasant Valley Tp., Sec. 9,
Sw. qr., Nw. 4). A steam hoist has been installed and a ship-
ping business is to be done.* In sinking the shaft, the following
section was revealed:
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FEET. INCHES.

8. Yellow and bIUe Cla¥......ueeuneemnneenannnnnss 65

2. Black “Slate” ...ttt i e 15

1. Coal (“Big” S€am) . ...cvutirirvreininnrannaneenen.. 4 2
) 84 2

Mr. Gleason reports that while prospecting they drilled 150
feet without finding more than the one coal. The Colburn
horizon 1is, therefore, barren at this point. The coal found
varies in thickness from one inch to four feet and a half. Other
mines have recently worked this seam on the south, but 500 feet
east of this shaft it is said to ‘‘go to the rise’’ and disappear.

In the valley bottom of the Des Moines river above Kalo, three
mines.are taking coal from the Cannel seam. On the southern
border of the gypsum area is the Johnson mine (Otho Tp., Sec.
8, Nw. qr., Ne. 14). Although the mouth of the slope is at the
side of the tracks of the Kalo switch, no coal is shipped, all being
used at the adjacent plant of the Johnson Brothers (‘lay Works.
As in other parts of the Cannel seam the sulphur content is often
disagreeably large. Both cannel and bituminous coal are taken
out. The section here is as follows:

)

FEET. INCHES.

3 5. Shale, dark colored, fissile,
(exposed).
16 4. Coal, cannel.
3. 3. Shale, dark colored.
22 2. Coal, bituminous. B
2 1. Fire clay, (exposed).

Figure 12. Cannel and bitumin at the Johnson mine. Kalo.

A quarter mile south, beside the tracks of the same switeh, is
the Irvine slope (Sec. 8, Nw. qr., Se. 14). The Cannel seam is
reached at an elevation ten feet lower than that of the tracks
of the switch. The seam is about twenty-eight inches thick at
this point. The bottom is fire clay and sandstone. During the
summer of 1908 attention was devoted chiefly to making roads
through old workings. In the early autumn of the same year,
some coal was being supplied to the Central Brick and Tile
Company, whose yards are close at hand.
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A half mile farther south on the same switch is the shipping
mine of the Craig and Dawson Coal Company (Sec. 17, Nw. qr.,
Nw. 14). The shaft is fifty feet deep to the Cannel seam, §how-
ing that a southerly dip of about 100 feet to the mile prevails
between this mine and those farther north. An upright double
engine hoists the coal. The seam is from thirty-three to forty
inches thick. The relationships of the strata near the seam are
well shown in the following typical section found in a drilling
near the mine:

DRILLING IN SECTION 17, NW. QR.

FEET. INCHES.

9. BUrfaCe ... e e e 8

8. UBlAtE” . e e e 3 4
T ROCK ot e i e 3 8
LT 0 - 9 4
5. Coal (Cannel seam).............ooiviivenienn.n.. 3 6
4, Black JaCK ......iiii i e e e 6
3. Fire Clay ..ttt e e e e 14 .

2. Limestone (St. Louis)......... ..., e 21 1
1. Sandstone ........... i 19 1

The Foster bank is a small affair in the side of a ravine at
Kalo. The ““Big’’ or ‘‘Upper Bituminous’’ horizon normally
contains a coal bed from three to four feet thick at this place,
but the present drift is taking coal from under a large ‘‘roll”’
which has reduced the thickness of the seam to two feet. The

bottom is a very argillaceous sandrock; the roof a black bitumin-
~ ous shale.

For a distance of over a mile below Kalo, mining was at one
time in active progress. At present only one small local mine
-is in operation. The Hewitt bank, a fourth mile southeast of
Kalo, is a drift high on the side of a ravine in which several
shipping mines were formerly located. The seam lies in the
“Upper Bituminous’’ coal horizon and shows an average thick-
ness of four feet at the Hewitt. ‘‘Horsebacks’’ and ‘‘rolls’’ are
fairly common, though seldom of large size. Vertical ‘‘clay
slips,”” usually about one inch thick, occur about one foot from
the top. When the coal is of normal thickness a one-inch band
of ““bone’’ lies in the seam. The entry runs 1,000 feet into the
bluffs, exposing a fire' clay beneath the sedm and a soft blue-
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black shale above. The coal mined is rather soft, yielding a
large proportion of slack and nut. Near the bottom of the
ravihe, forty feet below the drift mouth, the Colburn horizon is
occupied by a bed of coal eighteen inches thick: Five to seven
feet above the coal mined an upper seam, two feet and less in
thickness, is found in isolated patches. The following drilling
made on the L. W. Hart land, near the Hewitt bank, shows the
“Upper Bituminous,”” or ‘‘Big’’ coal horizon above and the
Colburn below. '

FRET. INCHES.

11, Surface ...... ..o e 24 6
10, FIre Clay .ot e e 4 9
9. C0al L 4 C 2
8. Fire Clay ... it e 5
T, SBANAStOme .ttt e e e 1 6
6. Tireclay ... e e e 6 6
5. Rock, hard .......... ... ... . [ 2
4. Sandstone . ... s 22 8
3. MSlate” e 4
28 7 T 1 2 4
1. Fire clay ..o 3

Total .. e e e e, 80 3

Otho. A new field has been opened south of Otho by the Craig
and Dawson Coal Company (Otho Tp., Sec. 30, Ne. qr., Ne. 14).
By means of a ninety-foot shaft a seam three to four feet thick
has been reached. Entries have been driven .only 200 feet from
the pit bottom and hoisting is done by a small single-cylinder
engine and boiler which are to be replaced soon by Jarger ones.
Shipping facilities can be easily procured when the development
of the mine reaches a more advanced stage. The seam worked
has a fire clay bottom and a black ‘‘slate’’ roof. An upper
seam lies from ten to twenty feet above the other, but is not
being developed at present. It is from two to three feet in
thickness, has a fire clay bottom and, near the shaft, a roof of
sandy shale which grades laterally into a black ‘‘slate.”” The
upper seam is perhaps the cleaner of the two.

If this field were, ever connected with the Coalville basin it
has since been cut off by pre-glacial erosion. In some places the
coal is cut out entirely and in others it becomes very thin. The
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upper seam may be tentatively assigned to the so-called ‘“Upper
Bituminous’’ horizon of the Kalo-Coalville area. The lower
seam does not fall naturally into a position corresponding with
any coal previously discovered, though it may possibly repre-
sent the Colburn horizon at a point where it approaches closely:
the upper coal.

In as heterogeneous a collection of strata as the Des Moines
stage comprises, two horizons cannot be expected to preserve
the same relations to one another, even in adjacent areas, nor
can a lhorizon be expected to bear good coal in more than a
small portion of its extent. The following is a record of a drill-
ing made on the Doushack Jand (Sec. 30, Ne. qr., Ne. 4), near
the Craig and Dawson shaft.

FEET. INCHES.

11. Soiland gravel.......... ..o iin.n, AP 5
10. Yellow and blue clay...... ..., 49
9., Sandy shale .........vuiiiiiniriii it 15
LT 0 P - U AP 3
7. Coal (at T2 feet) ... ..ov it 1 11
6. Fire clay ...t e 2
5. Sandstome ... i e i 1
4. Fire clay ...t i e 4 7
3. BlAtE e 1 8
2. Coal, good quality (at 83 1-6 feet)................. 3
1. Fire clay ..ot i e 1
B 0] 7 7 87 2

In section 18, north of Otho, attempts have been made from
time to time to mine a thick seam of coal. Much of the bed has,
however, been cut out by erosion and that which remains usually
lacks sufficient cover. Below is given a section from the Bensing
land, near the Minneapolis and Saint Louis railroad.

FEET. INCHES.

17. Surface ........ ...l e 43 1
16, “Slate’ L e e 1 6
15. Fire clay ...t i e et 1 4
14, USlate” i e it e e i 2
1 FO T 3 4 8
12, "Slate” .. o
11. Fireclay ..o i enn. e 1 3
10, Sandstone ... il i 5 6
6

9. Sandy “slate” ...... ..t i 12
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8. Fire Clay . .oii i e e e e e 1 4

T. Sandstone ........c.iniiiiiii i e e 6 6

6. Fire clay ......oiiiiiiiir it 2

5. USlate” L e e e e 15

4. Hard bluerock...................... I 1

3. Fire clay .. it e e e e 1 4

2. Black “slate” ...... .. i i i 13

1. Fireclay ............... e e 1 4
L ) 113 6

Within a mile south and southeast of the Craig and Dawson
shaft pre-glacial erosion appears to have either cut out the coal
itself or to have removed so much of the cover as to render
mining hazardous. The two drill records shown below (Sec. 32,
Ne. qr., Ne. 1) furnish typical sections for the distriet. It is
possible that if drilling No. 2 had been carried farther down, a
second seam would have been found and that No. 1 passed
through an old channel which had removed the upper coal. The
drillings do not, therefore, prove that two seams were not depos-
ited in this district.

DRILLING NO. 1.

FEET. INCHES.

S S 7§ 2 6
7. Yellow clay ..... e e e e e 13
6. Blue Clay .. ..ot e bs 6
T 1 - Y S 6
4. Bowlder (“Hard band”)............ ... ... ..ot 6
3. “Slate,” coal, and calcite with hard band............ 5
T 0 FHre ClAY o e 12
1. Sandstone ...t e e 49
Total . e e e 146
DRILLING NO. 2.
FEET. INCHES.
5T T 3 2 6
4. Yellow and blue clay..........cviiiiiiiennnn, o7 6
3. Black “slate” ..........c. i e 1 5
2. C0al L e e 1 7
1. Fire clay ... e e, 7
Total o e e e 73 7
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Lehigh. Of former vigorous mining in the lower valley of
Crooked creek and along the river near Lehigh little remains.
Clay plants, using the Carboniferous shales exposed in the val-
leys, have largely superseded the coal mines. In October, 1908,
only two mines were in operation and a revival of the activity of
the past seemed unlikely. No new light has been thrown on the
geology of the basin since the following description of it was
written by Wilder:*

““The Lehigh coal belt is not more than two-thirds of a mile
wide and extends from northeast to southwest across section 7,
Webster township, and section 13, Burnside township. It is
crossed nearly in the center by the Des Moines river. -On the
west side of the river Crooked creek cuts through it, and coal
is mined on this creek two miles from its mouth. On the east side
of the creek the prospect holes of the Crooked Creek Railroad
and Mining Company have found coal a mile back from the
river. All of the mining has been done along the river and
Crooked creek. The coal lies .in four seams, one above the
other, so that prospect holes often pass through more than one
seam. The seams vary considerably at different points. All of
the seams have produced coal, but the coal from the Tyson
seam is regarded as the best and this seam up to date has been
most extensively worked. The Harper seam is thirty feet above
the water of the river; the Tyson is twenty feet above water
level; the Pretty seam is ten to twenty feet below water level,
while the Big is forty feet below the Pretty seam. The two
seams above water level have been worked by drifting into the
banks of the river, the banks of Crooked creek, and the sides
of the numerous ravines in the vieinity. The Pretty seam and
the Big seam are reached hy shafts. The Big seam is said to
lie at a uniform level, but the other seams are not so regular.
The Tyson seam is never more than fifteen hundred feet wide,
and it dips uniformly towards the center.

““The following is a composite section through the Lehigh coal
- seams:

FEET
TR 7 o 120
8. Bhale ... e e 20
7. Coal, slate, six mches Harper vein....................... 0-21%
6. Sandstone and shale.............. ... ... . . i, 15
5. Coal, TYSON SEAIM ..\t vt e e e et et e e 4
4. Sandstone and shale...........c..iiuiiininniirnnennnnn 40
3. Ceal, Pretly Seam........vvuriiiir ittt iiieianannnn 2-3
2. Sandstone and shale.......................... P 30
1. Coal, Big seam, four inches bone in center.............. 3Ye-4Y%

*Geology of Webstcr County, Iowa Geol. Surv,, Vol. XII, p. 88; Des Moines, 1902,
4
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Both mines at present operating in the district are using the
Pretty seam. In the valley of Crooked creek, a mile and a half
above its mouth (Sumner Tp., Sec. 13, Nw. qr., Sw. 14), is the
mine of the McClure Coal Company. The shaft is seventy-five
feet in depth. The mine employs steam power and does a ship-
ping business. The Pretty seam, which is from two and a half
to thrée feet thick at this point, is the only one now being devel-
oped, though attention will be turned to the Tyson in the near
future. Under the coal is a six-inch band of a very carbonaceous
and compact clay underlain by at least two feet of soft sandstone.
The roof is a light gray shale containing numerous bands of iron
pyrites near the coal. The long wall method of development is
used, mining being done in the clav band. Work has been
carried 1,300 feet north and 1,800 feet south of the shaft. The
north side is now abandoned. Electric mining machines were
used until the working face became so short that the time con-
sumed in moving the machines rendered them unprofitable.

The Crooked Creek shaft Number 9 is located near the mouth
of Crooked creek (Sec. 18, Nw. qr., Se. 14). The produect is
hoisted by steam power and loaded on cars for shipment. The
main entry runs 525 feet S. 10° E. with a cross road 675 feet to
the west. ‘‘Rolls’’ and ‘‘horsebacks’ are found, though small,
and a fault with a throw of about three feet has given some
trouble. The disturbance attending this dislocation of strata
was not sufficiently strong to impair the value of the coal near
the fault plane. The Pretty seam, where mined from this shaft,
is from two feet to twenty-eight inches thick and lies about
thirty-five feet beneath the surface. Often, though not always,
present beneath the coal is a thin seam of fire clay. Where the
clay is lacking a soft argillaceous sandstone forms the floor of
the coal. The roof is a compact bluish gray shale which stands
well with only a moderate amount of timbering.

Near the river, three miles below Lehigh, coal has been mined
. for a local trade in the valley of a small creek. A little farther

.down (Yell Tp., Sec. 21, Sw. qr., Sw. 14) coal is exposed on the
river bank.
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FEET. INCHES.

5. Limestone ........iiuiiiiiiit it i it 1
SR T T 1 2
. JR < ) o - - . . 10
2B T ) 2
1. Fire clay (exposed to waterlevel)................... 6

Linnburg. At the. mouth of Skiller creek, four miles east of
Dayton, at least two seams are present. An upper seam which
lies about five feet above the level of the creek bed has ‘been
reached by drifts and shafts. The bed is strongly undulatory.
Only a bit over two feet of coal is shown. An attempt was made
to work a lower coal here for shipping purposes, but it did not
prove profitable and was soon abandoned. On the east sile of
the Des Moines river, opposite the mouth of Skiller creek, the
Sunnyside Coal Company is now taking coal of good q[ua]ity
from an eighty-foot shaft (Sec. 16, Se. qr., Se. 14). A small
double engine is used for hoisting and a local trade is supplied.
The bed lies forty feet below the level of low water in the river
and varies between twenty-four and thirty inches in thickness.
Although the mine has been opened only a short distance, there
are indications that the seam is rather undulatory and has a
slight general dip to the southeast. Under-the coal is three
feet of fire clay; above is a band of iron pyrites from one to ten
inches thick. Over the ‘‘sulphur band’’ is a one-foot layer of
“bone,”” a very carbonaceous shale, which is taken down only
over the roads; it is capped by a black ‘‘slate’” bearing Lingula
and other brachiopod shells in abundance. Forty-five feet above
the lower seam is an upper bed perhaps corresponding to the
upper coal mined on Skiller creek. At the shaft the upper bed
is quite thin, owing probably to the removal of much of the coal
by the erosive action of the Des Moines at earlier periods.
Locdlly these two coals are known as the Pretty and the Tyson,
yet any attempt to correlate on but little evidence the beds of
two such widely separated areas as the Lehigh and Linnburg
basins seems unwarranted. :

Another local mine—that of the Stratford Coal Company—
is situated one mile below the Sunnyside. The seam, which is
fifty feet below low water level, has an average thickness of two
feet seven inches and occupies the horizon of the lower seam
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found opposite Skiller creek. Here the dip is to the south-
west and the under-cutting is done in a layer of ‘‘bone’’ which
lies beneath the coal, instead of above it as at the Sunnyside
mine. About three acres have been mined out. In the greater
part of the mine -the roof is a compact, variegated sandstone,
often quite argillaceous. Where this sandstone is lacking a
tough fossiliferous shale takes its place and the upper portion
of the coal bed becomes ‘‘bony,’’ reproducing the conditions pre-
vailing at the Sunnyside.

Workable coal was located near Dayton several years ago.
The two sections given below, cited on the authority of the Craig
Coal Company of Fort Dodge, appear to indicate a field the
possibilities of which have been overlooked. The first drilling
was made two miles east of Dayton (Dayton Tp. See. 18,
Nw. 14).

19, DIift oottt i e et 92 8
18, Sandstone .......ceociiiiiiriiiii i 11 4
17. Gray shale ....... [P e e e 5
16. Sandstone .........c.ieiiiiiiiiii it 4 3
15, Shale ...t i e e e 1
14. Rock (undet.) ......c.iniiirii i 4
13, Gray shale ..ottt i e e e e 1 4
12, Black shale ...t 1 3
11. Rock (undet.) ...ttt 4 3
10. Gray shale ..... ..ttt i 18 5
9. Hard rock (undet.) ......... ... iiiiiiiininaann S
8. White cClay ...ttt it 4
7. Hard shale ..........c. ittt 2
6. Gray shale ..........c ittt iinernnnns 1 5
5. Gray shale ....ceveinnii i e 26 10
4, Black shale ......... .ttt 11
3. Coal e e e e i R A 3 L
2. Fire clay ..o e e e 7
1. Rock (undet.) ........ i it 5 3
Total ..ot e s e e e 186 10

One mile northeast of Dayton the Craig Coal Company ob-
tained the following section:

FEET. INCHES.
9. Drift ... e 129 1
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6. Fire Clay ....ooviimriit i et 1
5. Shale ......... e 4 9
SR = oY) < 8 11
3. Shale ....... P 1 7
2. Shale and black jacKk.........coiiiiiini i, 41 9
B T 1) P 4

L 7 ) 196 5

SOUTH LIZARD VALLEY.

Tara. 'The Tara coal basin lies on the northwestern border
of the Permian area, on South Lizard river about four miles
southwest of Fort Dodge. A fairly level and apparently quite
persistent seam bearing five feet and less of coal lies at a depth
of 130 feet below the prairie level. For many years small mines
supplying a country trade have operated here during at least
the colder months, but when the region was visited by the author
no coal was being taken out. The coal is of good quality. The
floor is a fire clay and the roof a blue-black shale which does not
always prove satisfactory. The limits of the basin have not
been exactly determined, but it is known to include at least sec-
tions 33, 34 and 35 of Douglas township and section 6 of Elkhorn
township. Where coal has been mined (Elkhorn Tp., Sec. 6, Ne.
qr.; Douglas Tp., Sec. 33, Sw. qr. and Se. gr.; Sec. 34, Sw. qr.) the
seam was from four to five feet in thickness. In adjacent terri-
tory drillings passed through coal which was not always of
workable thickness. In Douglas township (Sec. 34, Se. 14 ), five
prospect holes were sunk and coal found in each case at about
the same depth and under the same general conditions. A
record of one of these holes is given below.

FEET. INCHES.

11, Soiland drift .....cvviveieviiiiinan. e 75

10, SHAle .ottt e et 3

9. BlUE CIAY ..ot veerrerinaserrrianeersnannsenannnn 8 4
8. 08l it e et te et 1 6
7. Clay ironstone ? ..........ciiiiiiiiiiiiiiia., 2 10
6. FUIe Clay .vnirrvnririiinr s iianee s iinneennns 4 6
B, SandStOme . ..ot viirri i i e 8 9
4, Red Clay ..vviie it i e e 3 2
3. Sandstone ...........iiiiiiiiaiin, e 7 4
2. Red clay ...... e et ea e 2 4
1. Rock (undet.) .....ciiciiininiiinn, P 4
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In section 35, Douglas township, Sw. '%, the following record
reveals three coal horizons; two of them bearing seams of work-
able thickness.

FEET. INCHES.

13, SOIl tiiiii e e 2

BT B ) o i 76 6

11, Sandstone ....vvirin it e e e, 4

10, Shale o e e e e e, 8 6
9. Coal ............................. 2 3
8. SANAStONE ..ttt e 2
7. Shale .ot P 2 2
6. Coal ........ e et e e et 6
5. FIre Clay oot e e 3 3
4. Shale ...t e e e e e 2 1
3. C0al L. e e . 2 2.
2. Iire clay ........ e e et e -8 9
1. Red Clay - oiiv it i e e e 21 6

HAMILTON COUNTY

By far the greater part of Hamilton county is underlain by
coal-bearing strata of Des Moines age, although the northern
limit of this stage lies but a few miles beyond the northern
boundary of the county. The Boone river and White Fox creek
have cut down to the Mississippian limestone from the north to
below Webster City and the Coal Measures are lacking also
under a small area in the northeastern corner of the county. By
far the greater part of the region is a gently undulating prairie,
poorly drained, without outerops, and unexplored by coal men.
In the only district in which there is opportunity offered for
coal beds, if such there be, to appear at the surface—mnamely,
along Boone river below Webster City—seams are known to
occur. Under the heavy cover of drift on the uplands back
from the river, and especially in the southern townships, there
are doubtless other basins where future wealth lies undisturbed.
Prospecting to be successful must be thorough; since large sums
may be expended in vain before the coveted fields are finally
located. Seams have been more or less extensively worked not
far from Hamilton county, in Webster on the west and in Boone
and Story on the south.-

Before the coming of the railroads brought cheap coal from
other districts, considerable mining for local trade was in prog-

#
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ress in the Boone river valley. Some coal is still taken out dur-
ing the winter months. Old strippings, dumps, and drift open-
ings may be seen near the river from five miles below Webster
City nearly to the Webster county line. At least three horizons
are known, some coal having been taken from each. Only one
is considered of great importance; it lies at an average eleva-
tion of forty feet above the river level, though its altitude
varies considerably at different points. Whether the coal is
continuous under the entire district cannot be definitely stated
from present knowledge, but the probabilities are more in favor
of a number of nearly contiguous basins.

So far as known the most northerly point at Wthh mining
has been undertaken was at the Brockshink mine (Freedom Tp.,
Sec. 25, Sw. qr., Sw. ¥4 ), a short distance west of the river, where
three feet of coal was capped by sandstone and underlain by
fire clay. One mile south (Sec. 36, Sw. qr., Ne. 14), a small
quantity of coal is occasionally worked by drifts on Mr. Silvers’
farm. A short ravine on this place shows vestiges of extensive
stripping, about two acres of surface having been removed in
this way from the ‘‘upper vein.”” A second two-foot seam, sep-
arated from the first by three feet of shale and five of heavily-
bedded sandstone, outerops farther down the ravine. Still lower
is a third bed, eighteen inches thick at the outercp, bearing a
tenacious, easily combustible coal known locally as cannel. East
of Silvers’, along the river, much stripping was done in former
years—notably on the land of John Claffin on the west side of
the river and on the Houck place opposite. The average thick-
ness of the seam is reported to have been two feet and its eleva-
tion above low-water level about forty feet. '

On the west side of the river, farther down (Webster Tp.,
Sec. 1), on land now helonging to Robert Lewis, coal has been
removed for a distance of a fourth of a mile by stripping and
at one place from a shaft. The seam worked lere is from two
to three feet in thickness. Two miles below, the river winds
about a sharp horseshoe bend, impinging at the extremity of
the eurve against a steep bluff. On the brow of this declivity a
shaft seventy feet deep was sunk vears ago. It is said that the
men worked in four feet of coal just before the caving of the
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shaft stopped operations. Two miles west of the bend were the
most important mines of the district, the Stockdale drifts (Web-
ster Tp., Sec. 10, S. 14). Openings have been made in both sides
of the ravine through which the wagon road leads to the north.
The thickness of the bed worked ranged from two to four feet,
with an average of forty inches. Entries penetrated the hill for
nearly half a mile, revealing a gentle dip to the west. The roof
was seven feet of slate overlain by white sandstone. A sump
seven feet deep failed to pass through the fire clay underlying
the coal. At one time farmers came from long distances to
procure this coal, but the entrance of considerable water into
the mine caused operations to he discontinued about six years
ago. Still farther down the river, near Bell’s mill (Sec. 16, Sw.
qr.), small openings have been made at various times. Nothing
has been done here for several years.

Some prospecting was undertaken a short distance back from
the river at several places north of the Stockdale mines and
west of Silvers’. Since the results have never been made public,
we have now only negative evidence derived from the fact that
no shafts were sunk where the investigations were made.

The annual production of Hamilton has always been small.
In 1862 it was 850 bushels; in 1880, 3,000 tons. In 1885 the
total fell to 918 tons and has since shown a gradual decline.

HARDIN COUNTY

Although Hardin lies on the eastern margin of the Towa coal
field, the superficial indurated rocks beneath two-thirds of its
surface may be classed as Coal Measures. The areas where
Des Moines strata have not been identified form part of the
northern townships and of the extreme southeastern corner of
the county. Almost the only natural exposures of the Upper
Carboniferous are along the ITowa river from Xenia to Steam-
boat Rock. At Eldora, ninety feet of Coal Measure rocks, chiefly
sandstones, are exposed. The Des Moines does not possess
great thickness in any part of the county. The elevation of its
base is 950 feet above tide at Eldora and 970 at Steamboat Rock;;
farther west this altitude probably decreases somewhat. Toward
the west the elevation of the surface increases by 100 to 200
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feet, but a corresponding increase in the depth to which the
superficial deposits extend allows no increment in the thickness
of the coal-bearing rocks. The average thickness of the drift
is about 100 feet for the entire county and 150 feet or more for
the western tier of townships. In several localities a maximum
of 300 feet and more has been recorded.

Twenty-five years ago Hardin was a producer of coal; now no
mining of importance is being undertaken. In 1860 the tonnage
was reported to be 262. In 1866 the production had increased
to 30,000 bushels. The Census of Towa for 1875 places the pro- -
duetion at 7,193 tons and the U. S. Census of 1880 at 3,135 tons.
A further decrease soon brought the total output to less than
four figures and no recovery has since been evidenced.

Until the completion of the railroad south to Oskaloosa
brought Hardin county coal into direct competition with the
fields of southern Iowa, Eldora was the center of a flourishing
mining industry. As many as four coal horizons have been rec-
ognized yvet only one has heen considered worthy of much devel-
opment work. A drill record from section five of Eldora town-
ship shows this sequence of strata:

FEET. INCHES.

12, Surface AaPOSIHE: . io ..o ne viini s i s g e 5
11. Sandstone, ferruginous ...................coen.. 2
10, e S e e ik + 4 v ereea e 1 2
9. Wea Bar i i e e i, 6
I 1 LR S R e T RO 18
7. ‘Coalll a2 iRl ey fy Lo gan e i Bl e e e en e 11
T € sl ) S e L SR et e P 1
By ISl S a s AT e e e N e e e e 12
T . T T o e 4
3 ENRG G g v ratts B o s 2 s irr i w Bt i P g g e 4
DRI YR o R ey o Y S g - S L 8
1. Shale o, . b il B EGe St e Al s b = 5

Number 11 of this section is the base of a thick series of sand-
stones through which the Towa river has hewn its way. The
coal occurs in small pockets, five feet six inches thick at the
maximum. The majority of the mines were situated in sections
5 and 6 of Eldora township and section 32 of Clay township.
‘Where mined, the seam lies above the level of low water in the
river, but a dip to the southeast carries it below the river in
that direction.
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An abundance of water forced attempts to follow the seam
down the dip to be relinquished at the river level, so that con-
siderable thick coal was left as unworkable at the lower eleva-
tions. The coal was somewhat ‘“soft,”” and contained much
sulphur in the form of bands of iron pyrites. The bed thins
rapidly to the west and disappears beneath the river on the east.
No coal has been encountered in wells at Eldora on the south,
although some is reported from the vicinity of the State Indus-
trial School, one mile west of Eldora. '

Well drillers report coal from various parts of the county,
yet little reliance can be placed on their somewhat conflicting
statements. No systematic search for coal has yet been under-
taken. The fact that a good field was discovered on the line of
the only notable Des Moines outcrop within the limits of the
county leads one to infer that prospecting in the unexplored
strata beneath the prairies might reveal other basins and pock-
ets of importance.

BOONE COUNTY

The coal bearing strata of the Des Moines stage everywhere
underlie Boone county to a depth of between 400 and 500 feet
below ‘the highland level. In almost all cases, however, the
upper hundred or two hundred feet penetrated in drilling -from
points on_the plain consist of drift clays, sands, and gravels.
Drillings at several points furnish data for an approximate
determination of the depth of the Saint Louis limestone, or in
other words, of the base of the Coal Measures, beneath the Des
Moines valley region. The deep well at Boone penectrated 200
feet of drift and 260 of Des Moines strata; a drilling at Moin-
gona reached the limestone about 200 feet below the level of the
station at that village; a drilling at the Driscoll Brothers slope
below Moingona encountered a cherty imestone at 125 feet be-
neath the river level. These determinations indicate that the
base of the Coal Measures may he expected to be reached at an
altitude approaching 700 feet above sea level. The usual varia-
tions in the level of the top of the limestone due to its very irreg-
ular surface must, however, be taken into consideration. Toward
the east the limestone rapidly rises on the side of an anticlinal
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arch and comes to the surface a short distance beyond the Story

county line.

The .strata found within 200 feet above the Saint

Louis compnse the lower part of the Des Moines stage, and
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Witson Mine

therefore belong to the richest portion
of the Towa coal bearing rocks. Strati-
graphically they correspond to the
beds which include the coal seams of
Polk county and the country to the
southeast.

The Des Moines river has cut for it-
self a deep, narrow valley, Disecting
the county from north to south and ex-
posing along its course a magnificent
geological section. The coal outerop-
ping along the bluffs soon attracted
the attention of the first pioneers, so
that mining began in this region dur-
ing the early stages of settlement.
Even in 1849 Owen noted that black-
smiths obtained their coal along
Honey creek, and the building of a
railroad into the district in 1866 gave

1o a oo & gTeat impetus to the coal industry.
aft A

The production recorded in 1860 by
the Bighth Census was 630 tons, value
$1,200. In 1870 the output had in-
creased to 42,143 tons. The State Cen-
sus of 1875 shows only 955 tomns, but
the Tenth TUnited States Census
(1880) gives 140,000 as the figure and
the Kleventh (1890) 174,392. Boone
now ranks eighth among the counties
of the state as a producer. According
to the reports of this Survey, the ton-
nage for the past ten years has been
as follows:
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YEAR. TONS. YTEAR. TONS.
1898 ... ...l T 331,543 1903. ..o . .291,3Zi
1899 ... 262,632 1904. ..o 285,157
1900 ... 288,742 1905. ..o 292,659
1901 ... 257,033 1906. ... i 233,110
1902 ... 264,524 1907 .o 208,150

During recent years the output suffered a slight decrease, but
with the opening of new fields back from the river the outlook
for the future is bright. The State Mine Inspectors’ report for
the year ending June 30, 1908, is:

Number of tons of all kinds produced........... I 218,491
Total number of employes. ... ... ..., 864
Number of mines ........ ...t iiiianeannnn, 12

At $2.00 per ton, the value of this product at ‘the mines be-
comes $436,982.

Several coal horizons were distinguished by Beyer in the Des
Moines river valley as a result of his study of the outerops of
strata and of the mining being done in 1895. Only three coal
horizons were known at that time and these are described as
follows in the Geology of Boone county :* :

“The first has an elevation of from fifty to seventy feet above
the water in the Des Moines river and is the bed operated at the
Knox and Porter slopes in the southern portion of the county,
and the drifts along Homney creek in the central area. This
horizon is usually overlain by a ‘caprock’ of hard, brittle, cal-
careous shale which contains in abundance the remains of a
marine fauna—Rhynchonella, Discina and Productus are the
more common genera represented.

“‘The second horizon occurs some fifty feet below the first and
1s the most persistent seam in the county. It is currently known
as the ‘“‘upper vein,”” or ‘‘black jack.”” The former name is
in contradistinetion to a lower vein which sometimes accom-
panies it; the latter name is often applied to it on account of its
semi-lustrous jet-black color and somewhat bony character.
This seam is operated at the Blythe [Driscoll] mine and in the
Moingona, Boonesboro, Milford and Fraser areas. Tt is usually
provided with a good roof and carries its thickness well—two
essentials to profitable mining. The roof shale often contains
well preserved specimens of the genus Lingula.

*Beyer, Iowa Geol. Surv.,, Vol. V, p. 218; Des Moines, 1896.
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““The third horizon occurs from four to twelve feet below the
second and is usually denominated the ‘‘lower vein.’’ The dis-
tribution of coal in this seam is somewhat anomalous; the coal
usually occurs in lens-shaped masses (pockets) of limited extent.
The roof is fairly good, but often contains numerous septarian
nodules and clay ironstone concretions, which render mining
somewhat hazardous unless due precautions are observed. The
product of this vein is much sought for furnace and domestic
use and commands the highest market price. At the present
" time the production of thlS coal is almost wholly limited to the
Boonesboro-Milford area.”’

Since the above was written mining operations have tended to
show that the ‘‘black jack vein,’’ although the most persistent
of any, is far from being continuous between the points at which
the horizon has been recognized. In most other parts of the
state, also, the most strongly marked coal horizons of the Des
Moines stage contain workable coal only in basins of limited
extent separated by areas in which the coal is thin or completely
lacking. To the three horizons recognized by Beyer must now
be added a fourth which lies between fifty and eighty feet below
the level of the Milford-Boonesboro coal. Tt has been found at
several points during prospecting operations, but as the parties
interested are not yet ready to make public their discoveries,
nothing very -definite can be stated at this time. The Ogden
mine, north of Ogden, has opened up this coal and it has been
reported from the Milford and Moingona districts as well as
from fields south of Fraser, south of Ogden, and near the Dris-
coll slope. Like the hird horizon, it possesses coal of good
quality and is ‘‘pockety.”” It is not probable that any of the
districts just mentioned are connected uninterruptedly by work-
able coal. Possibly the Scandia-High Bridge coal lies in this
horizon. :

- The outlook for further discoveries of coal in Boone county
is decidedly good. Drilling from the highlands, back from the
river bluffs, has only recently been attempted in a determined
manner and results have justified tlie effort. Coal is most likely
to be found between depths of 200 and 300 feet below the upland;
above and below these levels it may occur, though not in the
same abundance. Prospectors must expect to find no coal in
many of their test holes, but a continued display of energy
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should bring its reward. Detailed mention of the present state
of our knowledge in regard to various localities in the county,
so far as it can now be made publie, will be given in the follow-
ing pages.
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Figure 14. Map giving location of principal mines in Boone county.

DES MOINES VALLEY.

Fraser. For more than thirteen years the town of Fraser has
been the center of an important mining industry which has only
recently begun to show a decline. At present only one mine is
in operation, but another will soon be ready for business and
the output of the district may again reach an important figure.
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" Mine No. 5 of the Boone Coal and Mining Company loads on the
tracks of the Newton and Northwestern Railway, directly behind
the Fraser depot, on the west side of the river (T. 85, R. 27,
Sec. 34, Se. qr., Sw. 14). The equipment on top is modern and
includes Canty self-dumping cages, tubular boilers and a
geared, double hoisting engine. Two workable coal seams are
found here. At the shaft the upper- bed is thirty-eight feet be-
low the surface, or about at the river level, but this elevation
suffers changes of twelve feet or less because of the undulatory
character of the seam. This upper coal varies in thickness be-
tween two feet six inches and four feet, thickening usually in
the ‘“‘swamps’’ and ‘‘thinning to the rise.”” ¢‘Sulphur balls”’
and ‘‘dirt bands’’ are irregularly distributed through the coal
and calcite occurs sparingly in thin films along cleavage faces.
The floor of the seam is a sandstone from six to eight feet thick.
The roof is a thin cap rock of variable thickness, overlain by
black fissile shale. A thin ‘‘wild cat’’ seam, from one inch to
one foot thick, is sometimes encountered fifteen feet above ‘the
heavier bed, but is as often lacking. At a distance of 400 yards
from the bottom of the shaft a slope has been driven from the
upper to the lower seam and cars are soon to be hauled up the
incline by an electric motor. During the six years the mine has
been under development, work has been carried back 3,800 feet
from the river. The two seams are now yielding nearly equal
amounts of coal, although the upper was opened and developed.
first. The distance separating the two may be as much as
eighteen feet or as little as two inches, a difference due to the
fact that the upper is undulatory and the lower is practically
level. Where they are most widely separated, a two-foot ‘“bowl-
der,”” or clay-ironstone, roof overlies the lower seam. The
thickness of the lower bed is quite uniformly three feet six
inches. It contains some of the best coal found in the mine.
The underlying stratum is a fire clay. At the recently abandoned
No. 3 mine of the same company, a half mile distant, the lower
bed was not found. '

The Boone Coal and Mining Company have recently done
considerable prospecting in the Fraser district and as a result
are now sinking a shaft southeast of No. 5, near the center of
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section 2 of Yell township. A spur track is to be run up from
- Fraser. They have already worked out the coal beneath much
-of section 34 and the eastern part of section 33, Pilot Mound
township. Prospecting has shown at least one workable bed
" under sections 1, 2 and 3 of Yell township, the eastern half of 4,
and parts of 10. The seam probably underlies much of sections
11 and 12 and extends into sections 13, 14 and 15, the territory
worked by the old Milford mine. Near Fraser, in Dodge town-
ship, seventy-five feet below the bottom lands, a bed has been
found which is six feet thick in places and unworkable in others.
The company reports that they have been unsuccessful in find-
ing coal in any drill hole they have placed farther from the
river than one and a half miles.

The following section illustrates the character of the strata in
part of the Fraser field. Since the elevations of the heads of
the bores differ greatly, the depths given for the thick coal
are not uniform in the different records. Hole A was drilled
from the upland, three-fourths mile west of mine No. 5. If
the thick seam sought for had been persent it would have been
found at a depth of about 250 feet. Hole B, one-fourth mile
east and the same distance south of mine No. 5, penetrated both
beds that have been mined at Fraser. Hole C, put down not far
from mine No. 3, penetrated only one thick coal. It may be
observed from a study of the sections that several thin seams
appear in some pdrts of the field and are absent in others.

FRASER SECTICGNS.

HOLE “A.”
FEET. INCHES.

17. Soiland clay ... ..o e e 15
16. Drift, gray, hard bands, sand and gravel........... 211
15. Shale, pink .............. e 1
14. Sbale, light-colored ............. ... .. c.ciien.. 1
13. RocCK, dark . ...ttt e e 1
12, Coal .o e e 6
11, Bire Clay . .vvt i e e 1 6
10. Shale, gray . .ovv vt e 1

9. UBlate” L e 10

8. Shale, ray ......oiiiii i i 1

7. Shale, light-colored ............. ... ... .. i, 4

6. Shale, Bray .....ooit i e 4

5" Shale, light-colored ................ccveveveeun... 12
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Shale, Bray « v et ittt 21
Shale, light-colored ............ .. ... ... ... 15
“Slate,” BATK ... e e 10
Shale, light-colored ............. ..ot iiunna.. 10
L) 72 ) 319
HOLE “B
) FEET.
Soil and sandy clay........ ... ... e 10
Drift, mixed gray and yellow clay................. 132
Red shale-......... ..., i
Shale, sandy, light-colored........................ -1
Sandstone ....... . e e e 2
Shale, light-colored ............ .. .. ... .. ... ... 8
Shale, dark ............ e e 3
Shale, sandy, lightcolored........................ 11
- Shale, gray ........... e e e 15
L7 ) 3
Sandstone ............. R 3
Shale; light-colored ........... ... e, 3
“Slate,” black ...l S )]
(070 3
Total .t e e 212

FEET.
Soil and sandy clay......ooiiiir i 19
Drift, gray . ..o e e e 30
Shale, mixed ..........ciiiii it i 32
“Slate,” dark ........ e e e e, 2
(07 ) P
Shale, light-colored .......... ... ... .. 1
“Slate,” dark ... e 10
(077 1
Siale, sandy, blue ........ ... .. . i, o1
[ ) 1
Sandstone . ... e e 4
Shale, gray . ovvr ittt i 3
Roclkk and coal ....... .. it 1
Coal, PUIE .ottt i e e ettt 1
Shale, light-colored .......... ... ..o i, 5
Shale, Bray « vttt e i e 26
Sandstone . ... e 2
Rock, white ...... ... i i, 2
“Slate,” dark ... 4

B 077 T 4
“Slate,” sandy ...t e e 1
Total i e e 152

o |l ©

INCHES.

(=2

INCHES.

(=2
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Milford. An important mining Jocality for a number of years
was Milford, on the west side of the river, south of Fraser and
west of Boone. A long coal spur was run from Boone across the
Des Moines to provide transportation for this field. Operations
were continued until the district was considered worked out and
. was finally abandoned. Mining was done in an extravagant and
-wasteful manner in many cases, so that much coal is still left
untouched and in such condition that it is worthless. Two coal
beds were recognized in mining practice : a lower seam averaging
three and one-half feet in thickness, and an upper ten feet and
more above it. The latter seam was slightly thinner than the
former, but was more uniform and persistent. The lower seam
thickened and thinned with apparent irregularity. There was a
third seam about forty feet below the ‘‘lower’’ coal. The
““Jower’’ seam is shown in the following section at the old Mil-
ford mine, the shaft of which, located at the base of the bluff,
was 100 feet deep.

FEET.

5 3. Shale, bituminous, with band

of impure nodular iron-
stone at base.

2. Coal.

1. Fire clay.

Figure 15. Bottom of shuaft, Milford mine, Boonesboro.

Boonesboro. After the cessation of mining at Milford, the
center of the coal industry of the Boone area was transferred
to Booneshoro, on the opposite side of the river. A number of
important mines have shipped coal from this district, yet re-
cently there has been a falling off in the production of the field.
At present there are five shafts on the highland, all shipping
mines with steam hoists and worked long wall. The two seams
- developed in the Milford district are present also on the east
side of the Des Moines, although the ‘‘lower’’ is workable for
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only a short distance back from the river. Details of the strata
at the various mines will be found below.

The shaft farthest east is that of the Rogers Coal Company
(T. 84, R. 27, Sec. 24, Sw. qr., S. 15). It is 200 feet deep, reach-
ing a bed uniformly three feet thick. Aside from a gradual
dip to the south, the level of the seam varies only a few inches
in different parts of the mine. Strips and ‘‘bowlders’’ of rock,
predominantly sandstone, are found only occasionally in the
seam. IKntries have -been run in all four of the cardinal direc-
tions and forty acres have already been mined out. The coal
is underlain by fire clay and overlain by ‘‘cap rock.”’ '

A half mile northeast (Sec. 24, Ne. qr., Sw. 14) is the oldest
shaft in the county, No. 2 of the W. D. Johnson Coal Company.
It has been operated almost continnously for more than forty-
three years and by the present management for over thirty-eight.
Much difficulty has been experienced with an underground fire
which has been burning for ten years and has finally been brought
under control by the construection of a solid brick wall around
it. In the early days entries were driven rapidly away from
the shaft and only the best coal was taken; now work is being
carried back towards the shaft to obtain the coal formerly left.
Rope haulage, which was necessary when the haul was longer,
is not now in use. At present the coal mined is from three to
three and a half feet in thickness, with a two-inch band of
black jack at the base. This is the ‘‘upper vein’’; the ‘““lower”’
was followed back from the river until it became too thin for
profitable mining. The strata found in excavating the shaft
are listed below, the lithological identifications having been
made from small samples obtained by the foreman at the time
of sinking.

W. D. JOHNSON SHAFT.

: FEET.
29, S0l e 5
28. Clay, yellowish ........uiiiiii i e 20
27. Clay, bluish, with considerable grit....................... 40
26. Clay, yellowish Drown ..........coiviinineornanennnn. 40,
25. Shale, bluish, massive, dark below..............cccvuu... 9
24. Sandstone, light-colored, shaly................. . v ... 9
23. Shale, gray-blue ........c. .. it e 3

22. Shale, with iron-stone concretions........................ 3
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21. Sandstone, fine-grained, friable............... ... ... ..... 12

20. Shale, bluish and drab.............c i, veese B
19. Sandstone, ash colored.................... .. e 12
18. Shale, compact, massive................ e 7
17. Shale, light-colored (“soapstone”)............. e 5
16. Sandstone, whitish, argillaceous..............civviennn. 13
15. Sandstone, compact, somewhat coarse in texture .......... 8
14. Shale, black, bituminous, fissile below..:................. 3
13. Fire clay and light-colored shale.............oeueuernen... 9
12. Shale, hard, blue-black...... ... ..o i it 5
11. Fire Clay ..o 1
10. Shale, dark, highly bituminous, brittle, compact. A 3
0. COBL et e %
8. Shale, variegated .............ciiiiii i i L. 1
T. Coal, “UpPPer VeIl . ... ..ttt ittt eeeneineaaannn 4
B. FHrE CIAY o ov vttt et e e e e 3
5. Shale, with irregular iron-stone concretions........ Lt
4. Coal, “loWer VeIN .. ... ie ittt e i e 4
3. Fire clay ........... e St RSP 3
2. Shale, light-colored ........ e e 3
- 1.- Shale, dark, bituminous............... P 2
Total ... s e ey 237

' Shaft No. 3 of the W. D. Johnson Coal Company (T. 84, R.
26, Sec. 19, Sw. qr., Ne. 14) was sunk seven years ago to avoid
the long hauls then being made to No. 2 shaft. The two mines
-are connected underground, but both possess quarter-shafts
and may be ventilated independently. The ‘‘upper vein’’ and
its overlying strata are the same at both openings, except that
there are more ‘‘bowlders’’ in the coal at No. 3 and a heavier
cover of drift. The ‘‘bowlders’’ are bituminous sandstones,

very hard and compact and with a lime cement. They may be
~as much as twenty feet-in length by four in diameter, and occur

usually in the top coal, next the roof. Mine No. 1 of the same
. company was on lower land, near the river.

The Smiley and Heaps shaft is on the east side of the wagon
road, opposite the Johnson No. 3. It is 240 feet deep. The
company are working east, north, and south, one main entry
running east and the other northeast. The strata near the coal,
which is the ‘“‘upper vein,”” show a few minor variations in
character and thickness on opposite sides of the shaft. The
small seam which is shown a foot above the ‘‘upper vein’’ in
the Johnson shaft section, has increased to a thickness of ten
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inches on the north side of the shaft, although it is only six inches
on the south side. The bed worked is three feet thick.

A bit over three-fourths mile southeast (Tp. 84, R. 26, Sec. 30,.
Nw. qr., Sw. 14), the Eagle Coal Company is operating a shaft.
230 feet deep. As shown in the accompanying figure, the strata
near the coal differ but little from those found with the ‘‘upper
vein’’ farther north. : :

FEET. INCHES.

3 7. Shale, black, highly bitumin-
ous.
; 6. Coal.
5. Shale, bituminous, argilla-
1 ' ceous.
4. Limerock, impure, shaly,
“caprock.”
2 6 3. Coal, 2 to 4 feet, averaging.

2. TFire clay.

1 1. Shale (exposed).

Figure 16. Section in Eagle shaft, Boonesboro,

‘Where the seam is thin the coal is quite free from impurities,
but wherever it thickens a two-inch band of black jack appears at
its base and another occasionally finds a place in the top coal.
The latter band is sometimes six inches thick, yet gives little
trouble as it seldom persists continuously for more than fifteen
feet horizontally. No ‘‘bowlders’’ are reported. The ‘‘lower
vein’’ of the Johnson shaft section is present at this point as a
fourteen-inch bed about eleven feet below the ‘‘upper vein.”’
At from seven to seventeen feet above the latter is a thin coal
between four and fourteen inches thick. It is not very persistent
in this field. '

There are two local mines south of the Boone field proper
and on lower land. The Black Diamond mine is a small shaft
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located in a deep gulch on the east side of the river (T. 84, R. 27,
Sec. 25, Se. qr., Se. 14). The shaft is forty-eight feet deep, the
coal being a little above the river level at low water. The seam
is two feet six inches thick, fairly uniform and level. The thin
roof of ‘‘cap rock,”” with a little black shale and a four-inch
coal bed above it, preserves the characteristics of the ‘‘upper
vein’’ of the main Boonesboro area. Another seam, one foot
thick, twenty feet above the bed worked, also has its represen-
tative at the Eagle mine. In the bottom coal there is a streak of
black jack about one and a half inches thick and at varying
distances from the base of the coal seam. In mining long wall,
the coal splits as it comes down, the bottom coal being ten inches
thick and the top coal constituting the remainder of the seam.

On the west side of the river (T. 84, R. 27, Sec. 35), is the
Pestotnik slope. It supplies a large country trade, as there is
a good demand for this coal among the surrounding farmers.
Mr. Pestotnik has just completed sinking a new shaft two miles
northwest of Moingona (Marcy Tp., Sec. 2, Sw. qr., Nw. 14), on
what was formerly the main line of the Chicago and North
Western Railroad. The shaft is ninety-five feet deep. Tracks
are now being laid for a coal switch and hoisting machinery
is being shipped. ‘

Moingona. Many years ago Moingona was the seat of a flour-
ishing mining industry and mines were turning out coal both
at the town and also north and south of it, near the river. To-
day there are but two small mines open, aside from the new
Pestotnik shaft already mentioned. At the junction of Wall
and High streets in Moingona, is the shaft, 104 feet deep, of
the Big Five Coal Company. Coal is shipped, although hoist-
ing is done by horse and gin and the output does not reach a
large figure. The seam worked shows an average of thirty
inches of coal. A little black jack is known, but the bed as a
whole is a clean one. There is just sufficient fire clay beneath the
seam to mine in. The clay is underlain by ahout four feet of
sandstone, that in turn by black ‘‘slate,”” and the latter by the
so-called ““‘lower vein.”” When present, the ‘‘lower’’ coal is
variable in thickness and lies about twelve feet helow the
““upper.”’ It is not, However, at all persistent in this field. The
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“lJower vein’’ is undulatory, while the ‘‘upper’’ is practically
level.

FEET. INCHES.

4 5. Shale, bituminous.

4 4. Shale, light, arenaceous.
2 6 3. Coal.

7 2. Fire clay.
1 1. Sandstone (exposed).

Figure 17. Vein at Big Five mine. Moingona.

One mile northwest of Moingona, beside the Chicago and
North Western tracks, is the Jobn Birmingham mine, now
operated by the Coal Valley Coal Company. (T. 83, R. 27, Sec.
1, Sw. qr., Nw. 74). The shaft, which is ninety-three feet deep,
was sunk several years ago, but development has taken place
slowly. Coal is hoisted by steam power and shipped to points in
Boone and neighboring counties. The strata present but slight
differences from those at the Big Five mine, except, perhaps,
that the seam contains a greater amount of black jack. Be-
tween this shaft and Moingona, the following section is exposed
along the railway:

TFEET
11. Drift, extends about fifteen feet below the road bed......... 50
10. Sandstone, shaly, alternating with sandy shales........... 12
9. Shale, blue ... ... . e e L4
8. Sandstone, both shaly and compact....................... 4
7. Shale, black ... . . 2
L 7 Y- 5 1A
5. Fire clay and shale........ ... .. .. . it P
4. Shale, containing ferruginous concretions and stems of
Lepidodendra . ..........iiiuininin i 4
3. Shale, blue-black, containing Lingule umbonata Cox........ 2
2R ' 3 2
1. Fire clay, exposed. ........ .ot R 2

Some deep prospecting has been done at Moingona, but detailed
records could not be obtained. According to the best informa-
tion procurable, the Mississippian limestone lies at a depth of
about 200 feet below the level of the Moingona station. This
places the base of the Coal Measures here at about 700 feet
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A. T. as compared with 680 at Boone, and perhaps 720 seven
miles down river at the Driscoll bank. A coal three feet six
inches in thickness, about seventy-five feet below the seam now
worked, is reported as struck in at least one hole.

Mowngona to Madrid. Many years ago some important mines
were opened along the river below Moingona in the same seams
as were mined at that town. Nothing is being done in the district
now. Still farther down the river, in the neighborhood of Bear
and Peese creek, the Ledge sandstone, a massive arenaceous for-
mation sometimes more than 100 feet thick, displaces the series
of shales, thin sandstones, and coal beds which outerops else-
where along the Des Moines. This ancient channel is well shown
in the geological section across Boone county already figured.
Some distance below it, mines are often opened during the fall
and winter for the local trade. One of the more important of
these is the York bank on the east side of the stream; it was not
in operation when the region was visited by the author. Two
local coal banks had, however, been opened for the winter on the
west side of the river and a brief description of the conditions
at each of these may be taken as typical for the region.

The Driscoll Brothers mine is at the base of a steep bluff
about half way between Moingona and the Dallas county line (T.
82, R. 26, Sec. 5, Se. qr., Sw. 14). Since the mouth of the slope
is near the water level, it is necessary to raise the loaded cars
along an inclined tramway from it to the top of the bluff, two
hundred feet or more above the river. A small engine and boiler
perform this duty. The coal is well exposed twenty feet above
the river, then dips very rapidly down stream until the seam dis-
appears beneath the water. At the present workings a slope 100
feet long reaches the coal below the water level where its average
thickness is three feet. The bottom is solid arenaceous rock, the
roof a firm blue ‘‘slate.”” Old entries have taken coal from as
far back as 700 feet from the face of the bluff. Below the slope
mouth the strong dip down stream ceases, so that the bed may be
traced in shallow test holes as a fairly level seam for three-
fourths of a mile; it then appears to thin out and disappear.
Above the slope the seam persists for 300 yards and perhaps
more.
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Driscoll Brothers, boring from the level of low water near
the entrance to their mine, encountered at a depth of 125 feet
a cherty limestone which in all likelihood lies just below the
base of the Coal Measures. A two-foot coal was found forty-six
feet below the seam in their mine and also an eight-inch bed at
greater depth; otherwise the test is remarkably barren. The
detailed record follows:

FEET. INCHES.

22, MUA ..t e 1 . -
21, oAl . e e e 3
20. Shale and clay ....... ..ot e 44 6
19. Rock, very hard ......... e e 1 6
18. Coal ....oeviiin... e 2
17, FIre Clay .ottt e e e e, 2 6
16. Shale and clay ...... oot iiiin it 13 6
15. Rock, hard ........ ..ot 2 6
14, “Blate” . e et e 3 4
13, C0al it e e 8
12. Fire clay ....viiii i e e 4 6
11. Sandstone .......... . i e 9
10. Rock, very hard ....... .o, 4
. 9. Sandy shale and sandstone...................... 6
8. “Slate,” black .......... i ... 6
7. Fire clay . ..ooiii i i e i o 1 9
6. Sandstone, dark, compact........................ 12
5. “Slate,” black .....oiiuieiiiiit i e 7
4. Fireclay ... 1 7
3. “Slate,” black . ...viiri i e e e, 1 8
2. Fire clay ... it i e e, 10
1. Limestone, cherty ......... ... ... .. .. L 3+
B ) 125 5

The Wisecup bank is a mile below the Driscoll (Sec. 9, Sw. qr.,
Ne. 14). It is a drift which has been driven into the bluff for
300 feet through an average of two feet of coal. Here, too, the
loaded cars are hauled up an inclined tramway to the top of the
bluffs by means of a pull rope, but'in this case the motive power
is furnished by two horses attached to a gin. The mouth of the
drift is forty-five feet above the river. What appears to be a
fairly persistent horizon is indicated at the Driscoll air shaft by
a thin coal twenty-five feet above the bed mined at that point.
Possibly the Wisecup coal may lie in this same horizon. In this
drift, sandstone and sandy shale underlie the seam, while the
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roof is a black ‘‘slate’” bearing below a thin layer of bluish shale
containing sandy streaks and bands. The layer last mentioned
is taken down with the coal in mining. The dip is to the west.
A lower coal, which has not been opened near this point, appears
at low-water level. At the old Knox bank, less than a mile
below, a seam twenty-six inches thick has been drifted into at a
height of about seventy feet above the river. Where it outerops
in the side of a ravine it has a good roof and bears coal of fair
quality.

Some recent prospecting has been undertaken on: the uplands -
on both sides of the river near Madrid. Workable coal is re-
ported, but more tests must be made before the existence of a
large field can be verified. A thick seam is reported from the
vicinity of Luther, but this information is also somewhat vague.

OGDEN.

A new field which will become one of the most important in
the county has recently been opened by the Ogden Coal Com-
"pany.* Their shaft is located two miles north of Ogden (T.
84, R. 27, Sec. 20, Nw. qr., Sw. 14), and loads on a spur from the .
Minneapolis and Saint Louis railroad.  The mine is not fully
developed yet, but already turns out a large daily output which
is shipped to the north and west. A large double hoisting en-
gine is now in place and Goodman electric motors, mining ma-
chines, and automatic cages are planned for the near future. The
seam has a height of from four to five feet, and dips slightly to
the west. The coal is-of excellent quality, being noticeably free
from pyrites. Lenses of a compact, highly bituminous sandstone
are occasionally found in the coal about four inches from the top
of the bed, and a few clay-ironstone ‘‘bowlders’” of small size
may be seen in the roof. The bottom is a fire clay one to three
feet thick. Above the bed worked is an upper coal bed which
is sometimes three feet thick and sometimes quite thin. The
bed worked lies at a depth of 270 feet and is known to be of
workable thickness under all of the 1,000 acres controlled by the
company.
In sinking the city well at Ogden, the Ogden mine horizon was
| .“*Sin_eé the ;ﬁoove was written a controlling intm‘.r‘st in the Ogden Coal Co. has been

purchased by the Fort Dodge, Des Muines & Southern Ry. Co.
]
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penetrated at a point where there was apparently too little coal
to warrant putting in a shaft. The section, as published many
years ago in the reports of this survey, is:

OGDEN WELL.

THICKNESS DEPTH OF SAMPLE

FEET. FEET.
§. Soil and drift clays...................... 108 108
7. Sand and gravel, water beariug........... 2 110
6. Shale, light-colored, sandy............... 7 117
5. Shale, black, with some coal at base...... 8 o125
4. Fire clay . ..o 2 127
3. Shale, bituminous ...................... .228
2. Shale and sandstone mixed.............. 256
1. Coal, penetrated at ...................... 270

In Marcy township, not far south of Ogden, recent prospect-
ing has proved a field two miles long from east to west by one
and one-half miles north and south. A representative section
from this territory follows:

FEET
23. Soil and drift ......... .. e 120
22. Shale, light-colored ........ ... .. i 6
21, Shale, Bray ..ttt i e e e e, 5
20. Sandstone, Bray .. ..iuieiir it it e e e, 3
19. Shale, gray, sandy . .......iiit i e 2
18. Shale, light-colored ............ ... it iinnnnn.. 16
17. Shale, variegated ........ ...ttt e 18
16. Shale, light-colored, sandy, with rock bands................ 13
15, Shale, BraY ot v ittt e e e e, 7
14, “Slate,” dark ... ...t e e e, 5%
S O ' - ) 1
12. Shale, light-colored ......... .. ... . i mir i 6%
11, “Slate,” dark ..ttt e e i e, 1
10. Shale, light-colored ........... ..o vttt iiiiian.n. 4
9. ROCK, dark ... e e 3
8. Shale, Bray . ...ttt e e 2
7. “Slate,” dark ... e 5
6. Iron pyrites, in bands .......... ... .. . i i 1
5. “Slate,” dark .. ... e 4
4o C0RL L L. 3%
3. “False bottom ... ... .. e %
2. Shale, Bray ...t s 1
1. UL Clay oo e e 2
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SQUAW CREEK VALLEY.

At Zenorsville, near the eastern edge of the county, mining was
once carried on, but no coal has been taken out for a number of
years. At the Hutchinson No. 1 shaft (T. 84, R. 25, Sec. 12, Se.

. qr., Nw. 1), the section was as follows:

FEET
11. Soil, gray and sandy..........cc.eriiiinirii i, 1
10, JOINE ClAY v vv vt e e e e e 40
9. Shale, bluish ... . . e 53
8. Shale, light-colored ........... ... ... . i .. 1
7. Shale, bituminous, fissile below............... ... ... .... 2
6. Coal ................ A 2
5. Fire clay ..o e e 3
4. Sandstone, rather soft and friable.......... e 2
3. Shale, light-colored ......... ... ... i 4
2. Shale, dark, bituminous............ ... ... . i i e 3
B 1 1%
0 ) 7 ) A 112

Hutchinson shaft No. 2, located 300 yards northward, was on
lower ground and only 105 feet in depth. At the base of the
shaft were two coals, only one of which was worked. They are
shown in the figure.

FEET.
3 7. Shale, bituminous, fissile.
2 6. Coal, one to three feet.
3 5. Fire clay.
3 4. Shale, bituminous.
4 3. Coal.
2 2. Fire clay.
1 1. Sandstone (exposed).

Figure 18. Coal bed in Hutchinson mine No. 2, near Squaw creek, Zenorsville.
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ANGUS.

Some large mines were once in operation in Boone county near
Angus. Since the only mining being done in this district at pres-
ent is just over the line in Greene, the various coals of the area
will be discussed in the chapter on that county.

STORY COUNTY

The Skunk river anticline brings the Mississippian limestone to
the surface in the west-central portion of Story county, along
Skunk river and Squaw creek and the country between. From
this area the strata dip rapidly in all directions. Coal Measures
of the Des Moines stage underlie the drift of the entire eastern
half of the county, of practically all of La Hayette, Palestine,
Grant, and Union townships, of most of Howard, Milford and
Washington, and of the north-central third of Franklin. No-
where, nevertheless, do the coal bearing strata attain any great
thickness. The upper surface of the Saint Louis limestone has
been found at an elevation of 900 feet above the sea level at Story
City, 738 at Nevada, and 700 at Maxwell and Collins. The dif-
ference between the altitude of the surface and that of the lime-
stone can by no means be taken, however, as a measure of the
thickness of the Des Moines; for the drift commonly extends to a
depth of 100 to 200 feet below the prairie level and proportion-
" ately less below the lowlands. For example, the drift is 101 feet
in thickness at Nevada and the Des Moines 166 feet; at Maxwell
the latter is reduced to fifty feet at some points but attains at
least 150 at others not far distant.

It will be seen that the Coal Measures, while attenuated in
some localities, are often present in sufficient abundance to en-
courage search for coal. The greater part of the surface of the
county is a prairie which yields no natural outcrops; yet, in
spite of this, coal has been already located in many widely sep-
arated districts by means of borings and wells. Indeed, the
chief reason that Story is now producing no coal seems to rest
more in the difficulties attending development work than in any
lack- of thick coals. Wherever mining has been attempted, the
roof has proved unsatisfactory, an eventuality very probable in
a region of this type. The surface is so poorly drained that
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farge quantities of water sink beneath it and flow slowly through
the heterogeneous drift deposits until from some deep-lying
pockets of the latter they obtain entrance to all parts of the Coal
Measures themselves. It is this water which is largely respon-
sible for unsatisfactory characteristics of bottoms and roofs.
There are, nevertheless, undoubtedly places in Story county
where good coal will some day be found and where mining con-
ditions will be excellent. Little prospecting has been done in
the eastern and northeastern townships, both promising distriets.
The best results may be expected where the drift is thin, since
in some parts of the county pre-glacial channels have cut so
deeply into the indurated rocks as to largely destroy the value
of what were once splendid coal basins.

The production of Story has never been noteworthy. The
largest output was 12,000 tons in 1897, a tonnage which dropped
to 7,885 in 1898, to 3,200 in 1900, and to 300 in 1901. Since 1902
almost no coal has been mined. Prospect records and other
data may be found in the following pages. The report of Dr.
S. W. Beyer on the Geology of Story County* has been of con-
siderable assistance to the writer. -

Summit. Early in 1893 a shaft was sunk at Summit (LaFay-
ette Tp., Sec. 21, Sw. qr.) and mining operations were conducted
for a number of years. Part of the product was shipped over
a short spur from the Chicago & North Western railroad.
Nothing has heen done at this point for some time. The coal
was only of fair quality, while the roof was very poor in places
and water entered in inconvenient quantities. Trouble was al-
ways experienced from the tendency of the underlying fire clay
to ““creep.”” The seam lies quite level and is uniform in thick-
ness. In sinking the shaft no less than five coals were revealed.

SHAFT AT SUMMIT.

Surface altitude about 1,050 feet A. T.

THICKNESS IN DEPTH IN

FELT. FEET.
20. Soil .......... e 3 3
19. Clay, yellow, gravelly......... ... 20 23
18. Clay, bIue ... oottt et 5 28
17. Sand, bluiSh ........ . i e 1 29

"_Iowa Geol. Surv., Vol. IX, pp. 155-245; Des Mojnes, 1899.
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16. Sea-mud (10€SS ?) ... 40 69
15. Sand and gravel (till?)......... ... .. ... ... ... 26 95
14. Roeck, hard ....... .ot 1 96
13. Clay, sandy ... et 3 99
12, Coal “DloSSOmM” ... .t 1-3 99 1-3
11, FUEE ClAY o ovet it e e e e i 1 100 1-3
10, €Al vvii et e e e 1-3 100 2-3
9. Fire clay, bluish .......... ... ... ... . .. .. 11 111 2-3
8. oAl .. e e e 1-3 112
T. Fire clay ... e e e % 11935
6. Coal, 800d ... ... 2 121%
-5. Fire clay, bluish ............ ... ... ... 4 125%
4. Shale, hard ..........ci i 3 1281
3. Shale, blue ... ... 6 L 134%
2. C0al L e 414 139
1. Fire clay, exposed ............ e 3 142

A well record from this vicinity shows the following sequence,
including still another coal, below number 2 of the above record.

TFEET.
Fire Clay ..ot i e e e e e 3
RoCKk (8andStOMe?) ...\ ti ittt ittt ettt 1%
BT ClAY ot i ittt et e e et e 18
(07T 1
FIre Clay .ot it ittt e e e e e e, 38
Shale, DlaCK ..ottt e e e e e e e 5

The Summit coal is, according to Beyer, an eastward exten-
sion-of the Sugar creek basin near Zenorsville, Boone county.
The altitudes and stratigraphic relationships of the two basins
closely correspond. The seam worked has been reported to ex-
tend at least one mile east of the shaft, but its range toward the
northeast is known to be limited. Prospecting east and south
of Story City failed to locate promising coal horizons.

McCallsburg. Two miles south of  McCallsburg two local
mines were at one time established to supply winter trade. The
seam worked was only eighteen inches in thickness, yet mining
conditions were sufficiently favorable to maintain a profit. A
three-foot coal is sald to lie seventy-five feet below the upper
seam and this report, if verified, may lead to future develop-
ment.

Cambridge. In section 10 of Union township, northeast of
Cambridge, a six-foot coal bed was claimed and a shaft was sunk.
The latter filled with water, and positive data in regard to the
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coal are now difficult to obtain. Considerable prospecting has
been done in and near the valley of Skunk river between Cam-
bridge and Ames, with variable success. One or two coals were
penetrated in each hole, yet usually these were under two feet
in thickness. Where more promising seams were discovered
they commonly thinned rapidly in all directions; yet the pres-
ence of numerous coal horizons seems so firmly established that
the outlook for the future is far from discouraging. The fol-
lowing records of holes drilled by J. A. McElhaney, of Lovilia,
give a fair idea of the stratigraphy of the distriet.
HOLE “A.” B
Grant Tp., Sec. 30, Nv_v. qr.

FEET
11, Drift ... e e e 93
10. Shale, black ........... e e 1
9. Sandstone, blue ....... ... e 3
8. Shale, gray .... ... e e . 5
7. Limestone, Eray . ......c.iioriiitinr ittt 15
6. Shale, bituminous ............c.cceiiiiiiiriininnn.. L
5T - ) 4
4. FIre Clay .ot e e 2
3. Shale, sandy . .... .ot e e 8
2. Coal, IIPUIE ...ttt ittt ettt e 1%
1. Shale, gray ........coiiiiiiininnannnn. e 16
Total ........ e et e ettt e e e 1341,
"HOLE “B.”
Grant Tp., Sec. 18, Ne. qr., Nw. 14.
FEET.
14, DIift .ot e e 95
13, Shale ..ot e e e e e, 1
10, C0al e e e e %
11, Sandstone ... . i e e e, 2%
L o T 1 EA
9. Shale, sandy .....ciiiii i e e e 1%
8. Shale, argillaceous . ........c.oiuiiiiiin it 2
T, 78and,” blUe ...t e e 11
6. C0al L e e e e e 1.
5. Sandstone . ... ... e e e 16
4. Shale, blue . ... .t i e e i e 6
3. Shale, black ... ...t e e 4
2. Sandstone ......... ..t e e i e 2
1. Shale, blue ... i i i e e e e 814
0 P 151%
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HOLE “C.”
Grant Tp., Sec. 17, Sw. qr., Ne. 14.

FEET. INCHES.

T4, DTt .o e e 99 8
13. Shale, DIACK .ottt i ettt e e e 3
12, C0al o e e e e 9
11, FUre ClAY .ottt e e e et e e e 3
10. Shale, black ...... oot e 11
B 7o - Y 1 11
8. Fire clay ..ot e s 1
T, SandstOne ........iieiiiiniii ittt 4 8
6. Shale,sandy .........c.ciiiiiiii i e 13 11
B, ROCK . e e e s 2 .
4. Shale, black ....... ... it 4 2
3. 0al i e e 1 11
2. Fire Clay ..ottt e e e 4
L. ROCK oottt it i e e e e 2
Total o e e e 148 7
HOLE “D.”
Union Tp., Sec. 6, Ne. qr.
FEET.
B JR I D o N 78
12. Shale, blaCK .. .vciii ittt et e e e 2
11, Coal . e e 114
10. Rock (bOwlIder?) . ... ..ottt et i e e 1
0. C0a] L e e e e e 2
8. SaANAStONE ... e e TV
T. Shale, SaANAY .. ...ttt i e e e 2V
6. Shale, DIUE ...ttt e et e e e, 3
B, C0a] L e e 2V
4. Shale, Bray . ...ttt e e e e, 5145
3. Shale, blue ................ e e e 11
2. Shale, gray ......... i e e 414
1. Sandstone ....... .o e e, 141
0 1 O 136

Maxcell. The town of Maxwell recently drilled five holes on
either side of Indian creek. Some coal was found in each drill-
ing, but the cover over the thicker coal was not considered suffi-
ciently good to warrant sinking a shaft. The drill logs of two
of the holes are shown below. '

5
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HOLE “A."’
" Tp. 82, R. 22, Sec. 28, Ne. qr., Sw. %.

FEET.
B © ) 0§ U 915
11. Shale, black .............. .. .. e et 50
10. “Slate,” black . ... .t i i i et e 5
L T Y- ) O 1
8. FUre Clay ...ttt e e e 5
7. “Slate” ....... ... ... .. e e e e e 11
6. Coal .. e e e s . 11
LT ] - 7 301
R 7 ) 2
T O] - 2 10
9. S0ADPSLONIE - . \vvete e [, 27
1. Limestone ... et e e s
B 7 ) 1521%
HOLE “B.”
Tp. 82, R. 22, Sec. 27, Sw. qr
. : FEET
5 ) o 75
10. Sandstone, and “Keel” .. ... ...t i e et 10
9. “Slate” ......... et ittt e e aaaaaea 1015,
L o Y- 1 L 415
7. Fireclay ....... et N 2
6. Sandstone .......... i i e e e 2
5 T 0 ) %
L T ) T - e 15
FS S - 1 S 10
P2 10T 411 0§ ¢ - 10
B RN 0 o =T 1 0« -
0 ) 13914

Eighty rods east of hole ‘‘B,’” the heavy seam is represented
by three feet of coal which, however, is separated from the over-
lying drift by only two feet of ‘‘slate’’ and is therefore unwork-
able at that point. Eighty rods south of hole ‘“B,’’ the drill ap-
parently penetrated an old channel from which the coal had been
removed. South of hole ‘A’ (Sec. 33, Nw. qr., S. 14), only six
inches of coal was shown. In all five prospects the driller re-
ported limestone at a depth of approximately 150 feet. If his
“identifications are correct, the surface of the Saint Louis lies
at about 700 feet A. T. and the thickness of Coal Measures be-
neath the drift is in places as little as fifty feet.
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A well near the clay pit of the Maxwell Brick and Tile Works,
one mile east of Maxwell, passed through six feet of soil and
drift and 142 feet of Des Moines strata, including three coal
‘‘blossoms’’ less than one foot in thickness. Although the coal
found at Maxwell lies at nearly the same level as that mined at
Enterprise, in Polk county, it undoubtedly represents a lower
horizon.

Collins. 'Three miles south of Collins (Collins Tp., Sec. 34,
Sw. qr., Ne. 14), a shaft was sunk in the bottom land along Wolf
creek. The coal taken out had a ready sale. The seam is
known to extend some distance east and south of the shaft, but
the roof is not dependable. The sequence of strata at the shaft
is about as follows:

ST ) o § ¢ /P 70
4. Coal Measure shales and clays...........covvvierinnnnnn. 60
G S T 7 L 2
2. TFire clay and shale........ e ettt e ittt e T
1. €08l ot P 314
A ) O 14214

MARSHALL COUNTY

Marshall lies on the eastern border of the Coal Measure area
of Towa. Des Moines strata underlie the whole of the western
half of the county with the exception of small areas at and
southwest of Liscomb and above Marietta. The Des Moines
also occupies all of Towa and Jefferson townships and the di-
vides of the western half of Timber Creek township. The
youngest indurated rocks of the remainder of the county have
been classified with the Kinderhook stage of the Mississippian
series. On its eastern margin the Des Moines is extremely at-
tenuated, while farther back towards the west outerops are few
and the drift on the uplands possesses an average thickness of
about 200 feet. It is, perhaps, due to this concealment of the
coal-bearing strata that so little coal has been found along the
western border of the county. The great thickness of the drift

. which must be pierced in order to reach a comparatively thin
series of Coal Measures renders prospecting precarious. For
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a full discussion of the general geology of the county the reader
is referred to Beyer*g—

Practically the only place where mining has been carried on is
near Mormon Ridge, three miles northwest of Albion (Tp. 85,
R. 19, Sec. 34, Sw. qr., Se. 14). A shaft fifty feet deep was sunk
through the following sequence of strata: '

FEET. INCHES.

20 6. Sand.
3 5. Clay, light-colored.
2 4. Shale, dark-colored, fissile.
3 3. Coal.
4 2. Fire clay.
1 1. Sandstone (exposed).

Figure 19. Bed at Mormon Ridge mine, near Albion.

Only a few feet of shale intervened between the coal and a
stratum of water-bearing sand, so that work was abandoned
after not more than 100 tons of coual had been excavated. Later
another company endeavored to reopen the mine, but water
again interfered with progress. Nothing has been done here for
a long period. .\ quarter of a mile north of this shaft, on the
north side of Mormon Ridge, some coal was taken out many
vears ago. A drilling one mile northwest of the Mormon Ridge
shaft (Sec. 28, Sw. qr., Sw. 1) penetrated at a depth of 118 feet
a bed of black shale with some coal. The seam was reported
to be several feet in thickness and to be underlain with a thin
stratum of fire clay.

At one time a shaft was sunk on Minerva creek, five miles
west of Bangor (Liberty Tp., Sec. 9, Se. qr., Se. 14). Just how
much coal has heen found lhere is not now definitelv known.
Traces of coal have been encountered in wells at various points
in the western part of the county.  (foal basins of loeal import-
ance will undoubtedly he located in the future, hut Marshall
will never rank among the chief coal-countics as a producer.

Stoeniog of Marshall County, Towa Geol. Surv., Vol. VI, pp. 199-262; Des Mboines, ©
1897.
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DALLAS COUNTY

With the exception of a small:area in the southwestern corner
of the county, the indurated rocks which outerop immediately
below the loose surface cover' of soil and drift belong to the Des
Moines stage, the lower and more productive member: ofi the
Coal Measures of Towa. In the southern half of Union town-
ship and the southwestern quarter of Adams, the Des Moines
strata are covered by'those of the Missouri, the upper memben
of the Coal Measures, which, however, isso thin that Bear creek’
and most of its tributaries have cut through it so as toexpose
the underlying Des Moines in the bottoms of theirivalleys. Few
coal beds have been found in the Missouri rocks and those that
do occur are thin; but workable seams are plentiful in the Des
Moines. Unfortunately for Dallas, a large part of the county
is a high, level plain upon which there are no exposures of the
solid strata ; while those rocks which are to be seen in the valleys
of the Des Moines river and the Raccoon and its main branches,
belong to an upper section of the Des Moines which apparently
contains few thick coals. Strata lower down should, however,
contain coal basins at many points. Very little deep prospect-
ing has been undertaken, yet that which has been done has in
most cases yielded good results. At Van Meter and southwest
of De Soto, deep coals are known to be present; while others
are now being exploited in the valley of the Des Moines. The
fact that a few tests holes reveal no coal should not discourage
the prospector; for undoubtedly the lower seams in this county
lie in basins of rather limited extent, as thev do in other parts
of the state, and not in beds which are continuous over whole
townships or even over many sections. The future of the coal
industry in Dallas lies in the hands of those who are willing to
risk considerable capital in systematic prospecting.

The depth to which it would be necessary to go in order to
reach the bottom of the Coal .-Measures varies considerably at
different points. The depth is definitely known at only a few
places, but- may be closely estimated at others. In the valley
of the Raccoon, two miles west of Commerce, the St. Louis has
been found at a depth of 250 feet or at about 600 above tide.
At Van Meter, the lower coal mined lies at an altitude of 590
A. T., making the base -of the Coal Measures at least 430 feet
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below the adjacent highlands. Near De Soto, a well 321 feet
deep failed to penetrate the Saint Louis. At Redfield the Saint
Louis limestone was reached at -about 300 feet, or at an altitude
of a little more than 600 feet A. T. North of Dexter, on the
South Racoon, 175 feet of Coal Measures and twenty-five of
drift overlie the Mississippian. In the northeastern corner of
the county coal is mined at a depth of 220 feet from a shaft
situnated well down in the deep valley of the Des Moines river.
The thickness of the Coal Measures under the highland farther
west must be at least 350 feet and is probably much more.

Dallas has never ranked as one of the leading producers of -
the state, but the recent developments in the Des Moines valley
have caused a decided increase in its production. A still
greater output may be expected in the immediate future, even
though no new mines are started. In earlier years the tonnage
showed considerable fluctuations. The state census of 1862 re-
ported only 170 bushels mined in the county, but this had in-
creased to 1,700 in 1865 and to 13,200 tons in 1880. The output
 increased more or less steadily until 1889, one of the banner
years, for which the Eleventh United States Census reports
67,055 tons at a value of $111,472. The tonnage did not remain
long at this figure, however, for in 1893 it had declined to 33,800
tons and later years witnessed a still greater fall. The statis-
tics for the last ten years are given below; those from 1898 to
1902 are from reports of the Iowa Geological Survey, from 1902
to 1907 from those of the U. S. Geological Survey.

YEAR. TONS. YEAR. TONS.
1898. .o 8,859 903...... 15,467
1899. . i 10,813 1904. ..o 13,086
1900. .. oo 16,521 1905, .o 5,000
1901, ..o 16,988 1906. ... 5,622
1902, ... 18,845 1907. .. 70,042

Though the figures given for 1905 and 1906 are probably too
low, a great contrast between 1906 and 1907 is nevertheless an
actuality. That the activity of the industry has continued is
evident from the following extracts from the report of the State
Mine Inspectors for the year ending June 30, 1908:

Number Of IMINeS. oot vttt i aca et 3

Tons of coal of all grades produced............covvvnenvnne. 108,700
Total number of emPIOYES ... .cvvie vt i emeritsees 277
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A number of small local mines which spring up in the winter
months are not included in the above enumeration, but it is not
probable that their total output now exceeds three thousand
tons. Two of the three mines listed are near the Des Moines
river; the third is a smaller mine west of Dawson. . A small
local mine was in operation on Panther creek during the early
fall of 1907 and a few others were worked for short periods dur-
ing the winter and late autumn. In the detailed discussion
which follows the author has drawn freely upon previous re-
ports of this Survey*.
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TFigure 20. Map showing shipping mines of Dallas county.

H “‘bo

DES MOINES VALLEY.

It has been known for a number of years that there are at
least four thin beds of coal, two and a half feet or less in thick-
ness, in the northeastern corner of the county, where the Des
Moines river has cut for itself a deep valley through the drift
and indurated rocks. Two of the seams outerop above the
water level and one is especially well shown in an exposure on
the west side of the valley, just above High Bridge (Figure 21).

*Keyes: Coal Deposits of Iowa, Towa Geol, Surv., Vol. II, pp. 253-267; 1894. Leon-
ard; Geology of Dallus County, Towa Geol. Surv., Vol. VIII, pPD. 51- 118 1898.
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FEET. INCUES.
4 5. Drift.
3 4, Sandstone, thinly bedded.
18 3. Shale,” light-colored with
sandy concretions, becom-
ing bituminous below.
1 8 2. Coal.

1. Fire clay (exposed).
Figure 21. Bluff near old Pritchard drift, High Bridge.

The third seam, and to a less extent the fourth, were opened by
shallow shafts and worked on the longwall method to supply a
purely local demand.  In spite of the fact that attention had
been called by this Survey to the discovery of a four foot coal
bed at greater depth than that to which prospecting was usually
carried, no attempt was made to develop it until quite recently.
The coal horizons in the strata near the present Scandia mine
were published in 1897* and again in 1898+ as follows:

DEPTH OF COAL. ' TITICK NESS.
1. 16 feet ..o 12 to 14 inches
2. 40 feet L. e 20 inches
 ZR < A =Y 28 inches
4. 109 feet ... e 2 feet
5.

171 feet .o e e e 4 feet

Coals 3 and 4 of this list were worked at the old Chestnut
Valley mine (T. 81, R. 26, Sec. 14, Nw. qr., Nw. 14) until the
Scandia Coal Company was organized to sink to the lower seam
in the same neighborhood. Afterward the High Bridge Coal
Company sank farther down the river and the outlook for new
mines in the near future is very bright.

*Towa (eol. Surv., Vol, VII, p. 324; Des Moines.
tldem. Vol. VIII, p. 100.
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The shaft of the Scandia Coal Company, 166 feet deep, is
situated near the middle point of the south line of section eleven,
Des Moines township, on the west side of the river. A spur
track has been'Jaid to the mine from the Chicago, Milwaukee
and Saint Paul railroad, a half mile to the north. -Although
development was not begun until the summer of 1906, a large
daily output is now (1907) being shipped and sold to the local
trade. The hoisting engine is of the double, direct-connectesl
type with 14x30 cvlinders and with a four-foot drum. There
are two tubular boilers, one 16 ft. x 60 in., of 80 horsepower, and
the other 16 ft. by 66 in., of 100 horsepower. It was the orig-
inal intention to. use electmc mining machines and a dynamo
was purchased for that purpose, but so far the plan has not
been put into operation. The coal remains fairly constant at
a thickness of three feet eight inches and lies fairly level at an
altitude of about 700 A. T. Sometimes rolls in the roof cut out
all the coal, but more often these interfere with only the upper
foot or two of the seam. The company owns the coal rights of
1,400 acres of land in a basin which is elongated from the north-

east to the southwest but the extent of which is not known. It .

is possible that another shaft may be sunk by the company on
the opposite side of the river near the tracks of the Boone
branch of the Chicago, Milwaukee and Saint Paul Railroad. A
drilling done in that locality (Se. qr. of Sec. 12) penetrated at
Jeast three coal horizons at a considerable depth. The upper
coal, as reported by the company, is sixteen inches thick, with a
three foot seam forty-six feet below it and a five inch ““blossom’’
lower down. Between the two lower horizons is a compact sand-
stone twenty feet thick.

Farther down the river than the Scandia mine, at High -
Bridge on the east bank, the High Bridge Coal Company sank
a shaft 220 feet during the summer of 1907. In September of
that year they had driven entries only 300 feet, but were rapidly
pushing the development of the mine and preparing to install
an equipment capable of handling the large output which they
expect to ship over the Boone branch'of the Chicago, Milwaukee
and Saint Paul Railroad. The company has leased a large
territory and believes most of it to be underlain with workable
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coal. As far as opened up the vein has proved to be about four
feet thick and without noticeable dip. Sandstones and sandy
shales are very common in the drill records and as many as
three thin coals are sometimes found above the thick seam.
‘Whether the latter belongs to the same coal horizon as the seam
worked at the Scandia is not determinable from the data now
available, yet the probabilities point strongly to such a connec-
tion.

NORTH RACCOON VALLEY.

Dawson. Dawson was for a short time the center of a fairly
active mining industry. Shafts were sunk on all sides of the
" town, to continue in operation, however, no great length of time.
Six coal horizons have been reported; yet only three are gener-
ally recognized as workable. Two of the latter were shown in
the old shaft of the Chicago Coal Company, one-half mile east
of Dawson.

DAWSON SECTION.
FEET. INCHES.

0 T 03 3
10, Yellow Clay......oonouiiieniiii it 13
9. Blueclay .................. e e 64 6
8. “Slate,” BraAY v evrir it 2 6
7. Coal (at 83 feet)................ e 1 10
6. Fire clay ......cccviiiireenn. e 4
B, Sandstone .............iciiiiiiiii i .. 8
4. “Slate,” BIAY . cve it i 10
3. “Slate,” black, oily.............. WAL i . ...13
2. Coal (at 120 feet) ........ ..o .. e 3
. 1. Fire clay ......iviiiniiiniin i 4

_ Number 2 was the bed worked at this point and .also at the old
Tudor shaft at the foot of the bluff north of Dawson. This coal

FEET.

R 37 3. Shale, bituminous.
3 ; r 314 "2, Coal.
L1 1
i ) 1. Fire clay.

i"igure 22, Coal seam at old Tudor shaft, Dawson.
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did not prove suitable for a locomotive fuel because of a ten-
dency to clinker, due probably to the iron pyrites included in
the seam. Forty-five feet below number 2 is a coal bed which
varies in' thickness from three and a half to four feet. On the
Dixon farm, two miles south of Dawson, the strata found in a
shaft from which a little coal was taken are reported to be as
follows:

FEET. INCHES.

S 0 ) o § € A U 72

3. Shale and “Blate”. .....oiririnrrrrnrnrnienenriennns 38

R 0 ) PN 1 7
1.

Fireclay .....cviiiiiineeianenanens et aaeaa. 10+ -

The shaft was unfortunately sitnated, reaching the coal near
the top of a ‘‘rise’’ on the edge of the basin. Toward the south-
east, the direction of a strong dip, the bed thickened gradually
up to the point at which work was abandoned.

A short distance west. of Dawson the two upper seams become
slightly thinner than at the Dawson shaft and the other strata
undergo a few'changes, as shown in the fo]lowmg drill record
(Dallas Tp Sec. 9, Ne. qr Se. 14). '

) FEET.  INCHES.
12. Son] e e e, 3 9

11. Cfa‘.y, yellow ............ feeeeanes PN 14 6
10. Clay, BIUue ... iir ittt itn et atanenenenananenas 26 .
9. Clay, light ............ccoiiiieinene. [P 14
8. Sandstone .............. i 12
; - 7. “Slate” .............. P e 12
6. Coal .................. P 1 2
5. Fire Clay . ...v ittt et e 3
4. SANA TOCK . .evnirenninyrraennnnennn, s 26
S ) P - 10
2. 008l .. P 2 2
1. Fire clay ..c.vvninr it iee e e 1 5
) 126

The only mining done at present in northwestern Dallas
county is by the Hutchinson Brothers Coal Company, one and a
fourth miles west of Dawson (Dallas Tp., Sec. 8, Ne. qr.). Coal
is elevated 110 feet. by steam power from a seam three feet to
three feet six inches thick. The company controls 204 acres on
the north side of the railroad. In the summer months only suf-
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ficient work is done to keep the mine in good condition, but in
the winter a fairly large local trade is supplied and some coal
is hauled to Dawson to be loaded for shipment. The seam is
extremely undulatory, differences in level of twenty feet or
more occurring at points not greatly distant from one another.-
Where coal is now being excavated, only a few irregularities are
found in the roof and coal; though on the ‘‘rises’’ at what are
supposed to be the edges of the basin, ‘‘rolls’” in the roof and
other ‘‘troubles’’ . become more numerous. It is probable that
this seam is the representative of the ‘‘second vein’’ at Dawson.

Minburn. Three miles southwest of Minburn, in section 24
of Washington township, a seam outerops about fifty feet above
the Raccoon, in the valley of a small tributary. The coal has a
dip to the east and lies in two benches separated by a foot of
fire clay, the upper hbench varving from eighteen to twenty-four
inches and the lower from twelve to thirteen inches in thickness.
A roof of firm shale covers a coal of good quality, but attempts
to mine it have been of a desultory character only.

Adel. Three miles north and a little west of Adel, a thin bed
of coal, eighteen inches thick, outerops in a small creek which
crosses the Chaney farm (Colfax Tp., Sec. 12, Se. qr.). For
many years this seam has been drifted into-and mined intermit-
tently. At the present time a little coal is obtained by stripping
for the winter nuse of one or two families. Rast of the Chaney
farm this bed again outerops as a coal seventeen inches thick.
Near this point well drillers report having penetrated a thicker
sean sixty-six feet below this horizon. They were unable to
determine its exact thickness, however.

FEET.
L I o S 3
3. Shale, bituminous ................... .. ... .... 2
i S 17 N N S 1%
1. Fire clay (exposed) ............oiviuunnnin. 1

Figure 23, Eection at Chaney drift. Tiuree miles north of Adel.
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A company has been formed to search for coal near Adel and
several test holes have been drilled. Up to date, results have
not been of an encouraging nature. '

MIDDLE RACCOON VALLEY.

Redfield. In following the valley of the Middle Raccoon from
the Guthrie county line to Redfield, the vestiges of numerous
abandoned drifts may be seen in the slopes hordering the river
and its tributary creeks. Several coals outerop-above the water
level in this territory, but nothing has been found which exceeds
two feet in thickness and many of the seams in which develop-
ment has been attempted can scarcely be said to have returned
a fair reward for the labor expended upon them. Tittle has
been done during recent vears and no coal was being taken out
when the region was visited during the early antumn of 1907.

The Keeler and Topping banks have at one time and another
taken coal from a tripartite seam about two miles south of
Linden (Linn Tp., Sec. 31, Ne. qr.). The three benches, which
together vield only eighteen inches of coal, are shown with the
roof and bottom in the section given below.

FEET. INCHES.

3.  Sandfidne  (eXposed it I hm s et oA D e R F A 1
2. Coal, 8, 4 and 6 inches, separated by thin clay partings 1 8=
1.

0 T B ) R A e, o St i L T s Hoe T T 6

Figure 24. Clay seams in Topping mine, south-of Linden.

Less than a mile down stream, two seams are known, one
about ten feet above the level of the river and the -other sixty-
five feet higher. The upper bed isx the thicker, being twenty
inches at its hest, so that most of the mining ‘done here has heen
in this scam. Still farther down the river,pa small creek emmp-
ties into it from the north in the casterngportion of section 32,
Linn township. An eighteen-ineli hed which is perhaps the
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equivalent of one of the coals just mentioned has been drifted
‘into from the valley of this tributary and the following section
has been measured at one of the old mines:

TFEET. INCHES.

S ) 5 3

‘3. Clay shale, COMPACt «.%'eveeereennrnennnsnnnnnn e 3 6
TR € T 1 6
B R O 8 1 10

‘Along the valley of the Middle Raccoon between this point
and Redfield and in that of Mosquito creek just above its junec-
tion with the Raccoon, thin veins similar to those mentioned
above have been drifted into in the past -and a few may be
opened up in the future to supply a very local demand during
the winter months. They are hardly worthy of detailed men-
tion. Some drilling of rather a crude character has been at-
tempted north and west of Redfield. North of the town a four-
foot bed was reported and west of it one twenty-seven inches
thick, overlain by eighteen inches of black jack. These reports
need verification and amplification; though the discovery of
good coal basins in this county would undoubtedly follow deep
prospecting pursued on a large scale.

South of Redfield, in a bluff opposite the picnic grounds, a
massive sandstone forms a steep escarpment known as “‘Hang-

FEET. INCHES.

6. Sandstone, massive, rather fine-
grained, buff to dark brown
in color ............o.iill 50

5. Shales, ash color to drab, some-
what sandy in places......... 10
4. Coal ........ it 2
3. Clay, drab color, fossiliferous.... 1
2. Coal ...ttt 1
1. Shale, somewhat sandy, drab, in

places ‘carbonaceous, exposed.. 5
Figure 25. “Hanging Rock"” section. Redfield.
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ing Rock.”” Twelve feet lower is a three-foot bed from which
coal has been taken in the past by slopes, drifts and shafts. The
section at this point is shown in figure 25. The seam is separ-
ated,into two and sometimes three benches by thin argillaceous
partings. One of these partings is one inch thick and always
present, while the other is one-fourth inch thick and appears
only occasionally. The seam has an unreliable clay roof in
places. Traces of a coal seam of unknown thickness are said to
have been found here at greater depths. The old Leeper mine
near Redfield had a shaft sixty-five feet deep which was operated
more than twenty years. The characteristics of the seam at,
that point are shown in the following figure.

FEET. INCHES.
2 7. Shale, rather massive and
compact (exposed).

8 6. Coal.
1 5. Clay parting.
1 7 4. Coal.

3. Clay parting.
2. Coal.

1. Fire clay (exposed).

Itigure 26. Bed of o0ld Leeper mine, Redfield.
SOUTH RACCOON VALLEY.

Union Township. As along the Middle Raccoon, small mines .
have intermittently taken coal from thin veins at various points
along the South Racecoon. Considerable coal has been removed
on both sides of the river in section 12, Union township. On
the land belonging to E. Woods, drifting into a twenty-inch seam
had been begun as long as twenty-five years ago, and the old
Dawson drift employed at times as many as sixteen men. Noth-
ing has been done here during the last three years. On the op-
posite side of the river (Seec. 12, Ne. qr., Nw. 14) Oliver Cave’s
mine has supplied a considerable country trade for ten years or
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more. The seam is the same as on the south side of the river,
and the thickness is from fourteen to twenty inches. A shaft
which was sunk here at one time furnished the following section:

FEET. INCHES.

[

10, Drift ..ot e 25
9. Shale, gray ... vttt e 4
8. Limestone, blue, compact......................... 1

T ClaY i e e e e 6
6. Limestone, blue, fossiliferous..................... 10
5. Shale, black, bituminous; “black jack™............ 8

4. Limestone, blue ..........ouiiiiiniinen 10
3. Slate, black ......... . 2 6
2, C0al L 20
1. Fireclay ... i, .

This shaft is no longer used but coal was removed by means
of drifts during the winter of 1906-1907 and some of these may
be reopened for winter trade. The coal thins to the south and
west until it disappears altogether within a distance of a mile.
To the southeast it thickens and dips so rapidly as to be carried
below the river a short distance from Cave’s mine. Attempts
to work it bevond this have been frustrated by the amount of
water which entered the seam.

Panther Creek. The only mine being worked in the south-
western part of the county in September, 1907, was the Thomas
Bott bank on Panther creek, about two miles and a half above
its mouth. The mine is a drift which has been driven into the
hill about 300 feet through two feet to two feet ten inches of coal.
Since the opening is in the bottom of a deep, steep-sided ravine,
much diffienlty is experienced in hanling the coal to the level
of the surrounding country. One digger and two wheelers are
- employed in the fall and about seven men in the winter. During
the remainder of the year the mine is closed. The seam dips to
the south and thins to the north. Above is a good roof of a
very fossiliferous shalv limestone which when fresh is hard and
firm.  An eighteen-inch coal is reported ahove the one worked,
though the surface indications are a mere ‘‘blossom.”’

Bulcer Creek. A little drifting for coal has heen done on the
lower part of Bulger creek. The seams are very thin and noth-
ing has been taken frem them for a long time.  An interesting
record is that given below of a deep well drilled one mile south-



DALLAS COUNTY 97

west of De Soto in section 25, Adams township. At a depth of
321 feet the base of the Coal Measures had not been reached.
Four seams of coal were penetrated, one foot at a depth of 98
feet, two feet at 239 feet, eighteen inches at 255 and three feet at
350.

DE SOTO SECTION.

FEET.
82. Soil and subsoil. ... ... . . e 8
81, YellOW ClaY vttt ittt e et e et s 37
80, BlIUE ClaAY ...t ittt e 12
79. Clays and shales, red and yellow........................ i
T8, SOft TOCK . .iviit it e e e o1
77. Clay, red and blue........ ..t 28
76. Limestone . ......... .ttt e 3
TR - 2
T T ) 1
T3, Fire Clay . ...t i e e e e 4
72. Shale, with marly partings................ .. ... onn. 3
TL, LimMeStONe, gray . ..ottt iie ettt ie et eennnn 3
T0. Shale ... . e e e 1
69. Limestone, coarse grained................ ... .o iia., 1
68. Shale, with marly partings............ ... 4
67. SandStOne ... ... e e e e 2
66. Shale and Clay ........ vttt et cie e 5
65. “Coal roofing” (slate?)......... .. i iiiinnnnannn 1
64. SaANdSLONE . ..o vttt e e 2
63. Calcareous rock, hard, gray.........cooeiurinenieennnnnnn 4
62. ROCK, RAXd ..ot i e e 6

N 61. Shales and clays, red and blue............................ 10

© 60, SAndStONe, BraY ... ittt i 6
59, LimMeStONe ...ttt e e e e 5
58, Sandstone .........o.i it e e e, 4
57. Shale, with thin layers of rock........ ... ... i, 5

- 56. Sandstone, gray, flinty ........ ... .. .. i i 5
55. Clay and shale.......... ... it 6
54, Limestone ............ ... i 10
5 TR O - 5
52. Limestone ........ou i e e e e 3
51. Shale ........ ... .. . i e 3
50, Sandstone ......... . e, PN 4
49, Shale ... e 2
48. LAiMEeStONe, TAY ... vvvvrt it et ettt e 3
47. Shales, very hard.......... ..t i 2
46. “RocK,” Rard ......oiiii i e 4
45, Shale ... e e e 4
44, Sandstone .......... i e e e 2
43. “Rock,” hard, white.......... ... i, 19
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42. Slate, black ... e 2
41, C0al o e e 2
40. Fire clay ...ttt e e e e 1
30, ROCK e e e e 7
38, Y e e e 1
37. “Rock,” hard, light-colored................................ 4
3 Sl e 1%
35, C0al i e e 1%
34, Ire Clay ... e 2
33, Shale, Bray ... .ot e e e e 7
32, ROCK o e e e e 1
Bl Bhale . e e e s 1
30, ROCK” e e e 1
29. Shale, gray ......ciir it e 3
28, ROCK ittt e s 1
27, Bhale .. e e e e 5
26, “ROCK,” BraAY vttt e e 8
15 R ) 4 ¥ ) - Y 1
24, ROCK” e e 2
23, ShAle L e e e e 3
2. ROCK L 10
2% TR < Y ) - 4
20, SaAndSLONe .. v ittt e ey 3
19. Shale ..............n. e e e i 1
18, Sandstone .........iiii i e i e 8
17, Clay, Ted ..ottt it e e ittt e e e 1
16, SandStOne ..ot e e 18
15, Shale, DlUE .ottt o et et 3
14, “ROCK,” BIay ...ttt ittt 5
18, ShALE ittt e 2
12, ROCK ot e e e e 6
11, SBale vttt e e 2
10, Sandstone .......... i i e 3
0. Shale . e e 3
8. C0al L e s 3
T, FIre Clay oot e e e e, 1 .
6. Shale, dark ... i e i e 1
5. Sandstone ............. .. ... e e e 9
4. Shale ... e e e T
3. 78AnASIONe ... 4
2R ) X U= O 1
1. Sandstone ... ... e e, 2

Van Meter.

RACCOON VALLEY.

Below the junction of the mnorth and south-

branches of the Raccoon river, abandoned drifts with their ac-
companying dumps may be seen at several points, but none of
these have been used for a long time and the seams are in all
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cases very thin. The bluffs near Van Meter were the field of
operations for most of the attempts to obtain fuel. Van Meter
is best known for its deeper coals, however, for it was at this
town that the only shipping mine in the southern half of Dallas
county produced coal for many years. A shaft was sunk in the
western portion of the town from a surface altitude of 878 feet
A. T. to a depth of 305 feet. At the bottom of the shaft is the
three-foot bed shown in figure 27. This coal was worked out at
this point before being abandoned. Twenty feet higher is the
middle seam, to which work was chiefly confined, the bed rang-
ing from eighteen inches to four feet in thickness, with an aver-
age of three feet. Overlying the middle seam is from three to
eight feet of fire clay which was taken out and used in the manu-
facture of brick. Above the clay is a thin coal, eighteen inches
thick at its maximum, and thinning out entirely in places. No
coal has been mined here in recent years.

FEET

3. Shale, dark, argillaceous,
somewhat fissile.

2. Coal.

1. Fire clay.

Figure 27. Bed of Van Meter and Chicago mine, Van Meter,

POLK COUNTY

The fact that the Des Moines river, which crosses Polk
county, had cut down through the overlying mantle of drift and
exposed Coal Measures beneath, led to the discovery at an early
date of coal by explorers ascending that stream, while the estab-
lishment of an army post and the growth of a large city at the
mouth of the Raccoon encouraged attempts to mine the seams
exposed. ’

Summaries of the early history of the coal industry, which
was largely confined to the neighborhood of Des Moines, will
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be found in previous reports of the present Survey.* Today the
larger mines have withdrawn to new fields farther from the city,
yet all are contained within an ellipse bounded by a line passing
through Ankeny, Commerce, Fort Des Moines, Avon, Altoona,
and Enterprise. With the exception of the Commerce and Avon
shafts, and those near Des Moines which supply the city trade,
all the mines have railroad connections and ship much coal to
the west and north. The equipments both above and below
ground are in general very good and all but the Avon Coal
Company employ steam power for hoisting. Underground haul-
age is in most cases by mules, though some of the larger mines
have tail-rope or motor systems in the main entries. Blasting
from the solid is the common practice; the room and pillar
method of working is in use at all except the Commerce mine.
Mining machines do not seem to be very popular, though there
is seldom anything in the nature of the coal to prevent their use.
The quality of the coal differs but little from the average for
the Towa field. Block coals are uncommon, but comparatively
little slack is produced and what there is finds a ready market in
the city as a boiler fuel.

The growth of the industry bas been steady and consistent,
increasing from 600 tons in 1856 to 1,358,397 tons in the fiscal
year 1907-1908. The number of mines has not increased so rap-
idly, however, for the tendency has been toward a concentration
of capital and effort at a few points and the suppression of
small banks through the competition of large mines. An illus-
tration of this tendency is furnished by the fact that in 1908
thirty-three mines were producing four times as much as did

“twenty-three in 1895.

In the following table the statistics for the years 1856-74 are
taken from state and federal census- reports, for 1881-95 from
the reports of the State Mine Inspectors and from 1896-1907
from the reports of the Iowa Geological Survey and the United
States Geological Survey.

*Keves: Towa Geol. Surv.,, Vol. I, p. 267 ; Des Moines, 1894, Bain: idem, Vol. VII,
p. 352, 1897.



POLK COUNTY 101

YEAR. TONNAGE. YEAR. TONNAGE.
1866, et 600 1891, .. 397,833
1860. ... eeii i 1,858 1892, .t 371,389
1862, .. ittt i 1,418 1893 . i e 466,408
1865, .t i 1,116 1894, ..t . 355,000
1866, . oo ii it 13,310 1895, i e 334,881
1869. ..o 27,796 1896.. .ot e 546,051
1874, e i 69,327 1897, e e i e 489,136
B - 473,893 1898, e 635,606
1882. . e e 327,819 1899, . i e 691,989
1883, i i e 568,821 1900. . it 851,667
1884. .t e 619,921 1901, ..o 954,112
1885, i e e 462,895 1902, .. 1,007,860
1886. . it i 337,964 1903.. ..o e e 1,032,165
1887t ittt i e 305,094 1904, ..o e e 1,130,668
1888. ittt i 386,321 1905, ..ot 1,205,317
1889 . ittt e 356,039 1906.. .o 1,369,506
1890. civ i i e 408,149 1907, .o 1,460,203

The following figures from the report of the State Mine In-
spectors are for the year ending June 30, 1908:

Tons of coal of all kinds produced........oovvvvvenrnn... 1,358,097
Total number of emplOyesS. .. .vvveenrnr e iiennrenn,nn 3,249

Taking the average price per ton as $1.73 at the mines, the
value of the product for the fiscal year 1908 becomes $2,332,508.
This represents a slight decline from the previous year due to
the abandoning of a number of mines, but shafts have been sunk
in new fields and the output will certainly increase in the future
as it has in the past. For over ten years Polk has ranked sec-
ond among the counties of the state, producing during recent
years nearly 20 per cent of the total. In round numbers, about
22,000,000 tons have been mined in this county and nearly 7,000
acres have been ‘‘mined out.”” In spite of this, however, the
possibilities of the region are as yet scarcely realized.

The following description of the present status of the industry
is from data gathered during the summer of 1908. The mining
districts are somewhat arbitrarily grouped along the drainage
lines and on the high divides and the situation of most of the
mines is shown on the accompanying maps.
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DES MOINES RIVER VALLEY ABOVE THE RACCOON FORK.

Polk City. Between High Bridge and the immediate vicinity
of Des Moines little mining of importance has been done near
the Des Moines river. At one time coal was taken from a depth
of 238 feet at Polk City by a shipping mine with a good equip-
ment. There were three and one-half feet of coal in two benches
separated by an eight-inch band of calcareous shale, but as the
basin proved to be of limited extent nothing has been done there
in recent years. In an effort to locate more coal in a place so
favorably situated as regards market and shipping facilities,
several companies prospected in the district. Always an excep-
tionally large number of thin seams were found, but none of
workable thickness have been reported. About a mile north
and northeast of the town, several drillings penetrated as many
as seven coal beds. Unfortunately the thickest of these was a’
twenty-two inch seam. Another company drilled a hole 325
feet deep near Polk City and encountered ten seams, the thickest
only nineteen inches. A third company tried a deep prospect
southeast of Polk City Junection (Lincoln Tp., Sec. 30, Sw. qr.,
Sw. 14). They record the following strata beneath the upland
level :

FEET. . INCHES.

' 37. Clay and sand ........... e . 10
36. Drift .. e e e 113,
35. Mixed shale ....... i i 46
34, Sandy shale- .........cccvevirinnnnn.. e 7
33. Dark shale ......citiiiiiiieiniirnnnnnans e 2 6
32, Coal (NO. 1) .o et i i e i iieann L 7
31. Dark shale- ....... ittt iiiennnnnnns 2 '
30. Sandstone . ...t e e 6 5
29. Gray Shale ...t 3 )
28, Coal (NO. 2)ue ittt ittt e it et iaanen 6
27. Gray shale ............. e 3 3
26, Dirty coal (NO. 3) . .ciiiiiit it 5
25. Light shale ...... ..ot N 8
24, Gray shale .......cuiiiiie ittt it 10 3
23, Coal (NO. 4)ttivie il 7
22. Gray shale ............. e et e 1 7
21, Coal (ND. B ittt ie it iie e a it ee e e 3
20. Light shale .................... e 4 6
19. Gray shale .....iiiiir ittt 11 2
18, Coal (INO. 6) vttt eir ittt ettt ieraeannns 9

17. Light shale ............coiiiiiiiiii., e 4
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16, SAndStONe ... ...eeininiierae 4 9
15. Gray shale ........ et ettt e 13
14. Coal (No. T)...cvvvin.. e e e tee e, 7
13. Light shale ........ ..o i, 2 9
12, Coal (NO. 8) . ieiiiiiir ittt e e i 7
11. Light shale ........... ... i, 3
.10. Shale, dark, “slate”........c.c.ciiiiiiininnninnn 4
D9, C0al (NO. 9) it 6
8. Light shale ............cciiiiiiiiiiininiinn... 3 6
T. Gray shale .......iiiiiiiiii ittt 6 6
6. Sandstone .......... ... e 2 9
5. Coal (NO. 10) oottt i e et 1 4
4. Light shale .......... .. . i 2 6
3. Sandstone ..... L P 6 8
2. Gray shale ............. .. . ..o i, PR 7
1. Light shale ........ciiiiiiiein it iiinnnnnn 5
B ) AP 300 2

Another prospect northwest of Polk City, in the valley of Big
creek (Sw. qr., Sec. 26, Madison Tp.) brings to light several
other thin coals:

FEET. INCHES.

32, Clay and sand........... ...t 22

F2 3 ) o O 31

30. Mixed shale ........ooiiiiiriiiii i 7 5

29, SandroCK ...t e se.. 6

28. Gray shale ....... ... .i.iiiiiiiiiiiiriiiiaa i 8

27. Coal (NO. 1) ittt iir i iieenreeaneaanananns 7

26. Gray shale ......cieiniiiiiiieeininineeaeannnn 4 10

25. Coal (NO. 2) it iie it eteinnannennann 3

24, Light shale ........uiiiiiiiiiiiii it 11 8

23. Dark shale ...... .. it 7 10
i 22, Coal (NO. 3)euririiiii et e eeliteeeinnannannns 6

21. Light shale ............ TS PPN 3 i

20. Gray shale ........oiiiiiiieiiinnaann... P 4

19. Light shale ..ottt e e inienananes b

18. Gray shale ....... ... i ciiiiiiiiiiiiii 3 2

17. Coal (NO. 4)iininne it i et ittt cnaeaeaanaes 5

16. Light shale .......ciiiiiiiiii it 2

15. Gray shale ......ciiiiiiniini ittt 13 - i

14. Light shale ........iiiuiiiiiiniinannnnn... I | 6

13. Dark shale ........... ittt 8

12. Dirty coal (NO. 5) vt it iiiiiii e i

11. Light shale ......ccoooiieeeiieiiiiian.n. e 2

10. Dark shale ....ooiniiiiiraii i 2 2

9. Coal (NO. 6)crriii it et et 4

8. Light shale .......ciiiiiiiir it innineennnnns 7

7. Sandstone ........c.c.iiiiiiiiiiiiiiiaiiiiien 14 4

6. Dirty coal (NO. 7)) ciiiiii et ca i 1 5
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5. Light shale ..........co i, 4

4. Sandstone .........iiiii i e e e i 5

*3. Gray shale ........c.iiiiiiiii i e 10 5

2. C0al (NO. 8) ittt ittt et et 2

1. Light shale .......c oo, 9 2
Total ... e 190 3

These two records show that frequent, though slight, oscil-
lations of the level of the land relative to that of the sea pre-
vailed in this district during Des Moines time. Conditions were
often favorable for the formation of coal-producing swamps,
yet did not remain so sufficiently long to yield dep081ts which
would become of economic value.

Near Andrews, on the west side of the Des Moines river, the
appended drill log of a hole in the southeast corner of the Jas.
Stoner land again shows several coals. They are somewhat
thicker than those found near Polk City. Four other drillings
in this vicinity showed the variations of strata usual in the Des
Moines stage; but no thicker coals were found. Prospecting
farther back from the river might give better results.

- FEET. INCHES.
31, Soil and Clay. ... cue ittt it e it 6
30. Sand and gravel...........ciuiiiiiniiniaaian.. 3
29. Yellow Clay «vvvvirnereineneenenenencnennneannn 21
28. Mixed shale .......c.iiiiiiriiiiniar i, 23
27. Black shale (“slate”)......uveinrininnnnnnnnnnn 1
26. Coal (at 54 feet) ... ... i, 1
25. Light shale ........ciiriit ittt iinnannn 14
24. Dark shale ......ciiiiiiiiii it ittty 7
23. Coal (at 76 feet) vt i it ie i 1 8
22. Light shale ......ovviiiiiiiiiiiie it 10 4
21. Sandy shale ......ccocniiiririiiiiiriinraeneaans 17
20. Dark “slate” ........iiiiiii i e e 16
19. Coal (at 121 feet) ..cvrvvirinrninnenanan.
18. Dark shale (“slate”)........ccvvueunennn.... P 3 4
17. Coal (at 125 feet)..ovrinrrriiinn i iienenannnn 1
16, FIre Clay . ovviiiiiine it e et e neaenn 2
15. Dark shale (“slate”).........cccoiiiiiiiian.. 15 10
14. Coal (at 143 feet) . ... iiiiin it i iiiean 2 7
13, Fire Clay . ooiti it it e 4 i
12. Dark slate ..ottt it e 2
11. Coal (at 151 feet) .. ... .. 1
10. Dark shale ... .ot it e i 4

9. Light shale ..... e ettt 4

8 Dark shale .......... it iiiiiiiinnnnnns 7

7. Light shale .........cciiiiiiiiieiiinnnann P 4
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6. Gray shale ............. P 32
5. Light shale .......cccviiirviiiiieinniriinnnnnnnn 16
4. Dark shale .....covureiirieriiiiiiieeaann.. 4
3. Light shale ...........c..iiiiiiiiinnnns e 10
2. Gray sandstone .......... i e e 6
1. Light sandy shale ...........c. i iiiiiiiniunnnn. 8

B ) ) O 249

North Des Moines District. Between Polk City and the cor-
poration limits of the city of Des Moines mining has been con-
fined to thin veins opened at a few places by drifts and slopes in
the lowlands. Old Saylor may appear to form an exception to
this statement, but it lies well back from the river on the edge
of the upland and will be discussed later.

A mile and a half below the mouth of Beaver creek is the
shaft of the West Riverside Coal Company. It lies at the foot
of the bluffs near the corporation line and ships over the Perry
and Des Moines Electric railway, beside whose tracks it is situ-
ated. About fifty feet down in the shaft is a fifteen-inch seam,
still lower is one twelve inches thick, while at a.depth of 160
feet lies the bed worked. This latter seam is known as the
““third vein,’”’ and varies in thickness from three feet six inches
to five feet. The coal shoots well off the solid, contains com-
paratively little pyrites, and only infrequent ‘‘bowlders.”” While
irregularities and impurities are uncommon in the coal itself,
small ‘‘slips,’”’ running down to the coal, appear in the thick
black shale (‘‘slate’’) which forms the roof. The development
of this mine has extended ,over a period of only three years
and at present only a small engine is utilized for hoisting. The
elevation of the seam worked is about 660 feet A. T., but varies
considerably becguse of undulations. »

One-half mile south, beside the tracks of the same electric
railroad, is a mine of the Blount-Fivans Coal Company. The
shaft is 135 feet deep. The seam worked lies slightly higher
here than at the West Riverside and presents somewhat differ-
ent characters, yet there is little doubt that the coal of one mine
is identical with that of the other. It varies in thickness from
three feet to four feet six inches, and cannot be successfully
shot from the solid by hand labor, as it breaks down into dust
and fine fragments when such a method is employed. With the
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use of mining machines, however, the yield of lump is as high as
ninety per eent. During the winter of 1906-07 three Ingersoll
punching machines, driven by compressed air, were in operation.
The freedom of the coal from impurities allowed them to do
good work, so that it is the intention of the operators to install
two more. After the holes are drilled two and a half feet deep,
a very small charge of explosive is sufficient to bring down the
coal. Ventilation is effected by means of a twelve-foot fan
and hoisting by a double engine driven by steam from one
boiler of eighty horsepower. A second boiler will shortly be
put in position. "Above the coal is a considerable thickness of
the good roofing ‘‘slate’” common to the district. Little diffi-
culty is experienced in supporting it, even where it becomes
quite sandy next the coal, as it does in places. A’ so-called
“‘second vein’’ was found about 110 feet down in the shaft,
where it is not sufficiently thick to be of importance. The ‘‘first
vein’’ is present, but is also thin.

The Madison Coal Company has a mine at Twenty-third street
and Hickman avenue, one mile south of the Blount-Evans, in
the valley of a short tributary of the Des Moines river. About
forty acres have already been worked out. At 165 feet the coal,
which i1s at an elevation of 655 feet A. T., is reached, and al-
though this bed is nearly twenty-five feet lower here than at the
Blount-Evarns, it is considered with reason that the horizon
remains the same. The thickness worked remains quite con-
stant at a little over four feet, except on the south where the
coal thins to a few inches along an east and west line. The
decrease takes place at some points with surprising suddenness,
the normal thickness being reduced to practically nothing within
a distance of eight or ten feet. Whether the ‘“fault’’ is due to
an erosion channel or to the natural thinning of the bed at the
limit of the basin cannot be stated with certainty from the evi-
dence now obtainable. Rolls in the roof sometimes extend down

to the underlying clay. Small slips, or faults, are common in
- some portions of the mine, but their distribution is quite irregu-
lar. The coal is markedly, but not sharply, undulatory, there
being a difference of four or five feet between the crests of the
rises and the bottoms of the ‘‘swamps.”” Kspecially in the
““swamps,”’ bands of cannel coal appear and reach a thickness
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of eight inches or less. Above this bed there are known to be
several thin coals, besides one which is thicker than the seam
now being worked. Attempts to mine it would probably prove
unsatisfactory because of the inconstancy of its thick coal.

One-half mile southeast, near the western boundary of the
Chautauqua grounds, is the new shaft of the Eagle Coal Com-
pany. The coal bed is continuous from the Madison to the
Eagle and thickens locally, being from four to seven feet thick
at the Eagle. West of the shaft, which is 170 feet deep, is a
low ‘‘swamp’’ into which entries are now being driven and
where the best coal lies. Its axis lies northwest and southeast.
Elsewhere, also, the seam is strongly undulatory. The roof is
a good bituminous shale (‘‘slate’’) of varying thickness, with
only occasional areas where draw slate appears. In places a
layer of black jack makes its appearance at the top of the coal.
All the coal produced at this mine is hauled in wagons to be sold
to the city trade. A steam hoisting equipment is in use and a
large output is expected during the coming winter.

Following is the drill log of a prospect hole at the shaft. Its
accuracy was afterward ascertained during the excavation of
the shaft.

FEET. INCHES.

33, Soil and clay ......cini i e 3
32. Shale, miXed ......c.viriiiiiiii i 19
31, SandstOne ........c.iviiiiiienii e 1
30. Shale, dark ................. ere et . 6
29. Shale, sandy, light-colored............ e eaeans 14
28. Shale, mixXed ........covrirninriiriiininrnrineans 3
27. Shale, sandy, lightcolored....................... 18
26. Shale, BI8Y «.vvvvvnrnr it ntennarnenns 2
25. Shale, light-colored ........... ..., 1
24, Shale, gray ........cccieiiiaannn. e 2
23. Coal (at 69 feet)......covviiiii iy 6
22, Shale, Bray .......cciveeinrririnnrirsnenansenans 6
21. Coal (at 70 feet) ...cvrir it innnnans 1
20. Shale, light-colored ........... e 1
19. Shale, Gark ....cviiiriininninennensnrnenianeans 17
18. Shale, light-colored ..........ccviiiiieviiinenn. 19
17, Sandstone .....vvieinrinriiiiii it 1
16. Shale, sandy, lightcolored................ ... i
15. Shale, Bray «.cevvvieeererssnnnarnrnnrnsesnnansas 2
14. Shale, light-colored ............cvviriiii v, 8

13. Sandstone, compact ........... . i 5
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12. Shale, gray ....vuiiiiniiii ittt 2
11. Shale, dark ....vevernrnn oo ceennnerecannens 9
10, Sandstone ... e e et 1
9. Shale, SaNAY, BLaAY . tuuittnernrinrnnranennennns 1
8. Shale, dark ....c.iriiiiiiiiir ittt 5 6
7. Coal (at 149 feet)......ciiiiiiiiieninieaennenn. 1
6. Shale, light-colored ........cccviveviririivnnnnnnn 4
5. Shale, dark .........ciiiiiiiii it e 13
4. Coal, bony (at 167 feet) ... .uuiiererirneannenn., 1
3. Coal, 800 ...t e e e 4 5
2. Shale, gray .. vuiiiient ittt ittt 7
1. Fire Clay ..uiiriii i ittt ittt ei e anannns
Total o e 179 11

In the bluffs on the east side of the river, opposite the West
Riverside, two mines are now in operation, both controlled by
the Flint Brick and Coal Company. Shaft No. 2 is situated on
the side of the bluff behind the clay plant of the same company.
Steam for the hoisting engine is obtained from the clay plant
and much of the coal mined is used by it, the remainder being
either shipped or retailed in the city. All work underground
is now to the west, on the opposite side of the river. The shaft

Figure 28. Ironstone nodules in roof of coal bed.

is 180 feet deep and the elevation of the seam at the shaft 675
feet. A. T. The thickness of the coal varies between three and
five and one-half feet, although as much as seven feet has been
found in local thickenings in ‘‘swamps.”” The seam thins to
the west as the workings of the mines on the west side of the
river are approached, while it was abandoned within a short
distance east of the shaft, where its height decreases to eighteen
inches. Part of the seam furnishes.a good shooting coal; the
remainder tends to cleave horizontally, so that great difficulty
is experienced in attempting to shoot it down. Pyrite is fairly
common, especially near the roof and the bottom of the vein.
““Bowlders’’ also occur; some in the top coal are as much as
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fourteen feet long by three feet in diameter. Those in the coal
are so compact that dynamite is employed
to break them up, while those in the roof
usually split easily. Ironstone concretions,
locally termed ‘‘snakes’’ because of their
great length in proportion to their other di-
mensions, are embedded in the clay which
usually forms the floor of the coal. The
seam is strongly rolling, parts of it differ-
ing as much as twenty-five feet in level in
this one mine.

One-half mile north of No. 2, at Polk
Junction, is shaft No. 3, more familiarly
known as tle Oak Park. It ships over the
Des Moines & Colfax Electric railway.
Eighteen feet down in the shaft is the so-
called ‘‘first vein,”’ over three feet thick but
filled with clay seams. It has been reached
at about the level of low water in the Des
Moines river by several slopes in the neigh-
borhood, but has not been touched in recent
years. At a lower level is an eighteen-inch
seam. At 130 feet below the surface lies the
bed worked, four feet thick at the shaft but
as high as six feet in Jlocal thickenings
where work is now being prosecuted. The -
coal presents the same characteristics as
that of the Flint No. 2. Tt is perfectly clean
in some parts but irregularities and im-
purities become more conspicuous towards
the thin edges of the basin on the southeast.
In all of the rooms new open, the coal shows
a good vertical cleavage and is shot down
without difficulty. The roof is good, being
both sandstone and black shale. The bot-
tom is a fire clay, except where a shale with
minute intercalated layers of coal makes its
appearance. Mining is now being done
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Section showing undulatory character of the coal seam in the Flint mine No.

Figure 29.
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northwest of the shaft. The workings are connected with those
of Mine No. 2 and considerable territory has already been worked
out in a strip running north and south on both sides of the river.

The North Des Moines district, as now known, embraces an
area of four square miles. Two seams appear in most parts of
it with reasonable persistency, while a third, lying between the
others, is found less frequently and is of very variable thick-
ness. The lower, or ‘‘third vein,”’ in which all of the mining
on a large scale has been conducted, has nearly reached the
limit of its productiveness. There are undoubtedly parts of the
upper coals which will repay development in the near future.
Prospecting both east and west of the present mines has re-
vealed little of encouragement; although, so far as known, in-
vestigations have not been carried west farther than a mile and
a half from the river. Little coal has been found under the
higher land of Highland Park; but under the lower land of the
pre-glacial valley bounding it on the north and east, mining has
often proved wprofitable from Saylor southeast to the Fair
Grounds.

It must not be understood that the ‘‘third vein’’ is a continu-
ous bed underlying every part of the North Des Moines distriet.
On the contrary several ‘‘faults’ are well known to the miners.
On the west side of the Blount-Evans shaft is a large ‘“fault,”’
400 or 500 feet wide. 'This feature continues to the southeast
and the same or a very similar ‘‘fault’’ was found east of the
new Eagle mine, where it is more than 300 feet in width. Near
the latter mine signs of disturbance can be traced in the pit
of the Shackleford Brick Company, but the exposures were very
unsatisfactory at the time this was visited. The ‘“‘fault’”’ was
penetrated from the southwest by an entry of the new Kagle
and from the northeast by one from the former Bloomfield. In
both cases rolls in the roof of the coal became more frequent
as the feature was approached. A similar ‘‘fault’”’ disturbed
mining operations east of the West Riverside shaft. It proved
to be 303 feet wide and the entry which was driven through it
encountered sandstone, slate, and a little fire clay in succession.
The coal seam, when again found on the eastern side, soon
attained a thickness of five feet, although when first reached it
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was only six inches in height. This ‘‘faunlt’’ runs southwest and
northeast, perhaps joining the one first mentioned at right
angles. Somewhat similar phenomena separate the Oak Park
and Saylor fields, as also those of the Oak Park and the recently
abandoned O. K. mine which lay a half mile east of it.

It is altogther probable that these disturbing features are
not true faults in the geological sense. That they are not pre-
glacial erosion channels seems likely from the absence in them
of a drift filling. It is not at all clear, however, whether they
are valleys eroded and refilled during the Pennsylvanian period
or whether they simply mark the limits of small productive
areas in a coal horizon. The latter explanation is applicable to
the ‘‘faults’’ in which the coal thins gradually until it disappears
altogether, often rising as it thins. Where the coal is abruptly
cut off, it is more likely that stream erosion has removed it.
Both types of ¢‘faults’’ may, therefore, be considered to be
represented in this distriet.

WALNUT CREEK VALLEY.

Clive. A new field has been discovered a mile east of Clive
and was opened during the summer of 1908 by the sinking of
the Gibson shaft No. 5 (Walnut Tp., Sec. 35, Se. qr., Se. 14). A
spur track is to be laid from the Chicago, Milwaukee and St.
Paul railroad. Neat top works, protected from fire by gal-
vanized iron sheathing have been built and an Ottumwa first-
motion engine, cylinders 16x32, installed for hoisting purposes.
Danville self-dumping cages are employed. Entries have not
been driven far, but the coal promises to be of good quality
and to preserve a thickness of at least four feet. The shaft is
160 feet deep, and the altitude of the coal at the shaft is about
675 feet above tide. Systematic prospecting by the company
has revealed considerable variation in the depth of the coal
from point to point: west of the shaft the bed drops ten feet
in a distance of 125 feet. FEast of the shaft at least three coals
are present above the one worked, while south of it there are
probably four.
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HOLE 150 FEET EAST OF GIBSON NO. 6.

: FEET.
0 0 O 42
Sand ...t ce et 9
Soapstone ........ e aeeeeaeeiiaees i 2
Rock ..... e il i reeaeaaas . 2
Soapstone and fire clay........coviiiieiiianineann 29
Shale, ....oiiriviiiiereeeneeracnnnnns e 2
Coal (at-87 feet)...cveveriinnnernnnnnnnns e 3
Fire clay .....vviiiviiieneneannnenn e 9
Shale, Bray ..veiietinetrirnnsoenereeroonncannsons 4
Shale, black ........... e deerer e e 23
Coal (at 127 feet) ...ovenernrinneniiniinaiinnnens 3
Fire Clay ....ieiiriiiiiitineieitnneennennsnnnnns 3
S0apPStONe ...ttt i i ettt e e 6
Shale, Bray ..:vieiverrteniteerronnereanssnassnns 2
SaAndsStone ...iciiiii i it it e e 1
Shale, DlaCK ...viiiirin i it ieeiar e eianearonns 1
Coal (at 144 feet) .. ..o riiiirnrninnrennsennnnnn 2
Fire Clay ..ovirriireiiiiieaareneeneenaaneeanenns 1
Shale, Eray ...cvvvvieiteroseannrenoasesasansnnes 3
Shale, black ....civiiiiiiiiiniinrerornncnassans 9
Coal (at 160 feet)........cvviriiineennnnn e 4

HOLE SOUTH OF GIBSON NO. 5.

FEET
1S T+ 0 U ..
Sand and gravel.........oiitiiiiiii it 10
Blue Clay ..oiviiiiiinnii ittt ittt 20
1T 11« 10
Fire clay and soapstone........ et eeereeeaeasaaas 9
Sandstone ............ 00000, et teteteer it 5
Fire Clay ...veei it tenenetneareeenneeaananass 8
Shale, 8ray .....coeeevmennnnnenn e i eeeeeenenaa 2
Coal (at 66 feet) ..covviunrienneninrenennnrnnenan 3
Fire Clay ...iiiiieiiniiiiiiiinarinnsennrnnssesas 4
Sandstone ....iiiiiiiiii i e i iece i 8
Shale, Bray ...coviiiiiiniiracncacranacnanesnnnns 8
Shale, DlACK «.uvvrrernvineeeeneuneenenaenanannn 5
ROCK, COIMPACE v vvernerreneeenneennneeenness P |
Shale, DIACK ..uivviniiiinrencernaenennrnennonans 3
Coal' (at 99 feet).......... e et et e 1
Sandstone ......iiiiiiii i i it c e 1
Fire Clay ..ovnriiiiiiiiniecinenaneeaneeeanennnnas 7
Sandstone ........... .. ool 7
Shale, Bray ...ceiviireereeeaeanaenonnencenancans 6
Shale, black .......vivieriinninrinernrenenans 1
Coal (at 127 feet) ... vver v it iieianaanns 2
Fire elay ......cvvvnvevnnnn e etenaear e 2
Shale, DIACK . .uervreerrierinneeererirnnenns e 11
Coal (at 143 feet)................ i 2

INCHES.

113

INCHES.
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It seems probable that the last drilling did not reach the
horizon of the coal mined at the shaft and that numbers 1, 4
and 10 of the second section correspond respectively with 5,
11, and 15 of the first. Number 17 of the second may have
been cut out of the first section by erosion. These suggestions
are only tentative, however, since all the strata, including the
coals, are so changeable both in their vertical dimensions and
lithographic characters that exact correlations are made ex-
tremely difficult.

Valley Junction. Another new mine is that of the Keystone
Coal Company, north of Valley Junction { Walnut Tp., Sec. 11,
Nw. qr., Ne. ¥). When visited during the summer of 1908
entries were just being started and a double, geared hoisting
engine had but recently been set up. The section at the shaft is:

. FEET. INCHES
26. So0il and ClaY. ..o iv i i e e e e e 12 6

D2 SR T o Y A 12
24. Shale, light-colored ..................... e 6 9
23. Sandstone (water bearing) ........ ... .. 1
22. Shale, light-colored ......... ... viiiii i, 9
21. Shale, dark .................. R 3
20. Coal (at 443 feet) . ........c.oviiueriinnnnneens 7
19. Fire clay ..ottt i i et i 1 2
18. Shale, light-colored ................... [ 24
17. Shale, dark ............. [ 2
16. Shale, black ........c. .ottt 5
15. Coal (at 77 feet) . ... ... veviiiiii e 3
14, FIre Clay . ovvviiinit ittt ittt e iae i 3
13. Shale, light-colored ........... ... iiiiiiievinns 7
12, Shale, dark ...ttt ittt 10
11, Hard rock band. .......ccouvuiniinaenenennrnennnn ' 6
10. Shale, dark ..........ciiiih ciiiiiiii. wee. 8 6
9. BOWIAer . e e e 1 8
8. Shale, black ....ouiiiiiiiiiiiiiieiiiiaienenns 4.
7. “Bowlder” . i e e 1
6. “Slate,” black . ...vviiiiiiniiiiienraans e 7 6
5. Coal (at 121 1-6 feet)...... ... ... i, 4 4
4. Fire Clay .. ...ttt ittt it 1 8
3. Coal (at 127 16 feet) .....co v, 1
2. “Slate,” black . ....o. i e e 19 6
1. Coal (at 147 2-3 feet) ... ..., 5

- The coal horizons shown here agree very well with those
found at the Gibson mine near Clive. The altitude of No. 1, the
seam worked, is about 676 feet A. T. It may be seen that a
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field rich in possibilities is being newly developed along Walnut
creek. Considerable prospecting has recently been conducted
between Valley Junction and Commerce, and new mines may be
expected in that district some time in the near future. It is
not to be understood, however, that the coal lies in continuous
beds, even between points where the seams are evidently closely
related, as are those at the Gibson and the Keystone. Under
the lands prospected by the Keystone Coal Company, for in-
stance, number 5 of their shaft section is not very persistent,
and number 1 appears to be confined to a basin which is elon-
gated from southwest to northeast. The lower seam was only
eighteen inches thick in test holes drilled one miile west and
two miles northwest of the shaft. '

Mouth of Walnut Creek. Two mines are in operation about
one-fourth mile above the mouth of Walnut creek beside the
tracks of the Chicago, Milwaukee and St. Paul railroad.” On the
east side of the tracks is the shaft of the Walnut Creek Coal
Company, which is working the ‘‘third vein.”” The maximum
thickness of the seam is four feet, but it thins so as to become
unworkable north and northeast of the mine workings. An-
other coal, eighty feet and more above the lower, is workable
over part of the company’s land, though it is only six inches
thick at the shaft. Most of the coal has been taken from the
east side of the shaft, but the work is now to the west.

DRILLING NEAR SHAFT OF WALNUT CREEK MINE.

Surface Altitude 818 feet A. T.

. FEET
20. Fill ... ... ey 22
19. Soapstone shale . ......c.c.. it e 19
18, ROCK it ittt ittt ittt et e e e 2
17. Fire clay ....ooiinnniiiiii i 10
16. Soapstone shale .......... ...ttt 11
15. Shale ...........c........ et et 4
T4, FUEE CIAY o ve oottt e et e e e e e e e e 5
13, Coal .. i e [T e %
12. Soapstone shale ......... .. i ininn i, o T
11. Fire clay ....eviiveninunnnnnn et e 14
10, Shale o et e 9
9. Coal ........... e e e 1
8. Soapstone shale ............... e e 14%

T ROCK i e e e e 1% -
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6. Fire clay ..... e e i et a et e 8

5. Shale, DlaCK . ..vuiitriinintrn et inrneeeansnrenenennnnn 10

S 0 1 2

3. Fire cClay ..ooviiiiiiiii i i e 414,

2. SBhale, DlaCK .....uiveirieirinernenrierieanenennennn PR 9

T 07 1 P e 3%
0 ) 157%

DRILLING 2,000 FEET NORTHEAST OF WALNUT CREEK SHAFT.
Surface Altitude 890 feet A. T.

FEELT. INCHES.

26, S0Il ... i et e e e, 3
25, Yellow Clay ..vvvriiiinnriiineennennnenns A 30
24. Sandstone ..............0iieinnnn.. ST 2
23. Soapstone shale .........c.coiiiiiiinenininnnnnns 6
22, Sandstone ........iiiiiiiiieii it 3
21, Soapstone shale .........vvveevrernnnnnnnnnn. ... 6
20. Sandstone .........iiiiiiiienann. e a e, 1
19. Soapstone shale, Blue.....ovevieen e nn 8
18, Coal ..ottt e et e PP 2 3
17. Soapstone shale, sandy ............cvevevneennn.. 4
16. Sandstone ............ e e, 4
15. Soapstone shale ......... PPN 8
14, Sandstone .........iiiiiiiiiii i e 4
13. Soapstone shale ......c..cccvivienensinennnnnnan. 16 .
B2 O T 1 G 1 3
11. Soapstone shale ...........cccvuvnnn. e 42 5
TR 7 T ) 2 9
9. Soapstone shale ......oivviiinninnriiineanannn 12
8. SaAndStONe ...t it it 4
7. Soapstone shale .........cc.oiiiiiniiiiiinnnnnns 50
6. Shale, black .......vvvitninnenrininnnennnnnnnnn 9 4
S 0 ) L 1 4
4. Shale, BlaCK ...vvitin it ittt ittt 18 10
L ZR T 1 L 2 2
2. Fire clay .......... .o, O 7
1. Shale, black ......ciiiniiiiinii i eeiiiianennns 34 2
B0 1 APt 282 6

The mine of the Coaldale Fuel Company is on the opposite
side of the tracks, a short distance south. Both of the two lower
seams found at the Walnut Creek shaft are here much thicker,
the lower varying between three and one-half and five and one-
half feet, the upper being five feet three inches and lying four-
teen feet above the lower. Both these seams are now worked
from the same shaft. Both contain quite clean coal with very lit-
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tle dirt, no ¢‘clay slips,”” and with the ‘‘sulphur’’ confined chiefly
to the roof. The roof is in part black ‘‘slate’’ and in part a clay
ironstone (‘‘bowlder’’) which requires little timbering. FEntries
have been extended three-fourths mile to the south, in which
direction there is a gentle dip, and the main haulage is by Good-
man electric motors.

RACCOON RIVER VALLEY.

Commerce. Coal has long been known at Commerce and has
been worked by small shafts at both the western and eastern
edges of the town. Only one mine is in operation now, a gin
shaft supplying local trade only. It is on the land of Dy. Hulme,
just east of Commerce (Tp. 78, R. 25, Sec. 28, Nw. qr., Nw. 14).
A number of coal seams are known at this point. Twenty feet
below the surface is the first seam, ten inches thick and with
a good ‘‘slate’’ roof and fire clay bottom. The second seam is
the one which has been chiefly worked. It lies seventy-five feet
-below the uppermost coal, at an altitude of about 755 A. T. and
with a dip to the northwest. Its thickness is variable, but the
average may be taken as three feet. The roof is so firm that
the coal can be worked longwall. The third seam, three feet
three inches thick, is thirty feet farther down and has.a sandy
soapstone shale roof. Two and one-half feet below the third is
a twenty-inch coal, while other thinner seams are known at
still greater depths. Where mining has been carried on just
west of Commerce, the succession of coals is much the same.
The second seam, however, is only twenty inches thick and a
third two and a half feet.

Valley Junction. The Valley Union Coal Company is operat-
ing a new mine at the foot of the bluffs on the south side of the
Raccoon near the Valley Junction bridge. At a depth of 150
feet, at an altitude of about 680 A. T., a four-foot coal bed is.
reached; while seventeen feet above it a two-foot coal is re-
ported and forty-three feet still higher is a two and a half foot
seam. The mine supplies a local trade in Valley Junction and
the country districts on the south. KEntries running east, west
‘and south, have been driven a total distance of 1,700 feet. The
roof of the lower coal is a tough bituminous shale. Hoisting is
done by a small single engine.



118 COAL DEPOSITS OF CENTRAL IOWA

Park Avenue and Vicinity. In the southwest corner of Sec-
tion 13, three-fourths mile southeast of the Valley Union mine,
is the shaft of the Hollingsworth Coal Company. Hoisting is
effected by a double, geared engine with 10x18-inch cylinders.
The product is shipped over a spur from the Minneapolis and
St. Louis railroad. The seam mined lies 150 feet below the
surface, at an altitude of about 670 feet A. T. The coal bed
is slightly undulatory, without noticeable dip in any particular
direction and the average thickness of the coal is four feet.
Entries extend from the shaft in all four of the cardinal direc-
tions, the main entries being north and south. At present the
work is about half way between the shaft and the Raccoon river.
In general, the coal may be said to be clean; a few dirty streaks
and irregularly placed bands of iron pyrites give little trouble.
The roof is alternately ‘‘slate’’ and sandstone, one giving place
to the other without apparent regularity. The presence of a
thick bed of coal below the one now being developed, as well as
of one above it, is shown by the following section:

SECTION 992 IT. 8. AND 25 I'T. E. OF HOLLINGSWORTH SHATT.
Surface altitude about 840 A. T.

THICKNESS. DEPTH OF BASE.
FEET. INCHES. FEET. INCHES.
-20 .. Clay ....... e 20 .

5 .. Shale, light-colored ..............c...... 25

2 9 Shale, dark ........c.viiiirirnnnnnenns 27 9
.. 10 Coal ... e 28 7
29 4 Shale, light-colored..................... 57 11

1 .. Shale, dark ............ . i, 58 11
.. 9 [ T ) 59 8
62 1 Shale, light-colored .................... 121 9

2 11 Coal .. e e 124 8

7 Shale ........iiiiiiii i i e 131 3

.. 11 Coal .. i e 132 2

8 8 Shale, light-colored .................... 140 10
- 8 6 Sandstone ................. ... feeen .. 149 4
34 8  Shale, dark ................iiiiiiinnn. 184

3 "2 Coal L. e e 187 2

1 6  Shale, light-colored ..............cun.n. 188 8

2 .. Shale, dark .........ceviivmnennnnnnnns 190 8

3 4 Shale, light-colored .................. 194 . .

8 8  Shale, dark ........cocvuverinnnner....202 8

5 Coal ... e 207 8

8 .. Shale, light-colored ............ e 215 8
42 4 Sandstone ...........c i, 258

2 : Shale, SANAY +.vvnrnrrrneiannnnn. "..260
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Three-fourths mile east and a little south of the Hollings-
worth, beside the Chicago, Burlington & Quincy tracks, is the
Towa mine (T. 78, R. 25, Sec. 24, Ne. qr., Nw. 14). The shaft is
150 feet deep to a coal bed which varies in thickness between
four and four and a half feet and lies at an altitude of about
690 feet A. T. This seam is reported to be present under all of
the 300 acres controlled by the company. At first entries were
driven under the railroad tracks toward the west, then attention
was turned toward the north. For 400 feet from the shaft
the coal dips to the west, then lies level for a short distance until
it begins to rise toward its initial level. A thin band of black
jack and pyrites is quite generally present about eighteen inches
below the roof of the coal. Immediately above the seam is a
“dirt band’’ between one-half and two feet in thickness, and
lying on it a foot or less of coal. The latter is seldom removed
during mining operations, being left to render notable service
as a roof. A lower seam, perhaps identical with the one shown
in the Hollingsworth section, is reported; but information on
this subject is somewhat vague.

FEET.

Clay shz_a.]es, red and drab, variegated.. 6

Limestone, earthy, nodular............ o
Shales, variegated ................... 5
Limestone, impure, nodular........... %
Clay, yellow and drab, variegated..... 4
Clay shale, .dark drab, somewhat bitu-
Cominous ...l e 2
Ironstone, black, nodular............. 1
Coal, impure ...... e e . 3

.Clay shalel, hard, drab, somewhat sandy

in places. ... ... ... i 15
Limestone, nodular .................. 1
Clay shale, blue (exposed to track

level) ... et 6

Iigure 30. Railroad cutting near Rose Hill mine, four miles west of Des Moines.
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The Midway Coal Company is now operating the Shaw mine,
one mile east of the Iowa (T. 78, R. 24, Sec. 19, Ne. qr., Ne. 14).
The shaft cuts two seams at this point, but it is not the inten-
tion of the operators to mine in the lower coal for some time
to come. The lower seam is 180 feet below the surface at the
shaft and is four feet eight inches thick at that point. The coal
now being excavated lies forty feet higher, at an altitude of
about 700 feet A. T. Its thickness varies between four and six
feet. There is a small general dip to the west, though it is
somewhat obscured by the local grades due to the undulatory
character of the seam. A single-cylinder, 'geared engine is
utilized for hoisting. There are no shipping facilities here, yet
a considerable trade is supplied locally and in Des Moines.

One mile northeast is the Bennett (T. 78, R. 24, Sec. 17, Se. qr.,
Nw. 14), another mine which, although without railroad con-
nections, is able to market a large daily output in Des Moines.
Steam power is used. The shaft is 125 feet deep to a level, clean
coal bed which varies irregularly in thickness between three and
a half and five feet. The seam is known te the miners as the
“‘third vein,”’ though its altitude of about 715 feet A. T. and its
relation to the limestone bands to be mentioned later seems to
indicate a probable correspondence with the ‘‘second vein’’ of
the territory farther east. The ‘‘second vein’’ is absent; but the
“first vein,’’ 100 feet above the third at this point, is workable in
places. It has a poor roof, however, and is largely cut into
by pre-glacial channels. No coal was found in the first fifty
feet of shales and thin sandstones which lie below the so-called
“‘third vein.”’
~ The Johns Coal Co. opened a new mine in the autumn of 1907
about one mile northeast of the Bennett, at the base of the bluffs
near the brick plant ('T. 78, R. 24, Sec. 16, Nw. qr., Ne. 14). Two
tubular boilers, one 60-in. x 18-ft. and the other 40-in. x 16-ft.,
furnish steam to a single-cylinder hoisting engine. Although
the mine lies close to the Chicago Great Western railroad tracks,
no coal is shipped. Various manufacturing industries in Des
Moines consume the entire product. The seam mined belongs
in the same horizon as the lower coal at the Bennett and is four

feet thick.
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DES MOINES VALLEY BELOW THE RACCOON FORK

South Des Moines. Owing to the strategical position of a
field so close to the business center of a large city, mining was
energetically prosecuted in the South Des Moines district at an
early date and was continued until the complete exhaustion of
the known supply was in sight. Three horizons at which coal
has been found are generally recognized, the first a little above
the river level, the second about seventy feet lower, and the
third, from 120.to 150 feet below the bottom lands. Coal does
not always exist at all three of these horizons at any given point,
nor are the horizons always separated by exactly the same in-
tervals. Changes in level of a coal bed from place to place
may be due to ‘‘rolling’’ of the coal seam, to a dip common to
all the strata, or to a thickening or thinning of certain strata
below the coal. Nor are the three horizons of which mention-
has been made the only ones known, though they are perhaps
the most persistent. A general idea of the relations of the strata
in the district may be gained from the following shaft record of
the old Clifton mine, which was situated a short distance south
of the West Ninth stréet bridge.

CLIFTON SHAFT RECGRD.
Elevation of Surface About 890 Feet A. T.

FEET. INCHES.

52 0 ) i § AN 11
41. Sandstone, soft ....... ... ... i i 2
40. Shale, argillaceous ...........ciiiviiiniiniian.. 9
39, Limestone .....c.ovevniiiiiriiiiii i 8
38. Shale, argillaceous ..........ccvimiiriininnenennn 8
37. LimeStOne ....uvininiiinen i i 9
36. Shale, argillaceous ........cccvuinrniirnnnnnnennn 5
35, Shale, black ............coiiiiiiiiiiin 2
34, Coal ... 10
33. Fire clay ..... P 2
32. Sandstone, compact .......... i, 3
31. Sandstone, soft ........cciiiiiiiiiii it 3
30, Fire Clay ....uviiiiiiiieiiineraniancnnennnnvennn 3
29. Shale, argillaceous ..........ceveirineinirnnnraans 12
28. Shale, DlACK .uvvuivirereeereearanreereeeeanennnns 6
2 S o Y- ) O 2
26, THTE ClAY v otteteetanieeneseeennnnasereeeennnnnns 6
" 25. Sandstone ... .....iiiiiiciieenenan e 9

24, Fire clay .............c0vnvn.. LN 6
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23. Shale, DrOWIL - ..ottt s 2
b Y ) 1 11
21, Fire Clay vvviieniini it e e e e 16
20. Sandstone, COMPACE . .v v inre et s v e 6
B L - ) 8
18. Shale, argillaceous .............ccuuuiiiiernnenn.. 4
I o T 1 6
16. Fire Clay ..ottt e 13
15. Shale, black .....o.iiiii ittt i 10
14, LimesStone .........uiiuiniiine i i 10
13. Shale, DlaCK . .viuieiniiin i ii i iee e 3
12. Coal, IMPUTE ... ittt ittt it e 3
B P ' ) S 3
10, C0al t it i e e e et e e 2 3
9. Pire clay -«..vvereunnannn.. e, e 8
8. Sandstone ............i.iiiii e 2
7. Shale, black ..... oottt i i 5
6. Sandstone ........... i e e 3
5. Shale, black ... i i 5
T 1 1 8
3. Fire clay ...... e e e et e e 4
2. Shale, black ........itiiiiiiiii i i i e 10
R 7 ) 5 6

Very little mining is done today in the South Des Moines
district. The only mine now in operation between the West
Ninth street bridge and Levey is that of the Beck Coal Company
at Sevastopol. The present shaft of that company opens to a
new mine situated near the center of section 14, range 24,
township 78. Hoisting is done by steam. There are no rail-
road connections. Work is being done in the ‘‘third vein,”’
which is here quite level and roofed by a firm bituminous shale.
Scattered ironstone segregations may be seen here and there in
the coal, but clay seams and small faults, often numerous in the
“first’’ and ‘‘second’’ veins, are lacking. Not more than two
or three acres have been worked out.

Fort Des Moines. Several attempts have been made to locate
fields near the army post, but so far the only successful one
appears to have been that of the Blount-Evans Co. They have
~ recently sunk 218 feet near the crossing of the Fort Des Moines
electric line over Yader creek, about a mile north of the Fort.
This coal appears to be in an isolated pocket of 200 acres, with
the long axis lying northeast-southwest. Although the com-
pany drilled seventeen holes on the 360 acres owned by them,
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the remainder of the tract proved barren A test hole near the
present shaft shows:

) FEET
16. Soil and clay ..... e e e e e e, 12
15. Sand and Zravel .......o.iiii ittt et 3
14, YelloWw Clay o oiiieiii i niin et iinennnnnn e 3.
13, Gray TOCK . viiiiiiiiit ittt it et isanenranneas 3
12. Hard, dry sand ..... PP 96
11. Shale, SANAY, BTAY . .vvrrentnnernorcoertnneeotnneseaesnn 9
10. Shale, sandy, lightcolored....................... e 7
9. Sandstone, gray ......covevrevecnriioes et 15
8. Shale, sandy, light-colored ............ e 13
7. Sandstone, BTAY ....ccverriornerensrosisseinacnnesoneannas 3
6. Shale, light-colored ........covuuvu.en. et ‘4
5. Shale, mixed ..........cciivivnnnn i ee et 3
4, Shale, dark ..........cov..n Y 7
3. Coal (altitude about 647 A. T.)..euuerernrninrenennnnnnann 414
2. “False bottom” . .......... ittt it ittt Yy
1. Shale, lightcolored .....c.cooviiiiiiniiii i a®inennnn 2414
B0 P 207%

Other prospects in the vicinity show that there is a barren
succession of shales and sandstones for a considerable distance
below the bottom of the shaft. There is a marked predominance
‘of sandstones, some bearing highly mineralized waters, among
the superficial strata for a radius of a mile from Fort Des
Moines. o

East Des Moines. Like South Des Moines, the district east
and northeast of the Capitol became the scene of extensive min-
ing early in the history of the industry. Three coal seams of
encouraging size—the ‘‘first,”” ‘‘second’’ and ‘‘third”’—became
in succession the foeci of operations in various mines; then as
the fields near the centers of congestion were exhausted, new
shafts were opened farther and farther to the north and to the
east until the present locations were reached. The stratigraph-
ical relations of the coal horizons are illustrated by the accom-
panying section from the shaft of the old Giant No. 1, which was
a short distance east of the Capitol. L A

At the present day the only mining being done in Kast Des
Moines is by the Glenwood Coal Company, whose shaft No. 3
was sunk on the north side of the State Fair Grounds. At a
~depth of 110 feet they found four feet six inches of coal, increas-
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FEET. INCHES.

v
40 11. Drift.
16 10. Shale, black and "bituminous below,
light-colored above.
4 9. Coal.
2 8. _ Fire clay.
12 7. Shale, light-colored.
5 6 6. Shale, bituminous.
4 6 5. Coal,
4 4, TFire clay.
30 3. Shale, light-colored above, bituminous
below.
6 2. Coal.
1 1. -Fire clay.

Figure 31. Shaft of Giant number 1, East Des Moines.

ing to six feet in a few spots and overlain by a tolerably firm
calecareous shale. Near the shaft there is a slight grade, but as
a rule the entries are quite level. Of the 200 acres leased by the
company, fifteen have been worked out, and during the summer
of 1908 entries were being driven east and north in a little less
than five feet of coal. Steam for hoisting is furnished by two
tubular boilers capable of producing a total of 160 horsepower.
The produect is hauled by wagon into the city.

It is difficult to connect the Glenwood coal with any of the
seams found near the Capitol. Perhaps it may best be corre-
lated with the ‘‘third vein’’ of the Giant section and with the
coal now worked at the Fconomy mine in Four Mile valley, and
the conception advanced that it lies near the crest of a very low
anticline.

Carbondale. For more than twenty years mining was prose-
cuted at Carbondale, until the, last mine to continue was closed
during the summer of 1908 because of the numerous pre-glacial
and Pennsylvanian erosion channels encountered on the edges



of the workings.
Carbondale No. 2 (Tp. 78, R. 23, Sec. 9) is taken from Bain’s
“Geology of Polk County,”’* which has been freely drawn upon
for material relating to mining districts which are no longer

active.
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A record from section 10, farther east, is as follows:

30.
29.
28.
27.
26.
25.

o

23.
22.
21.
20.
19.
18.
17.
16.
15.
14.

POLK COUNTY

The following section of the strata at old

=
=

W v N0 ot

CARBONDALE NO. 2.

FEET. INCHES.
1 1 0 AP 2

Marly clay ............... e e e erareereeearanean 17

Sand and clay .......iiiiiiiiiiiiiiii e 3,
Shale, gray .....c.iviiiiiininnroeracerrnenrenenss 39 5
Sandrock and shale................._..- ........... 3 9
Limestone, white, brittle................. ... ... ... 1 10
Shale, light bBlUe . ...t ieeiannnnns 1 6
Shale, sandy ............... S NP 8 4
Shale, light blue .............. S 1 4
Sandstone ... et i 1 6
Shale, Bray ...vviiieerinrnreeenannceeennnnennns 2
Sandstone . .......iiie i 3 4
Shale, sandy ......... e e, 12 9
Shale, BraY v 'iiireinr ettt 5 5
Coal and black Jack......vvireeiinenecnrnnnnas 1 2
Fire clay ..coiiininin it eaaaneaen 1 8
Shale, gBray .....ovviienernrvnernneaennns P 1 1
Rock, hard, gray .............. rereeeer i 7
Rock, hard, DIUE ....vvimrirriirinerinnenaeannans 3 8
Shale, DIaCK . ..iviiinierennnrnnnneaenernrnnenns 3

L0 1 4 4

FEET. INCHES.
1303 4 y !
Clay and sand ...... ettt e e 42
Gray soapstone shale .........coivviiiiinennnnnns 5

Blue clay ... ittt it 39

Shale, black .....vviniiiiiiiiineneneearnennnnns 3
Sandstonie ................. @ ettt 2

Shale, Bray ..vveiieeneneneeeeneaennaeancnnanens 6
“Slate,” DlaCK . ....vtiri it e 1 6
[0 1 8
Fire Clay ...cvviriiiie it 3
Soapstone shale, gray ......coveiiiiiiiiiiiinannn 4

Shale, DIaCK ....ccivtiiitini it inaeraannnnns 22

L0 ) I 4

PyrItes o i i i i ittt 6
FIre Clay voieririeni e iitenenaaraetreiarenanans 3
Sandstone, soft ....... i i it i e 1

Shale, clayey, white ........cvivereieiirirnennnns 6

*Jowa Geol. Surv.,, Vol. VII; Des Moines, 1897.
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13, Sandstome ......iiiiiii it et e 1 6
12. Shale, clayey, Drown ...........coevriuieninrnnnnn. 2 6
11. Shale, black ...vii ittt i ettt e 10 6
10, Sandstone . ... e 1 6
9. Shale, white ...t i 1
8. Sandstone, hard, gray ........coviiiiiiiriia. 3 7
N 4 - P 1
6. Shale, Bray .. vttt e 19
5. Sandstone, hard .......... ... .0t 6
4, Shale, Bray ..o vvt it ittt ettt 13
3. Rock, hard .....cooiini i iiiii it it ie e 1 6
2. Shale, black ............. e e, 4 9
1. Coal ... e 4 914

The correspondence of the last two sections is only approxi-
mate. Numbers 18 and 22 of the last are not represented in the
first, and number 7 of the first is not found in the last. The
thick coal at the base of both sections represents the same
horizon and lies at an altitude of a little over 700 feet A. T.
The horizon of number 22 of the last section yields thicker coal
in other places, notably in the northwest quarter of the north-
east quarter of section 9, where a boring started on the upland
found a five-foot bed at sixty feet. The Saint Louis limestone
has been found only eighty-four feet below the horizon worked
at Carbondale, and so far no coal has been reported from the
strata between the limestone and this horizon. .

A mile northwest of Carbondale several mines were formerly
located near the tracks of the Chicago, Rock Island and Pacific
railroad. The record of a drilling near old Gibson No. 2 (Sec. 5,
Ne. qr.) is as follows:

FEET
R 1 1 2
B T - o Lo e 12
11. Blueclay .....cocvvveinnnnn. e 32
10. Soft clay and sand .......ccieiiiiiiiiiiieriirinaneaaa, 10
9. Shale, black ..ottt it ittt i i 32
SR 7 A 314
B < ¥ o T3 - O 4
6. SanASEONE, SOt vuvvrerne st rineeereeeeerannaneeeennn A 5
5. Shale, BlaCK ittt it itniini ittt tneerananansonossansnnss 15
L S 7 5 o 0 oY) < e 1
b R 7+ .. 4y
2, FUre Clay v e e e e 214
1. Sandstone .......iieiiiiii e i e i e 7
) - ) 130%
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Number 8 of the above section probably lies in the horizon of
the coal mined at Carbondale (No. 1 of.both Carbondale sec-
tions). The coal is not particularly persistent in the neighbor-
hood, but in many cases its absence in drill records is due to
removal by pre-glacial erosion, which reached to a great depth
in the valley of Fourmile creek. Number 3 of the section was.
located over a considerable area.

Ross Junction. Coal which corresponds in position with that
mined at Carbondale was formerly developed at Hastie (Ross
Junction) by several companies. The shaft of the Wabash
mine was 100 feet deep. One mile southeast of this point the
Towa Coal and Mining Company once operated a shipping mine
(Fourmile Tp., Sec. 15, Se. qr., Ne. 14). Four coal horizons
have heen recognized here The upper coal, mined by drifting,
is shown in the accompanying section and sLetch of a near-by
railroad cut. ‘

Figure 32. Railroad cut one mile east of Hastie.

FEET
L TR 5 § 4 4
8. Shale, Sandy, YelloW ...t iirirenneenernsennereasennenasns 30
" 7. Shale, bitumMinoUS .......ivvreerrnrnrererrreeninennnnnenn. 3
B, COAL tvee ettt e e 3
5. Clay, white and ash-colored ...........coiviiirinnvennn, 2
4. Coal, IMPUIE .ottt ittt ittt cetaenneeansantaenannans %
3. Shale, yellow and white......................... e 4
2. Coal, IMPUTE - . .virnreret it ie s eneeeanraanenenas e 2-3
1. Shale, dark, drab (exposed)............c.... R, 6

As shown in the old Towa shaft there are about thirty-five
feet below this horizon a three-foot seam, twenty-five feet lower
one three feet eight inches thick, and fifty-four feet still farther
down a three-inch representative of the coal at Hastie.
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Levey. On the south side of the Des Moines river, one-half
mile south of Levey station, the small gin shaft of the Avon
Coal Company is supplying a local trade. Although it is only
300 feet from the Winterset branch of the Chicago, Rock Island
and Pacific Railroad, no railroad facilities are utilized. The
shaft is thirty-four feet deep to the top of the coal, which is
threé feet eight inches thick and lies at an altitude of about
770 feet A. T. The strata in the shaft are said to be practically
the same as those occurring three-fourths mile northwest at the
old Manbeck mine and shown in the accompanying figure.

FEET. INCHES.

6 12. Shale, light-colored above, bituminous
below.

1 3 11. Coal.

1 10. Clay, drab, carbonaceous, “clod.”

3 9. Coal.

1 5 8. Fire clay, light-colored.

2 7. Sandstone, massive, yellow.

1 2 6. Coal.

12 5. Fire clay and gray shale, “soapstone.”
3 4. Shale, bituminous, hard and ecompact.
1 8 3. Ironstone, irregular, nodular.

3 4 2. Coal.

1. Fire clay.

Tigure 33. Part of shaft of Manbeck mine, north of Avon.



POLK COUNTY 129

The coals numbered 11, 9, and 6 in the figure correspond to
the tripartite seam mentioned as exposed in the railroad cut
near the old [owa mine on the opposite side of the river, so
that number 2 falls into a position corresponding with that of
the upper seam in the lowa shaft. The two upper benches of
this tripartite coal found in the Manbeck shaft have been mined
by drifts at numerous points to the southeast, along the Winter-
set branch of the Chicago, Rock Island and Pacific Railroad.
In an attempt to discover workable horizons below those already
known, a drill rig was set up in the bottom of the Avon Coal
Company shaft, and the following sequence of strata recorded:

DRILLING IN AVON MINE.

FEET. INCHES.

Depth of shaft ........ ... ... i i, 34
41, Coal at bottom of shaft.................c. s, 3 8
L ) 3
39. Shale, bituminous .......... .. i i i e 30
3 JR oY 1 P 1
R 7 ) 1 1 2
36. ROCK .. ..ttt it einnnnnans e 2
35, Fire clay . .ivi ittt ittt e it 3
34, ROCK 1ottt ittt ettt 2
33. Clay, sandy ...ttt e e e e 2
32. Shale, sandy ............... ... Jerereeenaaay 5
8 P 4 ) S 3
0. Clay .ttt it cr it e tenie sttt 3
29. Sandstone . ... 10 7
28. Rock, hard .............. e ettt 3 6
27. Shale, black ... ... iiiiiii i e 5
T O - 2 1
25. Shale, Sandy ....cviriniiien it 30
24. Sandstone .........c.iiiiiiii it 2
23. Limestone ............... e e e 1
3 J O V1 1
21, ROCK ot ittt i it e i e e 19
20. Shale, sandy ........ e e e, 3
19. Shale, DlaCK ...vvnttiiirir et e i 1 U
18, Sandstone .........cc.iiiiiiii i e 2
17. Shale, carboOnaceoUS .......civeeevenrnrennnnacnns 1 6
16. Clay, compact, broOWD .......cciivnirrnrneneraanns 1
15. Coal, black JACK ... vvve i e e ieienine e 3
14. Shale, black . ...vt ittt it 1
13. Clay, cream-colored .......couvuenmninrnennnnennann 6
12. Shale, black .........ciiiiririiinronnnnns . 4
S R 7 V- 3
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10. Shale, bituminous .......... ... ... i, 1

9. Coal ...coiiiiii i e L 3

8. Clay, blue, sandy ........cvviiiviiinrirnnnnan, 1

7. Shale, black ...... ... i 17

6. Cap FOCK .. ittt ittt et i i e 2 3

5. Shale, black . ...ttt ittt i 6

4, ROCK .« e e 9

3. Shale, carbonaceous ..........ciiiiiiiiiiiiaan.. 4 6

2 Fire Clay .o e e e 2 6

1. SandStone (2) oot e 10
Total ..o e 198 9

It will be seen that no workable coal was found in this pros-
pect. Number 38 may be correlated with the second coal seam
found in the old Towa shaft, on the opposite side of the river;
but the Carbondale-Hastie horizon cannot be recognized. There
was some dispute among the drillers as to the proper identifica-
tion of number 1; it may, perhaps, be the Saint Louis limestone.

Runnells. « The upper coal horizon (numbers 6 to 11 of the
Manbeck mine section) outecrops at many points in the bluffs
“on both sides of the river. At Ford it is well exposed and drift
mines working it will be discussed in the chapter on Warren
county. At Runnells and for some distance east and west of the
town, the same seam has been worked by drifts and slopes, as
well as by shafts located a short distance back from the bottom
lands. Figure 34 illustrates a section measured in a cut on the
Wabash railroad, about a mile east of Runnells.

FEET.
‘; Dritt.
15 “Sandstone, buff, heavily bedded.
4 4. Coal, impure.
10 Clay, drab.
1 Shale, bituminous.
8 — Shale, light-colored (exposed).

Figure 34. Ramlroad cutting near cast county line, be_low Runnells.
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The Ford-Runnells coal horizon may usually be recognized
by the heavy sandstone, known as the Ford sandstone, which
often overlies it. This is best shown at Ford, but is also repre-
sented by sandstones and sandy shales on the north side of the
river. A stratum of clay shale, often bituminous, sometimes
intervenes between the sandy layers and the.coal, but it is
erratic in appearance and variable in thickness. Prospecting
four miles north of Runnells failed to reveal the Ford horizon
in a convincing manner.
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Figure 35. Map showing location of principal Polk county mines outside of the Des
Moines district.

THE DES MOINES—FOURMILE DIVIDE.

For many years mining operations have been conducted in the
neighborhood of Marquisville, but it was not until recently that
attention was turned to the upland distriet on the north. Today
a very respectable portion of the coal produced in Polk county is
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taken from the prairie region lying between Ankeny and Mar-
quisvillej while indications point to the continuance and prob-
able extension of the present industry for many years to come.
Ankeny. Two miles southeast of Ankeny (Crocker Tp., Seec.
25, Ne. qr.), the Anderson Coal Company sank a shaft early in
1908 to a thick bed of coal. The main entry has been driven 500
feet due south and development work has advanced far enough
to promise a large production during the coming winter. The
product is loaded on a spur of the Chicago and North Western
railway, over which most of it is shipped north. Three tubular
boilers of eighty horsepower each furnish steam for the Eagle
first-motion hoisting engine. Hopper scales and Olson auto-
matic cages form part of a modern equipment. The tipple is ar-
ranged so that three cars may be loaded simultaneously. The
coal seam, which lies at an elevation of 675 feet A. T, has so
far proved to be a clean one. The field, so far as prospected by
this company, consists of 700 acres. The 285-foot shaft lies in
about the center of the field. The drift is as much as 100 feet
thick at this point, yet four small seams, ranging from six to
eighteen inches in thickness, occur between it and the bed
worked.
- Carney. 'The new mining camp, Carney, is three miles south
of Ankeny. Shaft No. 2 of the Saylor Coal Company is located
here (Crocker Tp., Sec. 36, Sw. qr., Sw. 14) and, although but
two years old, the mine already ranks as the largest producer
in the county. Houses for the new camp have been moved over
from old Saylor. The hoisting is done by a first-motion Kagle
Iron Works engine, cylinders 18x36, drum six feet. Five boil-
ers, one two-flue and four tubular, of about 100 horsepower each,
supply the power. The tower and other top works are modern
and well equipped. The tipple is so arranged that loading may
be done on all or any of three tracks which join to form a short
spur to the Chicago and North Western railway. Automatie
cages and hopper scales facilitate loading. A large part of the
interior of the mine is lighted by electricity, while the same
power is also employed for the main haulage, which is done by
two Goodman haulage motors. Three cutting machines, driven
by two air compressors, are in use in the mine. The coal seam
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is quite uniformly four feet thick and is practically free of
““bowlders.”” It sometimes is slightly rolling, yet it runs for
long distances with little change of altitude. In spite of small
clay seams in the roof and coal, as well as the usual amount of
““sulphur,”” the bed may be ranked as a clean one. The follow-
ing is the record of a drilling made near the shaft.

DRILLING AT CARNEY.

FEET. INCHES.

R O T 12 10
16, Drift .ottt it ittt anr it 84
15. Shale, light-colored .....oiiiiririniiinnnanenenns 64 7
14. Shale, black .....vviiiiiniriieriecnnernenonnnnns 10 .1
R T 3 O PN e s 8
12. Shale, light-colored ...........cco i, L1 7
11. Sandstone ......c.ciiiiiiiiiiiiiier e 8 6
10. Shale, light-colored ......... e et teaeatei e 9
9. Sandstone .......ceciviiiiiiieaenraiaannn PN 4
8. Shale, dark ....ciieinninieneacenenenrsoroaroannns 7 1
R 7 ) PR 6
6. Shale, dark ....vvieeenienrnnnrcnrononnansnnennns 4 T
5T - ) PR 5
4. Shale, light-colored .........ccvvviviirinrnennnan. 3 6
3. Shale, Arab ....iciuiiririieienrerennnnesncnonans 17 4
T © T ) 4 2
1. Shale, light-colored ........c.coviiiiiiiiiiiinnnnn. 1 1
B2 P 237 7.

One-half mile south of Saylor No. 2, beside the tracks of the
Chicago and North Western railway, over which it ships (Saylor
Tp., Sec. 1, Nw. qr., Sw. %4), is the present mine of the Bloom-
field Coal Company. The output is quite large and is shipped
north chiefly, only a comparatively small amount going to Des
Moines. The equipment is of the type commonly seen in Polk
county mines of the better class. Three boilers of seventy-five
" horse power each furnish steam to the hoisting engine, which
has two 18x32 cylinders and is directly connected to the six-foot
drum. Hopper scales and Olson self-dumping cages are em-
ployed. There are two workable coals at this mine. The shaft
extends to the upper seam, which lies 271 feet below the surface
of the. ground. This bed was mined successfully until the roof
became troublesome. The coal was found to be four to four and
a half feet thick. A slope was run from the upper to the lower
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seam, fifteen feet below, and an engine was placed under ground
to haul loaded cars up the incline by means of a pull-rope.
The roof of the lower bed is good, while the thickness of the
coal is satisfactory (three feet eight inches to five feet). The
work at present is to the west and south. The company controls
about 600 acres. What the miners describe as a ‘‘fault’’ coming
in from the north and going off toward the southeast checked
operations on the east side of the workings. The so-called
““fault’’ appears, however, to mark simply the limit of the coal
basin, for the coal thins gradually toward it until the overlying
shale and the underlying fire clay meet. “Toward the west the
upper seam appears to split into two thin veins, if the record of
a prospect hole one-fourth mile west of the shaft be taken as
accurate. The strata at this point may be easily correlated with
those at Saylor No. 2, the lower coal at the Bloomfield being the
same as the bed worked at Carney.

HOLE WEST OF BLOOMFIELD SHAFT.
Surface Altitude About 935 Feet A. T.

DEPTH
28. Soil and drift ... ... e
27. Soapstone shale at..........ciiiiiiiiinnnnerinennnn 135
26. Red shale at........coiiuniin ittt e e 139
.25, Soapstone shale at.......... ...t 144
24. Hard rock (undet.) at.......... ... i 151
23. Sandstone at . .....ii i e 153
22. Soapstone shaleat................ . 160
21. Red shale at ........c it 165
20. S0apStone SNAe At. .. ..ttt e e 166
19. Black shale (“slate”) at......... ... . i, 170
18, Black JacK @t... ..ottt ittt i i ie e, 176
17. Coal at ..........cvunn. e e e e e 176-6
16. Black shale (“slate”) at........ .. o i, 177-6
5 TR 7 Y- ) (0 X 178
14. Fire clay at ... e 178-4
13, Sandstone At . .ovnir it it e e et 179
12. Soapstone shale at . ......ciineiinn e e 183
11, Sandstone at ..ottt e e e 191
10. Bituminous shale (“slate”)......... ... ... ... . oo, e 194
9. Coal Al .ot e e e 219-6
8. Tire clay at . ...i vttt e e 222-7
7. Black shale (“slate”) at.................. e 226
B. €Al Al . ii it i e e e e 230
5. Black shale (“slate”) at......... ... i, 230-3
Ao COAL AL « v ev et e et e e e e 27
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3. Black shale (“slate”) at........coiiiiriivniiiirrainnnnnns 237-4
2R O - N P 258
1. Fire clay at ...t e et e et 261-2

Saylor. At the old mining camp of Saylor, at the end of a
spur track which runs one mile due west from Saylor Station, is
the mine of the Western Coal Company, formerly known as
Saylor No. 1. During its ten years of service this mine has
produced a large amount of coal and has enjoyed at times a
larger output than any of its contemporaries. At the present
time, pillars are being pulled and preparations made to aban-
don the mine in the course of one or two years. Since little
water enters the workings and mining has always been con-
ducted in a scientific manner by the old company, the coal found
in the pillars is still in good condition in many places. Two
tubular boilers and a first motion Ottumwa engine are used for
hoisting purposes. Two cars are loaded simultaneously and the
screens are usually arranged to sort the coal into three grades.
The elevation of the bed, 216 feet below the surface at the shaft,
is about 680 feet A. T. The coal averages four feet in thickness
and is fairly clean. The roof of bituminous shale (‘‘slate’’)

- stands well.

Marquisville. For a long time Marquisville was the center
of an important mining industry. The Des Moines Coal Com-
pany operated a shaft in section 13 (Nw. qr.) until a fire caused
the mine to be abandoned in October, 1907. The coal is said to
have been removed from nearly 600 acres and an upper seam
to have been worked out under the Poor Farm, farther north.
An old record of the Des Moines shaft shows that this coal occu-
pied a higher horizon than does that of the mines previously
described. The altitude of number 3 of the following section
is about 720 feet A. T., the surface at the shaft being about 900
"feet A. T. Numbers 3, 9 and 11 occupy the same horizons as
numbers 9, 15 and 17, respectively, of the Bloomfield section.

DES MOINES SHAFT, MARQUISVILLE.

FEET.
24, DIt ..o e 49
23. Sandstone, SOft ... .. i e 6
22. Shale, black ........cuniiiiiiiiiiii i e 12

21, Fire Clay ..ot e e e e, 12



136

I el SR R A )
COHNP®RENDN0D O

e

Coal has been known for some time to exist east of this
territory, and during the summer of 1908 a shaft was sunk by
the Swanwood Coal Company near the tracks of the St. Paul
and Des Moines Railway (Saylor Tp., Sec. 12, Se. qr., Se. 1}).
About 200 feet of entries have been driven and the intention is
to push the development of the mine rapidly until a large pro-
duction is assured. The elevation of the seam worked is a little
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Rock

................................................... 1
Fire Clay ..ot i e e e e 3
Shale, black ..o vi it i i i e e e )
20 8 (- - 1 4
T8 4 Ui £ 1 ¢ o U 3
Fire clay and sandstone. ...........ovtimmrnnnnennannn. 22
ROCK, hard . .o.ieitien it ittt ettt e 1
20 D = - 2 6
Shale, Bray « ittt i i i e i e e e 4
Coal ........iciiiiiinian.. e e e 214
20 8 - ¢) - P 2
Shale (“slate”), Dlack .....vuiviriin ittt i 2
Rock, hard ............... P 1
Shale, black, with some coal...........c.cvviinriiinnnnnn. 4
Fre Clay oottt i i e et 2
Rock, hard ... i i i i i i 3
Shale, =0 U 31
(7 ) O 414
B0 =T = Y 11
Sandstone . ... ... i ettt 3
0017 1 18414

below 700 feet A. T., and a record of the strata shows several
thin coals. ’

20.
19.
18.
17.
16.
15.
14.
13.
12.
11.
10.

SWANWOOD SHAFT SECTION.

FEET. INCHES.

Soil and drift ...l e e 94‘ 2
Shale ...ttt ittt r ittt 4
34 ) 4 6
Shale, mixed .........c.c. i i 4
Shale, sandy ......coiiiiiiiii i i, 4 6
Shale, mixed .....c.coitiiiniiieir it 33 5
Shale, 8ray ....cviiiiieenennencnneenn. e 6 2
Coal, AIrty ...ttt et et e 1 6
Shale, light-colored ..........ccvoiiiiniivennnnnnn. 1
Sandstone ... ... ety 3
Shale, light-colored .........cciiviiuiiiiinnernaanns 9 6

Shale, daTK ..o viieii ittt iiinersnnernnereenanonn 12
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8. Coal, Airty ...viiiiiiiir it e ittt 1 5

7. Shale, light-colored .........cciiiieriiiinnrenen.. 1

6. SandStone ........iitiiiiiii i it 28 3

5. Shale, gray ........c..... e e 5

4. Coal, s0ft .. e e 8

3. Shale, light-colored .......... i iiiinn., 3 8

T R P 15

R T - ) 4 2
L4 0 ) O 236 11

The company has determined by prospecting that at least 300
acres are underlain with workable coal. The greatest thickness
found was four feet ten inches; while the seam thins toward the
edges of the property. The record cited below of a drilling
made 1,500 feet east of the Swanwood shaft shows how rapid
are the lithological variations in the Des Moines stage when
strata are traced either laterally or vertically. Number 18 of
the following record may be correlated with number 13 of the”
Swanwood shaft section, 10 with 8, 7 with 4, and 3 with 1.

DRILLING EAST OF SWANWOOD SHAFT.

: FEET. INCHES.
28, Drift ... e e e 130

27. Shale, light-colored .........coviiiiiiieenrnnnnnns 6

26. Rock, light-colored ...... e ettt 1

25. Shale, Bray . .vniiiitiie ittt 5

24. Shale, blaCK . ... iuiriiiiit i 4

23. Shale, Bray ..vviveriiinnr it ieietneerraenaeaerans 5

22. Shale, pink ....... it i i i e 10

21, ROCK, Bray «vcvrrirnin it ietaaretnnennnnneneannnns 1

20. Shale, mixed ........iiiiiitiiiit i 23

19. Shale (“slate”), black .........ccuvunn.. e resnea 8

18, Coal .ottt e e e e e 1

17. Shale, sandy, light-colored...........ccvvvvievnn.. 2

16. Rock, lightcolored ........ccviiiiirnnnennnnnns 1

15. Shale, light-colored .......... .o inenn. 8

L ' ) 1 6
13. “False bottom™ ... ... i 6
12. Shale, light-colored ............ it ininnes 2

11. Shale, black .. vvenrn ittt ii i e ineasnreannns 2

10, C0al .ottt e e e 6
9. Shale, sandy, light-colored................cvviin.n 22 6
8. Shale, black ......civiriirariieenirnenieanans 6

7 T N S 1

6. Shale, black . .vviiir it iiiieen i iceracaennnan 5

5.

Shale, light-colored ....... P 4
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4. Shale, blacK ... cvvni ittt ittt 15
2R 1T 1 3 i1
2. “False bottom” .........ccuiiiiiiiiiinrrnennnnnnns 6
1. Shale, light-colored ............c.o.iiiiiinreennnn. 1

4 ] 7 1 270 5

"South of the Swanwood (E 14 of Sec. 24, Saylor Tp.; the Sw.
14 of Sec. 19, and the N. 14 of Sec. 30, Lee Tp.) a group of mines
worked out a higher seam where the coal was three to four feet
thick. This horizon may perhaps be represented in the Swan-
wood sections by one of the thin coals found above the seam that
is workable at that point.

FOURMILE CREEK VALLEY.

Berwick District. The Delaware Coal Company sank a 170
foot shaft northwest of Berwick a few years ago (Delaware Tp.,
Sec. 5, Sw. qr., Sw. 14). Ordinarily the seam is three and one-
half to four feet thick, sometimes running locally to higher
figures, and all the coal is of good quality, with few ‘‘bowlders”’
or clay seams. The roof is ‘‘slate’’ and an ironstone ‘‘cap
rock.”” Most of the section of land in which the mine is located
has been proved to be underlain with workable coal. The seam
is practically level so far as now known, though as only ten or
fifteen acres have been mined out this statement is not of wide
application. The seam, lying at an elevation of 708 feet A. T.,
can best be correlated with the horizon of number 4 of the Swan-
wood shaft record and with one of the coals mined at Marquis-
ville. Kighteen feet higher is another four-foot seam, contain-
ing good coal, but possessing a poor roof which renders mining
in it difficult. A spur runs to the mine from the St. Paul and
Des Moines tracks on the north. Most of the product is shipped
either north or east, some going even as far as Milwaukee.

One mile north and east of the Delaware, just east of the in-
tersection of the Douglas-Delaware township line and Fourmile
creek, a prospect record shows the succession of strata given
below. The elevation of the surface is uncertain, yet the coal
may reasonably be supposed to lie in the horizon of that at the
Delaware mine.
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. DEPTH IN FEET.

7. Soapstone shale ...... ... ... i i 112
6. Black shale ... i i e e et 150
5. White soapstone .......c. i e 152
4. HATA TOCK ..o i et e e e e 165
3. Black “slate” ... e 1691,
20 00al . e 1831
1. FUre Clay .ottt e e e ...186

Norwoodville. Norwoodville, a coal camp, is situated two
miles due south of the Delaware mine. Mining has been carried
on in a desultory fashion at this point for a number of years,
but it was not until recently that the present large production
was attained. The company now in charge of operations has
met all difficulties in a determined and scientific manner.

The Norwood-White shaft No. 1, commonly known as Klon-
dike No. 1, lies on the north side of the Chicago Great Western
tracks, near the camp (Delaware Tp., Sec. 18, Se. qr., Ne. 14).
The shaft, which is 215 feet deep, reaches, at an altitude of 715
feet A. T., a coal seam which averages four feet in thickness,
varying between three and five feet in the various parts of the
mine. The mine is fully developed and entries have been car-
ried a considerable distance. Trains of cars going north are
hauled 2,700 feet by tail-rope; those going west are drawn 3,300
feet by the same method. What appears at first sight to be too
small an engine for the depth of the shaft and the amount of
mine run produced is reported capable of hoisting five cars in
two minutes during the regular course of a day’s work. The
coal bed follows a succession of ‘““swamps’’ and ‘““rises.”” Small
clay seams and veins of calcite may be seen running through
the coal, while others appear only in the roof. A mile north of
the shaft the coal bed is beginning to pinch out as the workings
are carried forward. This is true toward the east also, where
‘the presence of an erosion channel is thought to be the cause of
the decrease in the size of the seam. There is not much ‘‘draw-
slate’” in the roof, yet the latter is rather uncertain. ‘‘Slate’’
lies immediately above the coal in part; while those portions of
the mine in which the ‘‘slate’’ is replaced by sandstone have
usually been abandoned because of an influx of water.
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A short distance east of No. 1, in section 17,+s shaft No. 2 of
the same company. ILoading is done on a short spur running
south from the Chicago Great Western railway. Steam is sup-
plied to a first-motion double hoisting engine by a 150 horse
power marine boiler and a 100 horse power horizontal boiler.
Hopper scales and self-dumping cages add-to the efficiency of
the equipment. Not over forty acres have been mined out. The
nature of the coal bed is much the same as in Mine No. 1, except
that the thickness of the seam is more variable (two to five feet)
and the bed is more level. Lying in the top of the coal are oc-
casional ‘‘bowlders,”’ sometimes as much as twelve feet in their
largest dimensions. Water gives so much trouble that entries
have to be abandoned now and then.

DRILL LGG TAKEN NEAR NORWOOD-WHITE NO. 2.

FEET. INCHES.

14. Soil and clay........... e, 112

13. Shale, gray, sandy .........c.ccitiieinrirnannnn. 4

12. Sandstone, gray ......ccieriiieneeennrnrariennnn 9

11. Shale, light-colored ................. . i, 14

10, €0al ...t i i et e et 4
9. Shale, gray, sandy ........cciveriiinrennrnnennnnnn, 5 8
8. Shale, darkK «.ivvieitiiiiitrrntrintenennaannnnns 1

7. Shale, sandy, withrock. .......... .o i nnn. 7

6. Shale, gray, Sandy -....veeeernreerernrnranaaraan 6

5. Shale, light-colored ..........ciiiiiineiinnrnnannn, 2

4. Shale,dark, sandy ........ciiieniiiiiieirnrnnnan. 3 8
3. Coal (at about 715 A. T.) ..o viiriiiiii i ieenennn. 3 8
2. “Brown bottom” ........... ... i 4 -
1. Rock, lightcolored .........civiiveriiiiinninnnnn 4

Lower Fourmile Valley. On the eastern slope of Fourmile
valley, at the end of a long spur extending to the north from the
Chicago, Rock Island and Pacific railway, is the Maple Block
shaft (Tp. 79 N., R. XXTIT W, Sec. 28, Se. qr., Nw. 14). The
depth of the shaft is 168 feet and the elevation of the bed worked
702 feet A. T. This mine, with its well equipped top works and
conveniently arranged underground workings, ranks as one of
the largest producers of the county. Hoisting is effected with
a first-motion engine with two cylinders, each 18x36. ILoading
is done on three tracks. The coal bed is fairly level, undulating
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gently. In some of the ‘‘swamps’’ seven-foot coal is found; but
this maximum thickness is quite local and on the ‘‘rises’’ the bed
thins sometimes to as little as three feet six inches. The aver-
age thickness of the seam where it has been mined may be taken
at a little under five feet. ‘‘Bowlders’’ and other impurities are
not conspicuous, although a few clay-ironstone masses are found
in the main dips. The bottom is a hard fire clay which shows
little tendency to heave. Only a little ‘“‘draw-slate’’ is found
above the coal, the roof being in general a fairly firm bituminous
shale. The seam worked here is known to underlie at least 1,200
acres. The Maple Block Coal Company controls 900 -acres, all
well prospected. The long axis of the coal basin lies southwest-
northeast, with one end about one-half mile south of the shaft
and the other two miles or more northeast of it. An attempt
has been made to mine another vein which lies not far above the
one already described. In places it is found to be of workable
thickness, but it is not constant in its appearance. In the fol-
lowing record of a hole drilled one-fourth mile west of the
Maple Block shaft, this upper seam is shown to have split into
thin beds divided by shale.

HOLE WEST OF MAPLE BLOCK SHAFT.
FEET. INCHES.

21, Yellow Sand ....vvvvenrnrnenennneeosnnnnannnsnan 23
20. Drift ..o e et e s 24
19, Shale .iviiiiiiie it i ittt e e, 32 4
S ' T 7
17. Shale, light-colored ................ e 21 1
16. Sandstone ..........ceiiiiiiirinirreii e 3
15. Shale, light-colored .........ccviiviiiiiiiiiiinns 8
14. Sandstone ..........ceiiiiiiiiinii it 9 7
13. Shale, light-colored ..........ccoiiieiiiinnenreennn 4
12. Sandstone ........vvvuiirinienrnariaeienas 10 4
11. Shale, dark ......iviuiniiinereinanarrananraans 3 10
10 C0al Lo e e e 1 8
9. Shale, dark .......... YN -5 8
8. Coal ... e e 8
7. Shale, light-colored ......... ..., 3 6
6. Shale, dark ........ccvievernranneennneeenaeeraa. 8
5. ROCK .ot i s 1 6
4. Shale, dark ...ttt et i et 2 9
3. ROCK .ttt e ettt 11
28 T T ) P 4
1. Fire Clay ...viviietniiiieninaennannesoneeinenenss 10
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The mine of the Economy Coal Company loads on the same
spur, a little more than a mile farther south (Tp. 79, R. XXIII
W., Sec. 33, Se. gqr., Ne. 14). At the pit bottom, 110 feet below
the surface, the coal lies at practically the same elevation above
sea level as at the Maple Block shaft and it undoubtedly lies in
the same coal horizon. Between the territories of the mines,
however, a ‘“‘fault,”” encountered 1,500 feet south of the Maple
Block shaft, intervenes. This seems to extend from northeast
to southwest; but whether it is an old erosion channel which has
cut out the coal, or simply -the barren measures between adjacent
coal basins is not determinable from the present condition of
the mine workings. At the Ficonomy the seam varies in thick-
ness from three and a half to five and a half feet, with five-foot
coal where the miners are at present employed. When the mine
.was new, difficulty- was experienced from the wet shaft and
numerous ‘‘bowlders’’ in the coal, but these conditions have
steadily improved. A thick bituminous shale forms the roof.
Eight to ten inches of ‘‘draw-slate’’ which, however, does not
fall if properly and promptly supported, usually tops the coal.
" The company has leased 1,000 acres, much of it-known to be
underlain by this seam. Here, as at the Maple Block, an upper
coal is found twenty feet above the one worked. A half mile
southwest of the shaft it is four feet thick; a fourth mile east
. it shows only twenty inches. '

Altoona. The Gibson Coal Company operate their No. 4
mine one mile southwest of Altoona, near the upper portion of
one of the chief tributaries of Fourmile creek (Clay Tp., Sec. 23,
Ne. qr., Sw. 14). At a depth of 186 feet lies a four-foot bed of
good coal that probably forms part of the basin already men-
tioned in connection with the Maple Block seam. KExcept where
~ rolls in the roof cut out part of the coal, sometimes rendering it
unworkable, the thickness of the bed is uniform. The roof is,
in general, either a black ‘‘slate’’ or a compact siliceous ‘‘bowl-
der”’ formation. = No regular ‘‘draw slate’’ has been encount-
ered, but the operators are forced to leave the coal in a narrow
strip in the midst of the main workings where the roof is a soft,
sandy shale. Southeast of the shaft pre-glacial erosion has cut
out the strata above the coal along a line parallel to the long
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axis of the coal basin (northeast-southwest), rendering further
operations in that direetion impossible because of the filling of
drift, sand and clay immediately over the seam. About 100
acres have been worked out, chiefly to the west and south, and
the limit of coal available from the present shaft has been almost
reached.* Another shaft may be sunk on the opposite side of
the pre-glacial channel cited.

‘What is probably a continuation of the same seam was worked
from a shaft 215 feet deep near the Altoona station, until an
influx of water forced a cessation of operations. The seam -
thinned east and west of the shaft and thickened to the south,
the direction of the main dip. Fig. 36 gives the characteristics
of the strata at this point.

" 110 7. Drift and Carboniferous Clay.
60 6. Shale.
13 5. Sandstone.
114 4. Coal.
15 3. Shale.
4 2. Coal.
1 1. Fire clay.

IFigure 36. Shaft of mine near Altoona.

THE HIGHLANDS EAST OF FOURMILE CREEK.

Enterprise. Shaft No. 1 of the Enterprise Coal Company is
located a half mile north of Enterprise, near the tracks of the
‘St. Paul and Des Moines Railway and reaches the coal at a depth
of 212 feet. The mine has been in operation about five years
and may be ranked as one of the best equipped in the central

*This shaft ‘-vas abandoned May 1, 1909.
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part of the state. The buildings constituting the top works are
protected from fire by galvanized iron sheathing. Hoisting is
done by a double, first-motion, Eagle Iron Works engine with
13x38 cylinders and a six-foot drum. There is one boiler of 125
horse power and two of 100 horse power. The tower is sixty
feet high from the surface to the sheave wheels. Olson auto-
matic cages are employed. Loading is done on two tracks and
is facilitated by the use of a Christy box-car loader. A small
amount of coal may be stored in an elevator into which it is car-
ried by an endless chain conveyor. The main haulage under-
ground is by Goodman electric motor, trolley system, on 3,500
feet of track, each train consisting of from fifteen to twenty
cars. One Goodman cutting machine is being tried as an ex-
periment.

Shaft No. 2 of the same company was sunk during the summer
of 1907 in the southeast quarter of section 21, Douglas township.
A short spur track leads from it to the main line near Enter-
prise. The depth of the shaft and the character of the equip-
ment are essentially the same as at mine No. 1, although No. 2
is as yet too young to employ electric haulage to advantage.
Entries are being driven from the shaft in all of the cardinal
directions. The east entry, at present the longest, has been
driven 300 feet.

The Enterprise seam exhibits many of the characteristics of
the so-called ‘‘second vein’’ of the Des Moines distriet. Hspeci-
ally in mine No. 1 are ‘‘clay slips’’ numerous. In most cases
the fissures are filled with a soft white clay; yet a few contain
- an argillaceous sandstone which is significant because totally
unlike the material underlying the coal. The thickness of the
seams averages two inches and their lateral extension is often
considerable. Individual streaks have been followed for long
distances during the progress of mining operations. They inter-
sect the shale of the roof at a high angle and extend downward
into the coal bed; but they almost always thin out and disappear
at some point above the floor of the coal. Thus it is evident
that they have no genetic relationship with the fire clay under-
lying the coal. They may be simple or branching, and either
curved, zigzag, or strictly vertical. The Enterprise coal shoots
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well off the solid, except where these ‘‘slips’’ are so numerous
that their yielding qualities have a deadening effect on the force
of the explosives.

In both of the Enterprise mines a band of black jack, usually
slightly exceeding one inch in thickness, is found near the mid-
dle of the seam. This black jack is a feebly combustible mix-
ture of ‘‘slate’’ and coal, often with abundant inclusions. of
iron pyrites. The stratum above the coal bed is in most places
a shale which requires close timBering. Occasionally a layer of
more tenaceous shale, known-as ‘‘slate,”” makes its appearance
next the coal and forms a firm roof over small areas.

The Enterprise Coal Company has proved by prospecting the
presence of good coal under more than 1,100 acres; while it is
probable that about 300 acres more should be included in the
same field. From north to south the workable basin is at least
two and one-half miles long, with a width from east to west of
one-half to three-fourths of a mile. The thick coal lies at an

-elevation of about 765 feet A. T. and is four feet thick at Enter-
prise No. 1. At No. 2 the thickness varies from two to six feet,
but nothing under four feet is utilized for room work. ‘One
mile northwest of No. 1 the company sank a shaft to three feet
eight inches of coal, but soon abandoned the mine because of
trouble with a roof of white clay and shale. Thirty feet above
this seam is a thinner coal which is fairly persistent. The rela-
tionships of the strata in this distriet are shown by the sections
given below.

DRILLING ONE MILE DUE WEST OF ENTERPRISE NO. 1.
' DEPTH IN FEET.
19. Soil and drift... ...ttt i i i et

18. Shale, red, At. .. .viutii it i e e e et 60
17. Soapstone shale at .........iiiiiiiiiii i it 80
16. Shale, black, at....... et ey 85
15. Soapstone shale at ................ciiiial. e 86
14. Shale, black, at. ... cuiieri it et e s 104
13. Coalat .............. e e e ettt a e e e 11014
12. Fire clay at .. .oiuinin ittt i i e ittt e 111%
11. Soapstone shale at ...........oiiiiiriiinrieiiiinnennns 118
10. SandroCK At - . .vetiit it iiie ittt ittt i 127
9. Soapstoneshale at ........cooiiiiiiiiiririnriiinennnnn. 128
8. Sandrock, soft,at ............... et e e e, 129
7. Soapstone shaleat ..........c..... it iiiiiiiiinnnnn, 132

10
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6. Sandrock at ..........i.iiiii e i e e 142
5. “Slate, black, at........ ... o i e 153
LS o7 ) - 1 156
3. USlate Al L e e, .. 157
P2 T ) 1 160
1. FUPE ClAY AL vttt i e e et e et e e e e 161

This test did not extend to the Fnterprise coal horizon, but
no workable coal has been reported from deeper holes in the
vicinity. .

PROSPECT NEAR ENTERPRISE NO. 2 SHAFT.
(Douglas Tp., Sec. 21, Center of Se. %4.)

FEET. INCHES.

23, Soiland dArift ........oeiiierii i e 100
22. Shale, mixed .........c.ctiiiiiiiiiinae i 15
21, Limestone .........iciiiiiiiiiii it 6
20. Shale, mixed ..........i i i, 4 6
19. Limestone ......cueieiiiiiiir it 1
18. Shale, Bray ...vviuiiueiarorm e nnns 11
17. Shale, DIUE ...ttt i it e e ittt e 15
16, Limestone .........ciiiiiiirinrrneiiiiiaiaa 3
15. Shale, light-colored ..........c.covviievn... cae. 3 9
14, LImeStOne ....cvviriiirieerentearaanannnrnanenns 9
13. Shale, .blue ....... et eeestoaosanenononneonannnns 10 3
12, Shale, mixed ......... ittt 6
11. Shale,dark .....c.ieriiriinnvetanrrnnennrnennnnns 6
10. Goal (at 174 feet)........vriiiiiiiiinnn
9. Shale, light-colored .......ccviiriiiiviiiiiinenns 3 4
8. LimesStOne ......civiveineinnernrannrennnaananans -2
7. Shale, light-colored ............... e 5
6. Shale, dark .....cciiniiiiiinriiririreneianas 1
5. Shale, light-colored .......cviviriiinirinnn... 6
4, Shale, dark ....vcvrienmrntncaear i raanrnaenans 8 6
3. Coal (at 2001 feet).....covvvniiiniinnninenans 4 6
2. Shale, brown, Sandy ......ceeveveiernnrniiararanas 2
1. Shale, DIU€ ..ottt it iie ittt eeaaae e 1
B0 ) 208

The limestones cited in the above section are stratigraphically
important if correctly identified. Samples for inspection could
not be obtained by the author. The record given below is of a
hole made by another driller in the same section of land, but on
the west side of the St. Paul and Des Moines tracks. No lime-
stones are reported.
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DEPTH IN FEET.

Clay, sand and gravel.........c.. it it cnnes
17. Soapstoneshaleat.......... ... i iiiinnn. 101
16. Soapstone shale, red, at........... ... .. . ... .. 108
15. Soapstone shale, white, at.......... ... ... ... ... ... ..... 112
14. Rock,hard, at.........covieiiiiii it iiiiieeeenene... 116
13. Soapstone shale at ......... ... i ianeannnn 117
12. Shale, blue, at....... ... e 151
11. Soapstone shale at .......... ...t 157
10. “Slate,” black, at.. ...t e i 166
9. €0al At ... e e e e 172%
8. FUre Clay At . ..oiittiiit ittt it eae e eeatnenneenn 173%
T. Sandstone at .......uiiiiiiier et ittt e 175
6. Soapstone shale at ........ccivitiriiiiiinnenrneeennnenen 179
5. Shale, black, at.........ooiiiii it e e 192
4. Soapstone shaleat ........ e e e e 196
3. ROCK At .t e e e 201
2. Co0al At . s 202
L o Shale At oo it e i e 20614

Two miles south of Enterprise the Enterprise coal is still in
evidence, as shown below. Thicker coal is present in the same
horizon in neighboring drillings.

DEPTH IN FEET.

T O - - T AP 50
T. Gravel and sand at.........oivieni et 60
6. Blue clay and bowlder at.........coiiirnnnrenenrnnnnns 80
5. Gravel and sand at......... oottt 108
4. Soapstone shaleat ........cc.iiiiiiiiiiiiireiiitinieannnns 138
3. Slate, black, at............... ... .. .. e 154
B O ) - G 179
L Fireclay at . ..oiiii ittt ittt e et teannerenanns 18034

Bondurant. It is claimed that good coal has been found in
workable thickness near Bondurant. Nothing definite could be
ascertained in regard to this report.

CAMP CREEK VALLEY.

Lower Camp Creel Valley. A systematic attempt to locate
a profitable field was made in sections 11, 12, 13 and 14 of Camp
township. In most of the test holes only two feet or less of good
coal was found. The record of one of the deeper holes (Camp
Tp.. See. 14, Nw. qr., Sw. 14) is as follows:
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FEET. INCHES.

26. Clayandsand ........couiiniiiiniiinnnnnnnvennn.. 33

25. Shale, MiXed .....oovvvemmmunrnnnnnnn.. AU 24
24. Shale, dark «..eovvrrneninnnnn... I 6 1
b2 S ' ) 1 2
22. Shale, light-colored ............. ... ... an.. 3

21, SandstOne ....c.oviiiiiriiii it e 6

20. Shale, light-colored .......... .. .. iiiiiiiiinn.n 16 9
19. Shale, dark . cviiiiiiii it ettt i ettt 10

18, Sandstone .........oiiiiiiii i i e 2 10
17. Shale, light-colored ............ oo .. 8

16. Shale, darK . ..vittit it ittt ittt e e ee e 8 2
15. Shale, Bray «voviiie it it ra ettt 6 5
1 TR o T 1) 1 5
13. Sandstone, light-colored .................. A 12

12, Shale, darK ..cuvtiit ittt it n e e e 7 6
11. Shale, light-colored ......... ... iiiiviiiann. 10 4
10. Sandstone ............. i 2 .
9. Shale, dark - ..o v erie ittt i et i e eneenn 16 8
8. Shale, light-colored ........... ... iieiiiinnn.n. 5

7. Shale, dArK «.vure et et ceeer et 29 1
B, ROCK ...ttt e e e 2 10
5. Shale,dark .....ccovienirinnraiinenns e 15 10
B0 ROCK et e e e 2

3. Shale, dark ...... [ 10

2. Rock .......... e, e 1 4
1. Shale, AarK «.vivitiirenenenern i encnerneaannans 9 11

11 ) o S 2561 4

One of the holes (Camp Tp., Sec. 14, Ne. qr., Se. 4 ), which
penetrated somewhat thicker coal than is common in this dis-
triet, is as follows:

. FEET. INCHES.,
[0 - 2 28

6.

5. Shale, gray .. eoviierint vt enaanerorerarrnenas 32 2

S o T 1 1

3., PyIite i e e 2

2. Coal ..... et 3 1.

1. Shale, light-colored ...............coiviirin.. 9 9
L0 7 ) 73 3

SKUNK RIVER VALLEY.

Santiago. Some prospecting has been done in Franklin and
Washington townships. Several holes drilled near Santiago
failed to bring to light coal in paying quantities. One of these
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. prospects, although carried 100 feet, did not reach the solid
strata below the drift. Another which was continued to twice
this depth did, however, penetrate the surface formations. Kx-
_ tensive mining has been carried on near the Skunk in Jasper
county, a few miles beyond the county line.

Resume

" The coal bearing strata of Polk county belong exclusively to
the Des Moines stage of the Pennsylvanian or Upper Carbonif-
erous series. No other rocks outerop below the heavy mantle
of drift within the limits of the county; for the Saint Louis lime-
stone, the stage immediately underlying the Pennsylvanian, lies
200 feet and more below the bottom lands of the Des Moines
and Raccoon rivers. The contact of the Saint Louis and the
Des Moines is by no means, however, a plane surface, a fact
elaborated in another portion of this volume. At Mitchellville
the limestone lies 224 feet below the surface, or at an altitude
of about 764 feet A. T.*; at Greenwood Park it is 498 feet down
at,an altitude of 374; while at Carbondale it lies 200 feet below
the bottom lands at an altitude of 600. One interpretation of the
Avon mine boring would place the Saint Louis at the same level
near Levey as on the north side of the river at Carbondale.
Some interesting results have been obtained in the southwestern
part of the county, indicating the presence of a deep and remark-
ably steep sided post-Mississippian valley at Commerce. A mile
and a half south of Commerce, south of Millman, and at Valley
Junction, the altitude of the top of the Mississippian is 565 feet
or more above sea level. A boring made by Dr. Hulme at Com-
merce passed through a series of shales, sandstones, and thin
coals, characteristic of the Des Moines strata, to a depth of 500.
feet or an altitude of 320 feet A. T. Two miles west of Com-
merce the surface of the Saint Louils is found to have regained
a level of about 250 feet higher.

From the above it will be seen that the Saint Louis furnishes
no datum plane upon which the geologist may base his con-
clusions. Kven though it were conformable beneath the coal
bearing strata, it would still be of little assistance, since coal

*This altitude is based upon data received from the Chicago, Rock Island & Pacific
Railway, which places Mitc_hellville. station 988 feet above sea level, Cairo datum.
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companies seldom carry their test holes below horizons which
lie at least 100 feet above the base of the Des Moines beds. Nor
is much aid given to stratigraphical research by the lithological
characters of the Des Moines strata themselves; as already ex-
plained in a previous chapter, few strata have any considerable
lateral extent or vertical thickness. A study of the records of
shaft borings and prospect holes cited in this report reveals the
difficulties attending an attempt to correlate the coals found in
even adjacent situations and these difficulties are by no means
alleviated by the carelessness exhibited by drillers in identify-
ing strata. :

Argillaceous shales of many hues are predominant among the
Des Moines strata of Polk county and with them may be in-
cluded the black bituminous ‘‘shales’’ so eagerly sought by pros-
pectors as possible indications of coal. The white structureless
clays, commonly, though often improperly, termed ‘‘fire clays,”
are found in thin beds under most of the important coals. Sandy
shales are not uncommon, but true sandstones are rare and lie
in thin beds of limited lateral extent, except in the southern
part of the county where the Ford sandstone appears. Lime-
stones are exceedingly rare and are always thin, but when pres-
ent are a great help to the stratigrapher. Three thin bands
found in the vicinity of Des Moines enabled Bain to construct
the two cross-sections shown in Plate III. Those interested in
the data upon which these sections are based are referred to
his ‘‘Geology of Polk County.’’*

An interesting and significant fact in connection with the coal
seams at present being developed within the county is that, with
the exception of the beds at Commerce, Fort Des Moines, Levey
and Enterprise, all lie at an altitude between 675 and 720 feet
above sea level. Two possible explanations present themselves:
(1) many of the coal basins lie in the same coal horizon and the
general dip to the southwest prevalent throughout much of the
Iowa field flattens out in the central portion of the county, or
(2) the basins lie in several horizons separated by no great ver-
tical interval. ‘Of these explanations the first appeals most
strongly to the writer, the term ‘‘horizon’’ being applied in its

*Towa Geol. Surv.,, Vol. VII., pp. 302-310; Des Moines, 1897.
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broadest sense. The ‘‘rolling’’ common in some basins accounts
satisfactorily for differences of elevation of twenty feet or less
between related coals. :

There seems little doubt that the basins utilized by the Ander-
son, Saylor No. 2, Bloomfield and Western mines occupy the
same horizon and are separated from one another by rather
limited barren areas of irregular shape. There is a consider-
able gap between the fields of the Western and the Oak Park,
yet there is a strong suggestion that the ‘‘third vein’’ in which
the North Des Moines mines are working may be correlated with
.the coal under the highlands farther north. - Stratigraphic stud-
ies of exposures along the Des Moines river seem to establish
the equivalence of the ‘‘third veins’’ of the North and East Des
Moines distriets. The ‘“first vein’’ on the East side is probably
the ““second’” of South Des Moines. The ‘‘third veins’’ of East
and South Des Moines may possibly be equivalent; but the na-
ture of the coal and the material immediately overlying it does
not bear out this supposition. The seams now worked at the
Johns, Bennett, Midway, and Iowa mines, south of the Raccoon
river, apparently lie slightly above the ‘‘third vein’’ horizon
of East Des Moines, though those at the Hollingsworth, Walnut
Creek and Coaldale may be tentatively correlated with the lower
coal of the east side. Possibly the Valley Union, Keystone and
Gibson No. 5 shafts of the Valley Junection distriet, reach coal
which may be assigned to the horizon of the Towa-Johns basins.
The Commerce mine is developing a basin which is stratigraph-
ically higher than any other now worked in the county. The
thick coals of the Marquisville, Berwick, and Norwoodville fields
belong to slightly higher levels than those worked between Mar-
quisville and Ankeny. The Enterprise seam cannot well be con-
nected with any other, though the characteristics of the bed are
reported by experienced mining men to be surprisingly like
those of the ‘‘second vein’’ of East Des Moines. The relation-
ships of the beds in the southeastern corner of the county have
already been sketched. With the coal once worked near Youngs-
town by the Christy and Gibson No. 2 mines may perhaps be
correlated the ‘‘third vein’’ of East Des Moines and the coal of
the Economy, Maple Block, Gibson No. 4, and old Altoona mines.
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The visible supply of coal in this county appears to be more
than adequate for many years to come, and there are undoubt-
edly undiscovered basins more than equal in aggregate magni-
tude to those already known. Less than eight per cent of the
county has been prospected; while even in the prospected lands
a lower series of Coal Measures from 100 to 200 feet thick has
been left uninvestigated. .The results of the few hples carried
all the way to the Saint Louis limestone have not been encourag-
ing, yet it should be remembered that a certain number of fruit-
less prospects are often drilled in the midst of valuable coal ter-
ritory and that the strata lying immediately above the Saint
Louis are known to be exceedingly prolific in other parts of the
state.

JASPER COUNTY

With the exception of the extreme northeastern corner of the
county, constituting about half of Hickory Grove township, Jas-
per is underlain by strata classified with the Des Moines stage.
The formations underlying the Des Moines, and the latter itself
at many points, have a moderate general dip to the southwest.
The geological structure along a line running from southwest
to northeast across the county is illustrated diagrammatically in
the accompanying sketch. The drawing is on a vertical scale of
350 feet to one inch.

Figure 37. Geological section from Prairie City to Newberg (Williams).
Pl. Pleistocene. St. L. Saint Louis. Ds. Des Moines.
Kd. Kinderhook. Dyv. Devonian.

Owing to their irregular basement and to the varying degrees
of erosion which they underwent before the invasion of the ice
sheet, the Coal Measures vary in. thickness within wide limits.
The underlying limestones and calcareous shales of Mississip-
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pian age have been doubtfully identified in drillings at a number
of localities, but the accuracy of none of these determinations
can be vouched for by the author. It seems certain, however,
that there is a notable thinning of the Des Moines in the eastern
and northeastern sections of the county, while the figures given
below for the central and west central portions have about them
the elements of probability. At Mitchellville, just over the Polk
county line, the base of the Coal Measures was reached at a
depth of 224 feet, making its altitude about 764 feet above
tide.* In drillings in the Oswalt coal-field, a limestone, possibly
the St. Louis, was reached at a depth about eighty feet below the
level of Skunk river. The altitude of the Mississippian at this
point is, if the above assumption be correct, about 730 feet A. T.;
but unfortunately the data obtained for the district are not such
as can be fully relied upon. Considerable difference of opinion
exists as to the thickness of the Coal Measures at Qolfax. Nor-
ton refers the aquifer, which is reached in the majority of the
wells at about 300 feet, to the St. Louis." Basing his deductions
on a somewhat generalized record furnished from memory by
one who had to do with the sinking of several of the wells, Wil-
liams gives the thickness of the drift as eighty feet and of the
Des Moines as 217 feet, placing the base of the latter at about
544 feet A. T.! This furnishes rather a surprisingly low altitude
for the top of the St. Louis, although it is not at all an impossible
one. Dr.T.D. Hulme of Commerce, who has had a wide range of
experience in drilling deep wells in various parts of the state,
considers the Coal Measures to extend downward only 100 feet
in a hole headed on lower ground at the old Hotel Sanitarium.
He describes the following generalized section from memory :

FEET.

Drift, shale, sandstones, limestones, thin coal beds............. 100

Heavy beds of cherty, fossiliferous limestone, containing large
cavities; also one or two beds of sandstone and thin beds of

calecareous SOADPSLOME . ...t irir ittt e 100
. Soft sandstone bearing artesian waters................ .. ... ... 6
Heavy beds black shales with beds of limestone; no coal........ 300

It is, perhaps, dangerous to base any conclusion upon records
given from memory of holes sunk so many years ago. Just east
T cf. p. 149 of the chapter on Polk county. '

+Report on Artesian Wells, ITowa Geol. Surv,, Vol. VI, p. 293; Des Moines, 1897.
1Geology of Jasper County, Towa Geol. Surv.,, Vol. XV, p. 307; Des Moines, 1905.
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of the Chicago, Rock Island and Pacific railroad bridge over
Cherry creek, a limestone has been reached which, if referred to
the St. Louis, would place the base of the Coal Measures a very
moderate depth below the creek bottom, at about 725 feet A. T.
The log of a hole put down in the southeast corner of Newton,
if the record has been correctly given, places the top of the St.
Louis at about the same altitude there. The basement limestone
was struck at depths between 117 and 161 feet in a series of drill-
ings in sections 28, 31 and 32 of Independence township. Just
above it, from one to five feet of coal was encountered.

As in so many other sections of the Iowa field, mining in
Jasper county has been largely confined to the valleys of the
main streams where coal has been seen to outcrop or where it
may be easily traced in test holes of shallow depth. The future
will reveal lucrative basins in other parts of the county, where
only systematic prospecting can hope to locate them. The work-
able seams lie in basins of limited extent, distributed along a
number of horizons, and there appear to be two groups of such
horizons separated by a short stratigraphic interval. Present
knowledge of the conditions is not, however, sufficiently definite
to permit of correlating the coals of the different fields. The
southwestern portion of the county contains much undeveloped
coal; it is the logical field for thorough exploration. The north-
eastern portion is not so promising, both because the Coal Meas-
ures are thinner there and because the strata present were de-
posited contemporaneously with those which have not so far.
yielded abundant coal in neighboring counties on the west and
north. There are strong possibilities, nevertheless, in even the
northeastern townships.

Coal mining began at an early date in Jasper and increased
steadily. In 1860 the production was 2,336 tons; in 1870, 20,720
in 1880, 74,462; in 1890, 192,152, and in 1892, 293,255. The
annual output for the past ten years has been: '

YEAR. TONNAGE. YEAR. TONNAGE.
1898. i 151,816 1903, ..o 270,804
1899. /v . 214,677 1904. ..o 258,098
1900. ... 100,256 1905. ..o e 306,164
1901, ..o 183,500 1906........... e 388,582

1902l [ 235,390 1907 . oo 397,297
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Jasper now ranks fifth among the coal counties of the state.
According to the report of the State Mine Inspectors, the produec-
tion for the year ending June 30, 1908, was 467,552 tons. Ten
mines employed 836 men.

The occurrence of coal in various parts of the county and the
mines in operation in September, 1907, are described below.
Mr. Ira Williams ably described the status of the Jasper coal
industry as recently as 1905.* In order to avoid duplication of
work, his report has been freely drawn upon for material.
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Figure 37a. Map showing the principal mines of Jasper county.

Oswalt. Along the northern side of Skunk river valley from
Valeria to Colfax, extensive mining was undertaken many years
ago. The Jasper County Coal and Mining Company removed
the coal from much of a thick bed, ranging in thickness from
.three to six and a half feet, which lies twenty-five feet below the
level of the river. -This one company mined out as much as 500

“Geology of Jasper County, Iowa Geol. Surv. Vol. XV, pp. 335-348,
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acres in sections 34 and 35 of Poweshiek township, while others
sank shafts to the same seam in adjacent territory, notably the
Valeria and the Diagonal companies, whose shafts were a short
distance from Oswalt. Throughout the field, the roof of black
““slate’’ occasionally hecomes so attenuated that the drift comes
dangerously near the coal, allowing quantities of water to enter
the mines. The dip is, in general, to the west. A lower coal,
somewhat thinner than the first seam, lies from thirty to forty
feet below the one chiefly exploited. A generalized section for
the region is:

OSWALT FIELD.

FEET
18. Soil and dArift ......ccviiiiriiiii it i i e it e 70
I 7 Y ) G N 1
11.. “Slate,” black . ...oiiiir it i e i 0-35
B ' T A 3-61%
9. PFire clay ....... e ettt e ittt r et et et 15-10
8., Sandstone ...l i i et 15-20
s ~ ) -3 - I 1-10
[ ZS o Y- ) 215-31%
B. Fire cClay ...viviiiiiiiiiit ittt inertreetsatssnanaenananns 0-3
4, Sandstome ......ciiiiiiii i i i it e e it e e 15-30
3. Shale, Dituminous .....c.vviereiiineerinrrrcanerernnnsonens 8
T O § o= ) - 4
1

M ROCK et i e et r e et

Number 1 of this section was found in a few other drillings
and may possibly be the St. Louis limestone. Its altitude is
slightly lower than that of the limestone encountered at Mitchell-
ville, in Polk county.

Two small mines are now working the ‘“upper vein’’ in this
district. Both supply an important country trade and haul some
coal to a neighboring switch for shipment. The Warrick mine
(Poweshiek Tp., Sec. 34, Sw. qr.) is entered by a slope 210 feet
long with a grade of one foot in three. Cars are hauled to the
surface by steam power. Four hours’ pumping daily is required
to remove the water entering the mine. The seam is undulatory
and shows an average thickness of four feet. Thirty feet and
more of shale intervene between this bed and a higher one, thir-
teen inches thick. The Adams mine, operating a gin shaft, is
situated a short distance west. In sinking the shaft, thirty feet
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of surface material and thirty-five of ‘‘slate’’ were encoun-
tered. The coal is said to average five feet in these workings.

Southwest of Oswalt, number 10 of the Oswalt section given
above apparently becomes attenuated, although it does not dis-
appear; the lower coal, number 6, thickens slightly and remains
of economic importance; while the thin bed, number 12, persists
essentially unchanged. On the south side of Skunk valley, south-
west of Oswalt, the Burris and Davis shaft reached a four-foot
seam at a level about fifty-five feet above that of the water in
the river. Two thin beds were penetrated at elevations of about
fifty and eighty feet, respectively, above the thick coal. Near the
old Cook shaft, east of Mitchellville (Washington Tp., Sec. 6, Se.
qr., Se. 1), the three Oswalt horizons may be recognized, as
shown in the following section.

OLD COOK MINE, EAST OF MITCHELLVILLE.

. FEET.
L 1 1§ o i T 27
I~ ) 1 - 3
S 7Y Y 1
5. “Slate” and s0apstone .........ciiiiiiii it i e 45
S oY ) 2-3
3. ‘‘Slate,” with a band of soapstone............cociviiunnnn.. 16
R 7 X P e 4
1. FHre ClAY o ittt ittt ettt et isastnaaaanasseeaanraaeanans

The lower coal ‘“‘pinches out’’ to the north. In a well on the
farm of A. W. MacDonald, southeast of the Cook shaft (Wash-
ington Tp., Sec. 8 Sw. qr.) two seams, possibly corresponding
to numbers 2 and 4 of the Cook section, were associated with the
following sequence of strata.

FEET. INCHES.

10. Yellow bowlder Clay. .. vvveerrininneenranannnnnan 100

9. ROCK, Rard ...vvit ittt ittt ii e ittt ianannnanennns 1

8. “Slate” and coal ........ci ittt 40

S 7 ) S 2

B. T CIAY o+ enetnett ettt taaineeeeeenn 2 6
B S ) - T - 18

S 0 7 Y 2 6

3. FUre Clay ...vvtiii ittt ittt et i 4

2. Sandstone, gray, magnetic.......... .. .. i, 8

1. ROCK, BIOWI . .vviiinnearnrneenanrannaranannnnes 62 6

Colfax. Colfax is now the main center of the Jasper county
coal industry. The first mining in the county was done at the



JASPER COUNTY _ 159

Slaughter bank, one and a half miles east of Colfax (Sherman
Tp., Sec. 32, Sw. qr.). A six-foot seam has been removed from
about thirty acres of land by means of drifts slightly above low
water in the Skunk river. The roof is a ‘‘slate’’ of fair stability
and the seam dips to the south one foot in 216. Drilling on the
south, between the Slauglter bank and the railroad, failed to find
the coal in some cases; while in others little or no roof was pres-
ent. No coal was found in an interval of sixty-five feet below
this bed. About the same conditions were met in drillings just
south and west of Colfax. The Slaughter coal appears to occupy
the horizon of the principal bed of the Oswalt district.

The largest mines in the county are located southeast of Colfax
near Severs, a mining camp. Two shafts, shipping over the coal
spur of the Colfax Northern Railroad, are being operated by the
Colfax Consolidated Coal Company. The company control
about 1,000 acres of coal rights in Mound Prairie and eastern
Washington townships. The whole has been thoroughly pros-
pected and workable coal found to underlie considerable areas.
Their mine No. 7 (Mound Prairie Tp., Sec. 17, Sw. qr., Ne. 14) is
developing coal three feet six inches to six feet in thickness at a
depth of fifty-five feet. The seam is undulatory. The roof is a
bituminous shale, bearing in places thin streaks of limestone
which weaken it to some extent. Hoisting is done by a geared,
two-cylinder Ottumwa engine, supplied with steam by five boil-
ers, one of 100 horsepower and four of forty horsepower each.
The haulage engine, situated above ground, is a four-drum,
double Ottumwa tail-rope engine, ninety horsepower at eighty
pounds pressure. Coal is supplied to the engine room by an end- -
less chain purveyor. Jackson ‘‘half dump,’”’ automatic cages
are in use and chutes are arranged so that three freight cars
may be loaded simultaneously. Workings are planned on the
room and pillar, double entry method. Tail-rope haulage is ex-
tensively employed. '

Mine No. 8 of the same company is one mile south of No. 7
(Sec. 20, Nw. qr.). The shaft is 164 feet deep. The tipple is
excellently well arranged to handle a large output. From the
automatic cages the,coal descends over a somewhat complicated
system of screens. Five cars may be loaded at once, three with
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~ various grades of large coal and two with pea and slack. The
two-cylinder hoisting engine is direct-connected and is supplied
by three boilers of 100 horsepower each and one of 150 horse-
power, fed by two Penworthy injectors. A McEwen high-speed
engine and a Goodman multipolar generator furnish the electrie
power used in the mine for illumination and for-the recently in-
stalled Goodman haulage motor. The coal at No. 8 exhibits the
same variations in thickness as does that at No. 7 and is con-
nected with it at one point at least. ‘As in many other portions
of the Towa field, however, the thick coal here lies in adjacent
basins separated by areas where the bed becomes attenuated or
fails completely. The seam at No. 8 is strongly undulatory and
possesses a ‘‘slate’’ roof which requires much timbering. In
- parts of the workings, iron pyrite is found freely distributed in
irregularly placed bands and nodules. Running north and south
near the shaft is an ancient channel of erosion, which has cut out
some of the coal. Rolls in the roof are occasionally found, but
give little trouble.

Following is a section in a drill hole put down on high ground
near shaft No. 8. The churn drill is used by this company in
all of its prospecting. Hssentially the same sequence was found
also one-half mile east. '

FEET. INCHES.

17, 800l ottt e .. 4
BT ) 26
15, Sea muUd .o viii e i it et e e e, 13
o 14 Sand ... i e e a e 4
13. Sandy shale ......cciiiiriiiririiiinrinennnnss 3
12, Blueclay ..vviniiiinie ittt ce e 16
11, S0APStONE v v vttt ittt ittt e e e e 3
10. Sand rock ........... e 4
e TR 10 - o1 ) 4 U= 7
8. Slate i it et e i 10
T. €0al DIOSSOI & .o vtiternr e iaenrrnenensneeennnnnnn 6
6. Slate ... i e it i e 11 6
TR - ) 1
4. S0apStOne ... .. i it e i 7
R 5 58
2. Lightslate ............ ... it e e 3
I 7 T ) S 5
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A mile and a half south of No. 8 is the Shorten bank (Mound
Prairie Tp., Sec. 29, Sw. qr., Se. 14), reopened during the sum-
mer after an idleness caused by the burning of the shaft. A
four-foot coal bed is reached at a depth of 100 feet. Impurities,
especially ‘‘sulphur,’” are common in the seam. This is a local
mine, hoisting with a twenty-horsepower double engine. Less
than one acre has been worked out.

Mete. Local mines have operated intermittently in the vicin-
ity of Metz. Northwest of Metz (Mound Prairie Tp., Secs. 1 and
2) two seams, both outeropping in the vicinity, have been worked.
The lower seam is eighteen inches to four feet thick and lies at
about the water level in Skunk river. The upper bed lies just
below the drift, thirty-nine feet above the river, and varies in
thickness between fourteen inches and three feet. The lower
coal is the one usually developed. It has a good roof of sand-
stone, beneath which ‘‘bowlders’’ and masses of calcareous iron-
stone sometimes appear, replacing all or part of the coal. In
the edge of the Skunk river flood plain, a twenty-two inch coal
was found at a depth of twenty-five feet below water level. Some
mining has also been undertaken in a small way southwest of
Metz (Mound Prairie Tp., Sec. 15, Se. 4). On the land of Dex-
ter Fowles, coal of good quality was taken from a shaft fifty-
seven feet deep. The seam is four feet six inches thick and has
a roof of firm ‘‘slate.”’ )

Newton. For many years coal has been mined south and
southwest of Newton, chiefly for local use. Four coal banks are
now in operation during part of the year in the district lying
about three miles southwest of Newton, in Palo Alto township.
The field, which includes all or parts of sections 5, 8, 9, 10, 3, 15
and 16 and small portions of adjoining sections, bears two seams
separated by a short interval. The following section may be
taken as typical for the distriet:

FEET.
7. Soil and dArift ..ottt e 20
6. Sandstone or “slate” ......... ... . i i 6-20
5 JR ' ) Y5-4
4. FUre Clay ...t i i e e b, 0-6
R JR 1 - - 3-20
. JR oY ) 15-5
1. Fire clay
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The strata exhibit even more pronounced variations in thick-
ness-than is indicated in the above section and their lithological
characters are not at all constant. Where one coal is well devel-
oped the other is apt to be thin or lacking, while throughout the
field there are barren areas in which neither seam is found. True
faults of small throw, known locally as slips, are common, espe-
cially in the lower seam. Drillings on both sides of the railroad
in the northern part of section 8, Palo Alto township, are said
to have stopped in a stratum of limestone about fifty feet below
the level of the track. It is possible, though by no means certain
that this is the St. Louis limestone at the base of the Coal
Measures.

Mr. Lister, who has operated several mines in this field, is now
working a small slope on section 10 (Nw. qr., Ne. 14). The
opening penétrates the hill for about seventy yards through coal
that is from eighteen inches to two feet thick. Old workings not
far distant show four feet of coal in the same seam and the
present slope is being excavated in the hope of finding a similar
thickness at this point. In ascending order, the strata above the
coal are: ‘‘slate,”’ 3 feet; fire clay, 4 feet; coal, 8 inches; soft
sandstone, 8 feet. :

The McAllaster bank is a new mine (Sec. 9, Ne. qr., Sw. 14)
with a shaft thirty-four feet in depth. The “‘upper seam’’ is the
one worked; the-‘‘lower’’ has been found also. On the west side
of this forty-acre tract, drillings are said to reveal a thickness of
four feet or more for the ‘‘upper’ bed. FKntries have been
driven a short distance. A twenty-horsepower engine is used
for hoisting.

Carson Brothers Coal Company have a forty-foot gin shaft not
far from the McAllaster (Sec. 9, Sw. qr.). The seam is four and
one-half to five feet thick with a slight general dip to the west.
Over the coal is a fairly firm roof made by thirteen to eighteen
feet of fissile shale or “‘slate.”” The bottom is a fire clay, occa-
sionally replaced by white argillaceous shale.

French Brothers sank seventy feet to a five-foot coal southeast
of the Carson (Sec. 16, Se. qr., Nw. ¥4 ). Hoisting is done with a
twenty-two horsepower engine. As the ‘‘slate’” and soapstone
roof proved dangerous, six inches of coal is now left up and gives
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ample warning before a fall occurs. Under the three feet of fire
clay that underlies the bed worked another coal, which, however,
is only three inches thick, occurs. Fifteen feet and less above
the principal seam is a nine-inch coal.

Some of the earliest mining in the state was inaugurated on
Cherry creek (Newton Tp., Sec. 32, W. 14), where there are two
seams bearing a close relationship to the field just deseribed.
The lower coal is about at the creek level and is one foot in
thickness. The upper lies close to the drift, twenty feet higher

-and is eighteen inches to two feet thick. The interval between the

two is bridged by shale. Deeper drilling revealed no other
seams. ‘Four miles southeast of Newton, near the Iowa
Central tracks (Buena Vista Tp., Sec. 7), several drifts have
been operated on the land of A. C. Davis. The seam is eighteen
“inches to two feet in thickness. Water caused considerable
trouble. B , -

Vandalia. At the village of Vandalia, two seams have been
utilized. The Cavitt shaft, sixty-five feet deep, reached the lower
“bed, whick i§ four feet in thickness. The Pulver slope mined
from a three-foot coal twenty-five feet higher. A drilling in the
town brought to light a third horizon, thirty feet below the sec-
‘ond and bearing coal eighteen inches thick. In the northeast
corner of section 30, a seam twenty-two inches thick has been
drifted into to some extent. Wells near Vandalia seldom fail to
penetrate coal beds at moderate depths. On Walnut creek
(Des Moines Tp., Sec. 34, Ne. 14) coal was taken from a thirty-
inch seam until trouble with water and a poor roof caused it to
be abandoned. Two miles to the north, coal is still taken out
by two local mines during the fall and winter months. The
White mine is west of Walnut ereek (Sec. 22, Nw. qr.) and drifts
into a seam four feet thick, twenty-eight feet above the creek
level. Two feet of ‘‘slate’” above the coal is overlain by an
eighteen-inch limestone ‘‘caprock.”” There is a gradual dip to
the southeast. The Norris drift (Sec. 22, Ne. qr., Se. 14) has
been in operation on the opposite side of the creek for more
than twenty-five years, and about thirty-three acres have been
mined out. It is now worked by Charles Calvert. A ‘‘sulpbur
band’’ of black jack and iron pyrites, two inches in thickness,
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occurs persistently in this coal. The bed is very similar to that
mined on the west side of the creek.

Prairie City. Coal northeast of Prairie City has already been
described in connection with the Colfax district. One-half mile
east of Prairie City, at the north edge of section 1, a drill hole
185 feet deep penetrated three and one-half feet of coal at the .
bottom. Mining was not undertaken on account of water.

- Monroe. On Calhoun creek, four miles west of Monroe, drifts
were at one time run into a four-foot coal which outerops in the
hillsides (Des Moines Tp., Sec. 32). Water and a poor roof
have prevented mining here during the last twenty-three years.
"~ Four miles east of Monroe are a group of local mines working
in a district which was once one of the most active in the county.
An important mining camp named Draper was established and
operations were undertaken on a large scale by the Jasper
County Coal and Mining Company and others. At present only
a few small mines are in existence. There are two coals in this
district, a lower four feet thick and an upper sometimes slightly
. thinner. The two beds are separated by from ten to forty feet
of shale and sandstone. The larger mines worked both beds;
but at present only the upper is being developed. Considerable
coal is still to be won from the area, but many of the property
owners are reserving their coal rights for future sale.

‘Wm. Marshall is hoisting coal from a shaft fifty-six feet deep
by means of horse and gin (Fairview Tp., Sec. 33, Ne. qr.). The
upper seam is from three to four feet in thickness. The second
seam, about twenty feet below, is a ‘‘shooting’’ coal and is not
worked. Long wall mining in the upper bed is rendered peculi-
arly easy by the presence of a clay band, from eight inches to one
foot in thickness, separating the coal into two benches. Upon
the removal of the clay band, the top coal wedges down by its
own weight, while the bottom coal may be pried up with bars.
This mine is quite new.

A fourth mile northeast of the Marshall is the Shaw mine,
entered by a slope ninety feet in length with a grade of one in
twelve. The upper seam is three feet eight inches thick at this
point and is split into two divisions by a clay band; fourteen
inches in thickness on an average. In one part of the workings
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this band is only six inches thick; while at the other end of the
breast, only 300 feet distant, it has increased to three feet. The
lower seam is found as at the Marshall and was formerly worked.
The present slope is a new opening into old workings. The old
Shaw slope, a short distance south (Sec. 33, Ne. qr., Ne. 14),
had removed the upper seam from under more than eighteen
acres. :
The Gray slope and Sheeler Brothers shaft are adjacent mines
working on the northern border of the old Gilchrist workings
(Sec. 34, Sw. qr., Nw. 14). A‘layer of impure coal about oné
foot in thickness lies in the middle of the seam here. The coal
is three feet six inches thick. It lies so close to the surface that
water gives much trouble after heavy rains. '

The McConoghey mine is situated northeast of the ones pre-
viously mentioned, near the Skunk river (Sec. 26, Ne. qr.,
Sw. 14). A slope enters a four-foot seam, which is capped by
arenaceous limestone, a rather common occurrence in this field.
The dip is to the southwest. An unusual feature for the distriet
is a well defined fault which occurs here. A displacement of two
feet has been measured; the fault plane is nearly vertical and
strikes northwest-southeast. A lower bed, penetrated in a well
at a depth of forty-five feet, is reported to be eight feet in thick-
ness. Southwest of the McConoghey, in the same section, the
lower seam is known to be thirteen feet below the upper. The
latter shows the thin clay band characteristic of it farther west.

.In the southwest part of section 36, the coal occurs in the hills
bordering the Skunk river flood-plain, and a small amount of
mining has been done here.

Lynnville. Considerable coal has been found north and west of
Lynnville along North Skunk river and its tributaries. In section
3 of Lynn Grove township, two seams outerop above river level.
Farther north, in sections 33 and 34 of Richland township, three
seams are known. Only the upper bed, which varies between
one and four feet in thickness and lies about twenty-five feet
above the river flood-plain, has been mined. Under quite a large
area here, at least one workable seam may commonly be found
at any given point not too near the river bottoms. A general
idea of the sequence of strata in the district may be gained from
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the shaft record of the old Black Oak mine (Sec. 34, Se. qr.,
Nw. 14):

FEET. INCHES.

5 11. Drift.

[ 10. Clay shale, light-colored
above.

4 9. Coal.

5 8. TFire clay.

5 7. Sandstone, soft, massive,
upper six inches indu-
rated. :

o 6. Shale, somewhat fissile,
irregular concretionary -
bands of impure lime-
stone, ‘‘niggerhead,” at
base.

1 10 5. Coal.

-3 Fire clay.

3 3. Shale, bituminous.

1 4 2. Coal.

2

1. Fire clay (exposed).

Figure 38. Shaft of old Black Oak mine, Lynnville.
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PART II

COAL DEPOSITS OF SOUTH CENTRAL IOWA
- MADISON COUNTY

The southwesterly dfp of the Des Moines strata carries them
under the Missouri in Madison county. Des Moines rocks are
the highest of the indurated series in the northeastern section of
the county and in long re-entrants running far up all the main
valleys; but in other parts of the region the barren lower sec-
tion of the Missouri stage lies over and conceals the more freely
coal-bearing members of the Pennsylvanian. Outerops of the
Des Moines are of that upper portion which preserves its char-
acteristics more persistently than do the more heterogeneous
strata below it, as has been more fully deseribed in the section
on Guthrie county. It is probable that the three coal horizons
found along the Raccoon river in Guthrie are represented also
in Madison. ¥or example, what is probably the Panora coal
appears on Bulger creek in Jefferson township and the Lons-
dale and Marshall in Madison township (section 25). Coal is
also found on Cedar creek (Crawford Tp., Secs. 17 and 18),
southwest of Bevington (Sec. 36), near St. Charles, and along

"Clanton creek and Middle river. All these seams are, however,
quite feebly developed and hardly of even local importance.®

The heaviest of these coals, where they approximate a thick-
ness of two feet, have been mined for local consumption during
the fall and winter months. T.ess of this is done now than a
decade or more back. A two-foot bed has been drifted along
Middle river near Patterson and near North river in Madison
township (See. 25, Nw. qr.). There are probably basins of good .
coal underlying Madison county; but it will be necessary to drill
m., is taken largely from Tilton and Bain: Geology of Madison County,

Iowa Geol. Surv., Vol. VII, pp. 537-539; Des Moines, 1897. Recent developments are
practically negligible. s
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200 or 300 feet in order to reach the horizons which have yielded
the best coal in other parts of the state. Thick coal was found
at Van Meter in Dallas county at a depth of 285 feet in a shaft
the mouth of which had an elevation above sea level of 878 feet.

Shale, sandy.......c.vvviiitiiininnn.. 32
. Limestone, impure, bluish............. 2

Shale, black, bituminous.............. 3

Shale, argillaceous, bluish............. 14 .

oCoal e e e 2

At Lucas, in Lucas county, four to five feet of coal is found at
a depth of about 290 feet, with another thick seam slightly
lower. Conditions at Lucas should be very similar to those in
the lowlands of northeastern Madison county. Rumors have
been circulated of discoveries made in deep drillings near Peru,
but nothing at all definite could be learned. Thinner, but still
profitable, seams may he expected nearer the surface. Such
beds are found in Dallas, Warren, and Lucas counties. South-
west of Norwalk, about four miles east of the Madison county
line, a thirty-two inch seam lies at an altitude of about 890 feet
A. T. and is reached by a shaft sixty-five feet deep.

WARREN COUNTY

In no other county in the state, apparently, are the possibili-
. ties of finding hitherto undiscovered coal so bright as in War-
ren. In Polk on the north, Marion on the east, and Liucas on the
southeast, strata corresponding stratigraphically with those un-
derlying Warren are known to include coals in abundance. Ow-
ing to the fact that numerous thin coals outerop in the many
deep valleys into which the surface of the county is carved, the
temptation has always been to neglect search for deeper seams
and to confine attention to those already in sight. Kven the lat-
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ter, however, are worthy of development on a much larger scale
than they have received. A serious check on attempts to estab-
lish shipping mines within the confines of the county has been
the poor transportation facilities at hand and the difficulty of
construeting new lines in so rough a country. This.is a draw-
back which will bé obviated in the course.of time.

As in other sections of the Towa. field, the coals of Warren
lie in more or less isolated basins that are surrounded by areas
in which the seams are either attenuated or absent. These
basins exhibit a certain amount of regularity in their arrange-
ment along stratigraphic horizons or groups of horizons, as has
been carefully worked out by Tilton and deseribed by him sev-
eral years ago in the following paragraphs:*

Coal Seams of the Lower Group. In this line of strike the
borings at Milo and southeast of Palmyra are the only ones,
having accessible records, that have pierced the Saint Louis
formation below the Coal Measures. The ‘‘Carbonaceous shale”’
at Milo, at a depth of about 328 feet from the surface or 609
feet above sea level, marks the lowest herizon at which there is
now any evidence of coal in the county. It might be regarded as
the lowest possible horizon were it not that the floor on which
the Coal Measures rest is so irregular. Southeast of Palmyra
(Tp. 76 N., R. 22 W, Sec. 5) the Saint Louis is 329 feet below
the uplands or 546 feet above'sea level.

The strata are nearly horizontal, the dip rarely reaching as
much as two. degrees southwest, but because of the slight dip to
the southwest and the slope of the surface to the northeast, the
several strata gradually approach the surface toward the north-
east and recede farther and farther from it toward the south-
west. Southeast and northwest the old Saint Louis surface lies
as nearly horizontal as any surface carved into ridges and val-
leys by erosion may be expected to lie.

About sixty-eight feet above the lowest horizon are unsatis-
factory indications of a second horizon; while a marked third
horizon lies 712 feet above sea level, or '995 feet below the up-
land surface at Milo. This latter horizon is the upper one in the
two groups found at and below the altitude of 725 feet above
sea level, and marks the upper part of the group of strata in

"Gcology of Warren County Towa Geol. Surv.,, Vol. V, pp. 344-347; Des Moines,
1896. Immediately after the panic of 1893, there were a large number of farmers
mines taking coal from thin seams. The number of these has steadxly decreased ;: while
all of the mines now in operation, with one unimportant exception are wonkmfr coals
known for many years. Professor Tilton’s account takes cognizance, therefore, of all
information obtainable at the present time.
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which coal has been formed of greatest thickness near Des
Moines on the north and Lucas on the south. At this same level
lies the lowest coal penetrated by Earle Brothers, in section 9,
southeast of Spring Hill. At this same level also lies Caldwell
and Cassidy’s mine in section 31, just west of Summerset; and in
section 28, -east of Summerset, Jones and Benham have mines
where theIe is a local thlckemno of the coal, if not an inde-
pendent basin. To a continuance of this same horizon belongs
the seam of coal in the bluff at Ford. This particular horizon,
then, is marked by evidence of coal so widespread and of such
thickness (two and a half to three feet) that the horizon may
be considered as one especially rich in coal.

Coal Seams of the Upper Group. All seams, evidences of
which have been found above the horizon last described, outerop
along ravines at different points in the county. The first of
these, the lowest of the group, is to be found in the central part
of the county, at and above a level of 800 feet. It lies at the
level of Middle river east of Spring Hill, in section 2, and at the
level of North river in sections 19 and 20, Greenfield township.
On South river it is about on a level with the river bed south of
Indianola, but it dies out before reaching Milo. Another seam,
a few feet below the position of the one last mentioned, is at
Summerset, about the level of the railway tracks. FEast of Sum-
merset it is frequently drifted as a surface seam. Another seam
on this same horizon appears at the level of Whitebreast creek,
in section 35 of Whitebreast township.

These upper seams mark quite an important coal horizon.
The coal, under favorable conditions, is quite uniformly eighteen
to thirty inches thick.

Above this horizon, in the west-central part of the county, two
others exist over quite an area, the first about thirty-five feet
above it, the second forty-five still higher up. The lower of
these two seams furnishes an easily accessib]e supply of coal
in Jefferson township, the upper seam appearing only at the
higher points along the divides. The horizons of these two
seams are also marked in White Oak, Otter and Liberty town-
ships by indications of coal. The upper seam is drifted in a
few places while the lower of the two horizons is drifted in the
vicinity of Milo and in the south-central part of Belmont town-
ship. Both horizons appear in the ravine of section 26, southeast
of Lacona, and the lower of the two is mined a mile north of
Lacona.

Intermediate Coal Seawms. Between these two groups of

"seams, one at and below a level of 725 feet in the central part
of the county, and the other at and above 800 feet—belong the
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seams outcropping along the ravines in southern Richland, Pal-
myra and Union townships, where they are often drifted for
local use. These latter seams frequently present a thickness of
eighteen inches of good coal, and are more nearly related to the
upper of the two groups of seams in the central part of the
county than to the lower group.

The carbonaceous material found in the well at Milo at a depth
of 150 feet from the surface, or at an elevation of 775 feet, sug-
gests, together with the position of coal in Palmyra and Union
townships, a coal horizon that may be looked for at a correspond-
ing level in the southern part of the county.

In the southwestern part of the county the single coal seam
that exists will not afford very profitable mining, nor are there
local indications that there are seams to be reached by shafts of
moderate depths. The nearest coal seam to the northeast would,
if extended beneath Virginia township, lie about thirty feet be-
neath the river bed at the mouth of Limestone creek. To the
east of Limestone creek, nothing but sandstone appears till the
vicinity of Squaw creek is reached.

All of the mines in operation in this county are small local
affairs, using man and car haulage, and if shafts, primitive
methods of hoisting. The more important banks are near La-
cona, Milo, Summerset, Carlyle and Norwalk. They will be men-
tioned more minutely below. Practically all of the county’s
production has been consumed within its own borders. The
annual output has never been considerable; but, on the other
hand, it has seldom dropped as low as 1,000 tons. Commonly,
Warren has mined between 5,000 and 25,000 tons per year. In
1900, one of the banner years, the tonnage published by the Iowa
Geological Survey was 27,824. Since that year the output has
gradually declined; for the vear ending June 30, 1908, the State
Mine Inspectors report a production of 5,950 tons. These fig-
ures do not, however, include coal taken out by small country
banks, working only two or three men for part of the-year. The
six principal mines of the county employ only thirty-seven men.
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NORTH RIVER VALLEY.

Descending North river from the west county line, an expos-
ure of good coal is met with a little over a mile down stream
(Linn Tp., Sec. 32, Sw. qr., Se. ;). As measured by Tilton, the
section 1s:

FEET. INCHES.
Sandstone, gray, easily decomposed................ 1 6
Shale, clayey, blue, jointed........................ 5
Sandstone, very fossiliferous.....................
Shale, clayey, blue, jointed; sandy above...........
Shale, clayey, black.............. i,
Sandstone, nodular, reddish...............:......
Coal, Very g00d . ... ...ttt e 3
Fire clay, exposed..........o.iiiiiriinnnn..

— D 0O Oy O N
o W o

Two miles northeast of this exposure (Sec. 34, Ne. qr.), a
forty-foot shaft was sunk to what is probably the same seam. At
this point the bed is three feet in thickness. ‘

Two miles southwest of Norwalk and a half mile north of the
river (Sec. 23, Nw. qr., Se. 14) is the local mine of the Hartshorn
and Son Coal Company. The shaft is sixty-five feet deep to a
seam thirty-two inches thick. Hoisting is effected by a traction
engine attached to a drum. The seam exhibits a dip of one foot in
sixty to the north. The rcof is an argillaceons shale which re-
quires considerable timbering; the floor is a fire clay that shows
some tendency to heave. T'wo miles southeast of Norwalk, a coal
lying a few feet above water level has been reached by shafts
and slopes at various points along North river (Sees. 19, 20, 21
and 29, Greenfield Tp.). The seam varies from two to three feet
in thickness. The Hawkeye mine now supplies a good grade of
coal to the surrounding farmers. Down river (Sec. 22), the
coal is found sufficiently far above the river to be reached by
drifts.

A few miles southwest of Carlisle, drifts and shafts have
reached a thirty-inch coal from the south side of North river
valley (Allen Tp., Sec. 8). A bit more than half a mile south
of the river threé mines are now supplying a local trade. They
are located in the upper portions of the valleys of small tribu-
taries to North river, at an elevation of from forty to fifty feet
above the level of the river. The seam varies in thickness from
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thirty inches to three feet. A fairly constant characteristic of
the bed is a ‘‘sulphur band’ of black jack and iron pyrites
about one inch thick, which lies near the middle of the coal. The
roof is a ‘‘slate’’ of fair stability, although weak in places. The
John Gross mine formerly worked a twenty-four foot shaft,
but a slope has recently been opened (Allen Tp., Sec. 8, Sw. qr.,
Sw. 14). The coal may be seen outcropping here in a ditch near
the slope mouth. A few hundred feet southwest is the new Peter-
son coal bank, a slope 180 feet in length to the coal. A half
mile east is the Myers and Farrel shaft, thirty feet in depth
(Sec. 8, Se. qr., Nw. %4). Hoisting is done with horse and gin.
Work has been chiefly south and west of the shaft. For 300 feet
from the shaft the dip is southwest, then ceases, and finally be-
comes slightly reversed.
MIDDLE RIVER VALLEY.

Along the upper course of Middle river, in Warren, little min-
ing has been attempted and a large part of the coal used is taken
from beds less than fifteen inches in thickness. There are, how-
ever, several places where workable seams are known. South-
east of Spring Hill, a boring made by Karle Brothers near their
old shaft furnished the suggestive record given below (Tp. 76 N.,
R. 24 W, Sec. 9, Nw. qr., Se. 14). The top of this drilling is
twenty-eight feet above the river bed, so that the first seam men-
tioned in this record is that which is found to pass beneath the
river bed close by.

FEET
17, Soil and Clay ... ..ottt i e e e 8
16. Shale, clayey, blue . ...t e e 6
15, Sandstone ... ... e e 1
14. Shale, clayey, dark............... N 1
13, Coal ... e e e e [
12, Fire clay ... e e 2
11. Shale, sandy, hard .......... . i 13
10. Shale, Clayey .. oottt i et e e et 5
9, SandsStome . ... ... e e 114
8. Shale, Clayey ... e e e e e 12
T. Shale, clayey, black ......cuiini et 5
6. C0al .o e 2%
5. Shale, sandy, hard ... ...ttt et 21
4. Shale, clayey, red and blue........... i, 34
3. Sandstone, densSe . ... ... it e i 17
2. Shale, clayey, black ...... ... e 5
R 7 Y- N 4
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According to Professor Tilton’s geological cross-section along
Middle river, number 1 of the above record occupies the same
horizon as the coal mined at Ford, on the Des Moines river.

Between Earle Brothers’ shaft and Summerset, only thin coals
have been reported. At Summerset, shafts were sunk sixty to
100 feet to the so-called ‘“‘third vein,”” which was four feet in
thickness. Nothing has been done at this point for some years,
but two miles northeast is a group of local mines working in a -
seam which lies from fifteen to thirty feet above the low water
level of North river. This bed varies in thickness from thirty
inches to three feet where worked, and shows persistently, about
one foot above its base, an inch or less of iron pyrites. In this,
as in its altitude, the seam corresponds closely with the coal
worked near Carlisle. It has a slight dip to the south. The
roof is a thin layer of black ‘‘slate’ overlain by a thin arena-
ceous limestone which renders the whole secure, except where
the base of the drift approaches perilously near the coal. Sixty
feet above the seam now worked is a fifteen-inch bed which has
been mined a little. From sixty to forty feet below the seam now
worked is a heavier bed, said to be as much as four feet thick in
places. Between the two lower seams a thin bed, known locally
as the ‘‘lost vein,’’ is sometimes present and sometimes absent.
Two mines are now supplying a local trade from the seam first
described. The Overton mine (Tp. 77 N., R. 23 W., Sec. 33, Nw.
qr., Ne. 14) is taking coal from a shaft recently sunk 125 feet. The
Buchanan mine operates a shaft thirty feet deep on lower
ground, one mile north (Sec. 28, Nw. qr., Se. 14). The lower .
seam was also worked in this vicinity formerly. The accom-
panying figure illustrates the sequence of strata above the lower
coal, which probably lies in the Ford horizon.

Three small mines are now working at and near Ford. Con-
siderable coal has been taken out in the past from a seam which
outerops along the base of the bluff until it comes to an end as
it reaches the water level of Middle river, one-fourth mile east
of the Clarkson bridge. The stratigraphic relationships of the
Ford coal with other seams along the Des Moines river have
already been discussed in the chapter on Polk eounty.
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FEET. INCHES.

24 19. Drift, yellow sands and
variegated clays.
1 1 18. Limestone, blue, fossil-
iferous.
7 17. Shale, blue, argillaceous.
16, Limegtone, fossiliferous.
4 15. Shale, black, fissile.
2 14. Coal.
1 2 13. Fire clay.
3 4 12. Sandstone, with nodules
of black limerock.
5
11. Shale, gray with streaks
of red.
7
10. Sandstone.
8
9. Shale, argillaceous.
10
3 8 Sandstone.
10 7. Shale, argillaceous.
9 6. Liméstone.
3 5. Sandstone.
6 4. S?Ja]e, argillaceous.
2 3. Shale, black, somewhat
) fissile.
2 10 2. Coal.
2 1. Fire clay (exposed).

Figure 40. Section of shaft at Bennum mine. Summerset.

The Locust Grove Coal Company have a thirty-foot shaft a
little less than a mile southwest of Ford (Richland Tp., Sec. 9,
Sw. qr., Sw. 14). Hoisting is by horse-gin; pumping by traction
" engine. The seam is level and shows a thickness of four feet
12
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four inches. A constant feature in it here is the inclusion of a
band of black jack about eighteen inches above the base of the
coal. The thickness of the band, from eight to eighteen inches,
is included in that of the seam as given above. Above the coal
is fourteen feet of slate; next higher, six feet of the massive
Ford sandstone.

A slope, sometimes called the Red Diamond, is taking out a
large pillar left by the old Fordville company in their workings
opposite the store at Ford. The roof over this particular piece
of coal is not good. The ‘‘dirt band’’ found at the Locust Grove
is practically lacking at this point; but more sulphur is present.
The old workings are said to extend back nearly a mile from the
face of the bluff.

Another slope is being operated opposite the Ford station,
where the seam is from three feet to fifty inches in thickness,
and shows only a one-inch ‘“dirt band,’’ near the base of the coal.
There are no ‘‘slips.”” Rolls in the roof ocecasionally cut out all
or part of the coal. The roof is an infirm black ‘‘slate,”” which
may be as much as twelve feet or as little as six inches in thick-
ness, and is capped by the heavy Ford sandstone. The present
company, having run 350 feet into the bluff, is heading off part
of the old Fordville workings.

SANDYVILLE DISTRICT.

In the southwestern quarter of the county, very little coal has
been found and only thin coals have been worked along South
river above Ackworth. In the vicinity of Sandyville, east of
Ackworth, some two and three-foot coal is known. One mile
west of the village, two feet of good coal has been reached by
drifts (Union Tp., Sec. 20, Ne. qr., Ne. 14). Three miles north
of the town three coals are shown in the following exposure
(Union Tp., Sec. 3, Se. qr., Nw. 14):

FEET. INCHES.

50 D 00 &~ U RO 15
9. Shale, clayey, black ......... .o 2
F S 7+ V2 ) E S U AP 1
7. Shale, Clayey, STAY «ivrirtininrnnnnenanaearannns 4
6. Limestone, gray, arenaceous, fossiliferous.......... 2
5. Shale, ClaYeY, STAY «.vevrnennreanrninrnnanerennns 8
R 7o Y- X [ PSP 3 7
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3. Shale, Bray ...vuveviiitini e tenn i teinnnaan 34
2 Y- ) P 1 1
1. Shale, clayey (exposed to South river)............. 2 6

A mile south of this exposure, in the valley of a small creek,
a three-foot seam was reached by a shaft twenty-four feet deep
(Sec. 10, Se. qr., Nw. 14). A mile northeast of the exposure, a
coal from three to three and a half feet in thickness was entered
by drifts (Richland Tp., Sec. 35, Nw. qr., Se. 14). It will be seen
that there is considerable workable coal near South river in this
region, and it has been left practically untouched. On the north
side of South river valley, in Palmyra township (Sec. 5, Sw. qr.),
two drillings were carried to the base of the Coal Measures.
Only one of these, begun on higher ground than the other,
showed coal. The drill record of the latter test is given in full
below :

FEET. INCHES.

T 1o 4
34. Clay, yellow, with gravel below................... 20
33. Sandstone, yellowish .............c.ciiiieiin. 11
32, Shale, BIUe ....tiuritiiiiiieenteenerern e 3
31. Limestone, fossiliferous .........cvvveevenrenennns 4
30. Shale, black ........covveeuren.. et 4
29. Coal ..o A AL 1 8
A T 10 § =K ¢ - 8
27. Sandstone .........iiiiiiiieiii it 4
26. Shale, Bray ...cuvivrerienrneenenanrnsnnconnsnnan 12
25. Shale, clayey, black .......... et 2
b S O ) 1
23. Fire Clay ...uiiiiiiiniii ittt e 3
22. Shale, clayey ......... e 16
21. Shale, clayey, red running to brown, bed of South
D 7= PR 26
20. Shale, brown, sandy below......covverrenenrennnn. 19
19. Shale, bituminous ............cciiiiiiiiiiiann.. 2
18. Shale, Clayey .viritii ittt e eeareanrannn 14
17. Shale, clayey, black ..o, 6
16, Coal ... e e 3 8
15, Fire clay ............. T 4
14. Shale, gray with hard bands..............coviu.nn 10
13. Shale, soft, blue, with bands of gravel............ 27
12. Shale, sandy ....... e e et 11
11. Sandstone, compact . ....oiut it i e 6
10. Shale, bright, with ironstone bands................ 17
9. Shale, clayey, red, blue, and brown................ 26

8. Sandstone, fine-grained ....... e I 4
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7. Shale, light above, dark below, hard........... ... 28
6. €Al ... e e 1 10
5. Fire Clay ...iiiii i e e C 2
4. Shale, clayey, black ............coiiiiininaon.. 16
3. Shale, light, with hard bands.................... 7
2. Shale, gray, very hard and sandy................. 12
1. Saint Louis limestone ........................... 38

Total ... e 367 2

South and southeast of Sandyville, along Coal and Fly creeks
and their tributary branches, numerous drifts and slopes have
taken coal from thin beds. In almost all cases these seams show
thicknesses of less than two feet. Heavier coal could probably
be found by drilling. '

MILO DISTRICT.

Three miles southeast of Milo, on Flank creek, is a field show-
ing a basin of coal from thirty to forty inches in thickness. The
coal is of medium grade, thin bands of pyrite being interspersed
through its substance. Two other seams are found at slightly
higher levels; they are commonly thin, yet occasionally show as
much as two feet of coal. The lower bed is tapped during the
“colder months by shafts, slopes, and drifts at several points in
sections 28, 29, 32 and 33 of Belmont township and in the north-
ern portions of sections 3 and 4, Whitebreast township. The
most important of these small mines at the present time is, per-
haps; the Heinen drift (Belmont Tp., Sec. 33, Ne. qr., Ne. 1),
where the bed lies at an altitude of 835 feet above sea level. Mr.
Heinen is now pulling pillars and preparing to move to a new lo- -
cation not far up Flank creek, where three feet of coal has been
found in a well.

On Otter creek and its tributaries west and southwest of Milo,
is a group of small local mines. One mile west of Milo (Otter
Tp., Sec. 13, Sw. qr., Sw. 1), is the Hollingsworth bank, reached
by a shallow shaft. The seam is eighteen inches thick. This
mine has been idle for two years, but may be reopened. One
mile southwest (Sec. 23, Nw. qr.), Joe Mitchell works intermit-
tently a slope for the local trade. This coal is also thin. The
principal mine of the distriet is the Bayles bank, one mile and a
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half southwest of Milo. ‘A slope is now being driven in from the
valley of a small ‘“ditech’’ (Sec. 26, Ne. qr., Ne. 14), it being
planned to use the old shaft as an air course. A seam has been
worked by numerous openings in this neighborhood since 1870.
It is a fairly clean coal, showing a thickness of from twenty-one
to twenty-seven inches. Tt grows thinner to the west and ex-
tends but a short distance east into section 25. In sections 32,
33, and 34 of Otter township and in 5 and 8 of Liberty township
thin coals have been feebly exploited at numerous points along
the streams. '

The coal beds of the Bayles area appear to lie in fairly definite
horizons and have, accordingly, been termed by the miners the
“first,”” ‘‘second’’ and ¢‘third’’ veins. The coals, however, are
not continuous, but lie in basins of limited extent at levels which
approximately correspond. The altitude of the bed chiefly
worked at present is about 870 above tide. About thirty feet
below and fifteen feet above are other horizons which have
yielded only thin coals.

LACONA DISTRICT.

One mile north of Lacona, the Jones mine is operated during.
a portion of the year. A bed two and a half feet in thickness is
reached by a shallow shaft. Farther north, on Wolf creek, and
southeast near Whitebreast creek thin beds have been reached
at one or two points. Southwest of Liberty Center (Liberty Tp.,
Sec. 29) a little coal is still taken from a sixteen inch bed during
the winter months.

MARION COUNTY

Marion county embraces the northwestern portion of what
has proved the most prolific section of the Iowa coal field, and
includes some of the best coal basins in the state. Topograph-
ically, the greater part of the county is rough, as the result of
the excavation of valleys by several important streams, chief

~among which is the Des Moines river. The topography has af-
fected the coal industry in two ways: it has favored it by afford-
ing an easy means of locating and reaching coal beds exposed
in the valleys beneath the drift, while it has hindered it by check-
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ing the building of railroads excepting along a few rather cir-
cumscribed lines of travel. A number of railroads do traverse
the county ; yet their courses are such that they can carry Marion
coal only into territory already supplied by fields enjoying the
advantage of a shorter haul to the centers of consumption. This
is a defect that will be remedied in the course of time.

In the eastern half of the county the base of the Coal Measures
lies at no great depth beneath the surface of the county. In
fact, the larger streams have cut completely through the Des
Moines beds in the lower portions of their courses so as to ex-
pose the Saint Louis limestone in the lowlands. Thus, the Des
Moines river flows over the limestone as far up the valley as
Howell and over an isolated exposure of it just below Rousseau;
English creek leaves the Coal Measures just below Flagler;
South Skunk river and Thunder, Walnut, and Cedar creeks also
uncover the Saint Louis for several miles above the points at
which their waters enter Mahaska county on the east. The
Coal Measures, therefore, are not very thick in the eastern half
- of the county, although above depressions in the very uneven
surface of the Saint Louis limestone, coal may be found below
the level of the basement formation at the outerops mentioned.
Owing to the general dip of the strata to the southwest, the Coal
Measures of the southwestern part of the county attain greater
depth than do those in the eastern. Few deep drillings have been
made in this area, so that only a general idea of the average
depth of the surface of the Saint Louis may be offered. At Milo,
a few miles from Marion county in Warren, the base of the Coal
Measures was reached at a depth of 328 feet, making its eleva-
tion above sea level about 609 feet. Borings in Lueas county,
ou the south, place the Saint Louis at about the sanmi» average
level in that quarter. Results obtained by borings farther north
in Warren county and in Polk do not deviate materially from the
figures already given. It is probable, then, that the thickness
of the Coal Measures in southwestern Marion seldom exceads
4000 feet and more often approximates 300 feet or less.

Marion county contains in local ‘‘swamps’’ some of the thick-
est coal in the state. Vertical heights of as nmech as sixteen feet
have been reported from more than one mine, but in such cases
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the value of the coal is often decreased by the presence of con-
siderable foreign substance or by weukncss in the overlying
stratum forming the roof. Coal appears to be abundant in all
parts of the county; very rarely is a test hole sunk without en-
countering at least one seam. Nevertheless, the discovery of
thick coal in one pocket by no means indicates the presence of
a workable field in the neighborhood. The coal lies in isolated
basins of lenticular shape, many of them small, and it has been
known to thicken and thin with startling rapidity when followed
short distances laterally. It is not safe to sink a shaft to any
seam until its extent has been accurately determined by a free
use of the drill. Such prospecting operations have been ac-
tively carried on within the limits of the county and coal rights
covering large tracts of land have been reserved by companies
now operating in neighboring counties on the east and south-
east. When the fields in which these companies are now working
approach exhaustion, it is reasonable to suppose that {liey will
turn their attention to Marion. Large sections in the southwest-
ern corner of the county have been neglected, and yet this is
the most promising territory of all, since under it the Coal Meas-
ures are presumably thickest. The building of a railroad
through this area would be followed by rapid coal developinent.

IFigure 41. Jronstone mass in coal bed.

Difficulties attendant on mining in Marion are little, if any,
greater than in other sections, yet some trouble is experienced
from the more than usually large number of ‘‘bowlders’’ often
encountered. These ‘‘bowlders’’ are sometimes sandstone con-
cretions, yet much more frequently they are of impure carbon-
aceous limestone, black on freshly broken surfaces, but whiten-
ing after exposure to tlie atmosphere. ‘‘Bowlders’ are coia-
monly oval or lenticular in shape and lie with their long axes
parallel to the bedding planes of the strata. They often occur
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in aggregations, leaving large areas perfectly clear. Their fav-
orite position is in the top of the coal, next the roof, and they
are apt to be most numerous where the coal is abnormally thick.

Marion has always been an important producer and has shown
a steady and consistent gain in output, aside from temporary
setbacks. The annual production for 1860 is given in the federal
census reports as 1,548 tons; for 1870 as 4,313; for 1880 as 72,-
550; and for 1890 as 145,180. The output of the last ten years
as given in reports of the Towa and United States Geological
Surveys is as follows:

YEAR. TONNAGE. YEAR. : TONNAGE.
1898 . ottt 127,293 1903, 0ot 324,859
1899, . it 232,351 1904, oo oo 314,908
1900, o e e e 209,223 1905, .ttt 338,812
1901 . oot 149,917 1906. . oo .. .372,750
1902, oo 269,724 1907 . oottt 346,999

The report of the State Mine Inspectors for the year ending
June 30, 1908, shows a slight falling off.

Number of mines ........coiiieiiiiiiin it i, 20
Number of tons of all grades produced...................... 327,745
Number of men employed ................cciiiiiirnnnnnnn 693

Marion now holds sixth place amoung the coal counties of the
state, having recently yielded fifth place to Jasper. The price
per ton at the mines is lower here than in other parts of the
~ state, being only about $1.40. ‘

Mining is now most actively carried on in Liberty township.
Flagler still ships considerable coal; while smaller mines may
be found near Pella, Harvey, Dunreath, Knoxville, and Coal-
port, and on Whitebreast creek. In the following account brief
mention is made of the mines found in operation in September,
1907. Material has been freely taken from earlier reports of
this Survey.* '

- No attempt has been made to correlate the various coal basins,
for no regularity in their stratigraphic position has as yet been
deciphered. The roughness of the county renders extremely
uncertain attempts to assign any particular relationship to coals
geographically separated; while the inconsistency in character

*Keyes. Iowa Geol. Surv.. Vol, II, pp. 317-340; Des Moines, 18%4. Miller, Vol. XI,*
pp. 169-182; Des Moines, 1901.
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of the lower Des Moines strata makes the advisability of such
attempts doubtful. The forthcoming publication of detailed
topographic maps of the Knoxville and Pella quadrangles by the
United States Geological Survey may, perhaps, ald in determin-
ing the possible value of future correlation work on a large
scale.

DISTRICT NORTH OF THE DES MOINES RIVER.

Morgan Valley. In the northwestern corner of the county two
seams, separated by a vertical distance of ten feet, outerop just
above the level of the Wabash tracks. The upper seam, four
feet or less in thickmess, is capped by a massive sandstone that
‘reveals its close relationship with the Ford horizon. The lower
is one foot or less in thickness. Up a ravine near Morgan Val-
ley, a switch track was laid for a distance of three-fourths of a
mile from the main line and coal was shipped over it from a mine
situated at its extremity. The shaft was forty-five feet deep
to a four-foot coal which possesses also the heavy sandstone roof.
This mine has been idle for several years. One-fourth mile south -
(Perry Tp., Sec. 4, Sw. qr., Sw. 14), beside the tracks of the
same switch, brick and tile is being made from Carboniferous
clay underlying a twenty-inch seam of coal. The seam outcrops
near the bottom of the valley. A compact sandstone roof makes
it possible to excavate the clay in broad rooms, with an entry
fifteen feet wide at the foot of the short slope. Only the upper
ten or twelve feet of clay is utilized, the coal being at first left
up for a roof. As the working face advances, the coal is removed
and used at the plant.
~ Along the river, below Morgan Valley, several outeropping
seams have been drifted from the sides of the bluffs. These
coals are either thin or of limited lateral extent. At Dunreath,
however, extensive mining was carried on many years ago.
Miller* recognizes the existence of four horizons near this vil-
lage: the first forty-five feet above river level, the second fifteen -
feet lower; the third twenty feet beneath the second, and the
fourth at low-water level in the bed of the river. All four hor-
izons do not bear coal at any one point. The coal in the lower

*Towa Geol. Surv,, Vol. XI, p. 176 ; Des Moines, 1901.
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two horizons is thin in most cases. The second seam is the one
from which the larger mines of the district obtained their sup-
ply, and may be correlated with the coal found occupying a de-
pression in the Red Rock sandstone in the quarry mear Red
Rock. At Dunreath, the seam is from four to seven feet in
thickness. The Black Diamond mine (Red Oak Tp., Sec. 26, Sw.
qr., Nw. 1) removed the coal from about seventy acres; the Suc-
cess (Sec. 27, Nw. qr., Sw. 14), from approximately forty acres.
The upper horizon shows a thickness of two and a half feet
where it has been drifted to some extent at its outerop in the
hill south of Dunreath. o

The New Dunreath Coal Co., northeast of the village, plans to
reopen its shipping mine during the coming winter (Sec. 22,
Ne. qr.). With the exception of a few months, this shaft has
been idle for two years because of trouble with accumulating
water. The shaft, fifty feet deep, reaches what is probably the
second Dunreath horizon, in which the coal is here four and one-
half feet in thickness. A short spur has been built from the
main line of the Wabash railroad. Hoisting is done with a
double, geared engine with eylinders 14x20 inches.

Two miles northeast of Dunreath a group of small, local
mines have operated intermittently. At the present time Le
Grande coal bank is the only producer (Red Rock Tp., Sec. 13,
Nw. qr., Sw. 14). This is a slope 200 feet long, with a maximum
grade of one in three. In excavating the air shaft, six feet of
surface material, a small coal ‘‘blossom,’’ three feet of fire clay,
and forty feet of shale were successively encountered before the
thick coal was reached. The seam worked is four feet in thick-
ness and, so far as now known, dips toward the south. Tron-
stone ‘“‘bowlders’’ are freely dispersed through the coal and
contingent portions of the roof and underlying fire clay. A ‘‘sul-
phur band,’’ two inches or less thick, occupies a central position
in the coal. Whether the seam worked here and those sometimes
exploited in neighboring mines are identical is difficult to de-
termine; for a network of small streams has cut deeply into the
horizon on every hand.

At the Red Rock quarry, southeast of Dunreath, is the small
coal basin already mentioned, and illustrated in the accompany-
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ing sketch. At its point of maximum thickness, this seam
shows six feet of coal. o

Otley. One mile southwest of Otley is a basin containing coal
from four to seven feet in thickness, with an average of five
feet. At one time the Otley Coal Company did a shipping busi-
ness in this field; but now only local mines are operated. The
Yukon, or Vriezelaar, mine (Summit Tp., Sec. 21, Se. qr., Se.
14) has enjoyed a long continuance. The main entry runs east
and southeast for a considerable distance, showing at its ex-
tremity a slight dip to the east. The roof is a fairly firm shale,
‘showing, as does the coal itself, occasional streaks of pyrites.
The mine is entered by a gentle slope 125 feet long, over which
cars are hauled by means of a pull-rope attached to a small
single engine. About twelve men are employed during the win-
ter. A short space northeast, on the same forty acres of land,
is the small Hollingsworth & Rickabaugh slope to the same seam.
Pella. Pella itself lies on a rather level divide on which, over

a limited area, the surface drainage is poor. The water sinking
through the porous soil has tended to destroy the value of what
coal lies immediately under the city; so that all mines now work-
ing are situated a few miles from the corporation limits. These
mines do no shipping and are not large affairs; yet they do an
important wagon trade. Two miles northwest of Pella (Lake
Prairie Tp., Sec. 32, Ne. qr., Se. 14) is the Buwalda mine, where
coal is taken from a seam which varies in thickness from three
and a half to five feet. In places six feet of coal has been en-
countered, but in such cases the condition of the overlying ‘‘draw
slate’”” made mining impracticable. The shaft was sunk 112
feet, chiefly through sandstone, and is most fortunately placed
at the lowest point of the basin. Sandstone forms the roof, ex-
cept where slate somewhat erratically intervenes between it and
the coal. The same coal was mined from a shaft situated one-
fourth mile east. It is estimated that this coal pocket contains

about 200 acres, less than half of which has been worked out.

The Dieleman Coal Company has a shaft to a seam of similar
thickness one mile south of the Buwalda (Sec. 5, Ne. qr., N. 14).
In this shaft, which is 104 feet deep, less sandstone and more
shale were penetrated. The main entries extend 100 yards
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~ north and 150 feet south of the shaft. The seam is undulatory,
as is usually the fact in this region.

In the rough country on the border of the Des Momes river
valley, south of Pella, seams outeropping in the ravines are oc-
casionally drifted for local use. Several basins containing coal
three feet or more in thickness have been located; but very lit-
tle prospecting has been done and little is known about the
nature and extent of the workable coal.

‘ DISTRICT SOUTH OF DES MOINES RIVER.

Swan. Several shipping mines have operated at Swan, in the
Des Moines valley near the Marion county line. The town is
situated in the midst of a considerable coal field, not yet com-
pletely mined out, but abandoned since 1898. Three seams were
present, as shown in the following section (Swan Tp., Sec. 18,
Sw. qr.), the upper being about twenty-five feet above the level
of the railroad track.

SAMPLE DRILLING AT SWAN.
FEET. INCHES,

R ) - 23/

TR 7 Y- 2 10
8. FUre ClaY . ittt ittt e et e et e 4

T H1AEE” it 11 8
TR 7' Y- 3 3
5. FHre Clay ..ottt it e e e 3

4. Sandstone ..........iiiii i e e e 1 6
3. “Slate” ... ... .. ..., e e 20 6
22 O Y- ) 5 6
1. FUre ClaY ..ot it i e e 2 3

Coal Creek. Several small country mines are occasionally
worked by slopes and shallow shafts along Coal creek (Pleasant
Grove Tp., Secs. 17, 20, and 21). The seam is seldom more than
three feet thick. The upper part of the section given below is

“exposed on the west bank of the creek (See. 20, Ne. qr., Nw. 14).

TELT. INCHES.

9. Surface wash ................... e 5
S JR 7 - 6
T, Fire Clay . ..viir i ittt it 2
6. Shale, light-colored, argillaceous................... 2 6
5. Shale, drab, arenaceous ...........ceeeerrinunnenn 5 6
4. Sandstone, gray, laminated or massive.............. 3
3. Shale, gray, arenaceOUS .......ueuveueereuenenennnns 3
2. Shale, black, upper 13 feet exposed to water level....30
B 7' 2 6
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Red Rock. One mile south of Red Rock, Keyes reports a
four-foot coal lying immediately underneath the Red Rock sand-
stone, twenty feet above river level. This seam is said to have
been opened on Teter creek and to be exposed at the ferry at
Rousseau.

Whitebreast Creek. Along the upper portion of the valley
of Whitebreast creek in Marion county, there is known to be
much coal. Owing to lack of transportation facilities, only coun-
try mines have been opened. These are located chiefly in sec-
tions 24, 26 and 35 of Franklin township, and 19 and 30 of south-
- western Knoxville township. The following sequence (Franklin
Tp., Sec. 26, Ne. qr., Se. 14) is typical.

FEET. INCHES,

10. Drift and 10ess ...... .o, ..5to1b

9. San_dstone, very hard ......... ... ... .. i .. 4

8. Slate, LAY vttt i et e 8

7. Sandstone, yellow, SOt .....c.vverrierreninnnnenn.n. 11

6. Coal ............. PP 2 2
T O § o =T ) - 2 6

4. USlate,) Bray ...t ittt e s e 10

3. Coal,atcreeklevel ......c..iireriunnrnnenncananns 3 9
2. Fire clay and black “slate”....... e 60

R o 4to 6

Number 3 of the above section is the coal usually mined, al-
though some has been taken from the outerop of number 6. In
general, the coal is quite soft.

Gosport. Coal outcrops at several points along English creek
in the vicinity of Gosport and has been drifted for local con-
sumption. Where worked, the coal shows thicknesses of three
feet and less, and near the outcrop naturally possesses a roof of
poor stability. The coal seen along this creek probably belongs
to a succession of basing lying in a limited number of horizons.
The advent of a railroad would probably cause considerable
development work to be inaugurated.

Knoxville. In the northeastern corner of the city of Knox-
ville, a number of mines were formerly opened to -supply the
city trade. The coal was about three feet thick on an average,
increasing to six feet in a few places. It is said to have lain in
a narrow trough running northwest and southeast and overlain
by black ‘‘slate’” and small patches of sandstone.
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In the valley of English creek, south and southeast of Knox-
ville, several local mines have been opened to supply the sur-
rounding country districts and Knoxville. Three miles south
of Knoxville is a five-foot coal with a good roof of black ‘‘slate.”’
Where reached by slopes, it dips southeastward. Farther east
(T. 75 N., R. 19 W, Sec. 20), at least two coals, separated by
twenty feet of shale, are known. The lower may be reached
from the valley by drifts and is from forty inches to four feet
in thickness. Evidences of coal may frequently be detected in
descending the creek from this point. Three miles southeast of
Knoxville, on English creek, are two coal banks which do an
important wagon trade. ‘Of these, the most southerly is the
Hayes bank (T. 75, R. 19, Sec. 15, Sw. qr., Nw. 14). Thisis a
slope driven east to a six-foot seam which lies about forty feet
beneath the surface at the slope mouth. The soapstone roof re-
quires careful watching. The Miller bank is on the opposite side
of the creek, one mile north (Sec. 9, Se. qr., Nw. 14). A coal
varying in thickness from forty inches to six feet is entered by
a drift situated about forty feet above the level of the creek.
This seam is the one also mined by the English Creek Coal Co.,
one mile north. It is said that a lower coal has also been found
here; but details are not available.

Flagler. The Whitebreast and other coal companies mined
out more than 100 acres at Flagler. Since only the best coal was
removed, there still remains a fair supply at the village and a
few small mines are utilizing it. There are two horizons, both of

"which have furnished workable coal. The old Whitebreast No.
11 worked in a lenticular basin which thinned rapidly in all di-
rections from a central point where a thickness of fourteen feet
is reported. The Knoxville Fuel Company has recently re-
opened a slope in the hillside, just below the station of the Chi-
cago, Rock Island and Pacific Railroad (T. 75, R. 19, Sec. 3, Ne.
qr., Se. 14). At present an elevated tramway runs 800 feet from
the slope mouth to a tipple beside the Chicago, Burlington and
Quincy tracks; but a new opening is planned for the near future.
Rope haulage is to be installed shortly. At the slope mouth the
seam is only slightly below the entrance; it dips strongly to the
north for 300 feet, becomes level for 400, dips north once more
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for the next 600, and then remains constant in position to the
end of the entries. Since the slope opens to the south, water
does not drain off naturally, but must be removed by siphoning
_and pumping. Prospecting in this neighborhood revealed a con-
tinuous basin covering at least 500 acres. The coal is quite
regularly five feet thick and is overlain by from twenty to forty
feet of hard ‘‘soapstone’’ shale. A boring at the Rock Island
depot shows that the seam lies forty feet below the railroad;
while a trial shaft one mile north of the Knoxville mine shows
a continuance of five-foot coal to that point.

" On the south side of the Chicago, Burlington and Quincy
tracks, opposite the Knoxville mine, a few small slopes are tak-
ing coal left in old workings in the lower horizon. The amount
to be won in this manner is not great.

One mile west of Flagler, the FEnglish Creek Coal Company
operates what is commonly known as the ‘‘Hawkeye mine,’
loading on a switeh from the Chicago, Rock Island and Paci-
fic (Sec. 4, Se. qr., Se. %4). The shaft is fifty feet deep to
a seam which varies from three to six feet in thickness, and oc-
casionally cuts out completely for short distances where rolls
are present in the roof. The few ‘‘bowlders’’ in the coal do not
give much trouble, nor do the slips, or geological faults, which
sometimes change the level of the coal as much as three feet.
The seam has a strong dip to the south. The mine has a good

Figure 42. TFault in Hawkeye mine. I'lagler.

‘‘slate”” roof, separated from the coal by two feet of ‘‘draw
slate.”” Hoisting is done with a geared double engine, cylinders
12x18 inches. Three thousand feet of tail rope used for under-
ground Laulage are propelled by an engine situated above ground.
Much coal has been mined out here, but the company owns a
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. large field where work is now being carried on, one-half mile to
the south. )
Coalport. At one time Coalport was an important town, sup-
plying coal to the numerous steamboats then plying between the
cities located on the navigable portion of the Des Moines river.
With the cessation of navigation, mining on a large scale was
abandoned and today only one mine is open—a drift in the face
of the bluffs beside an abandoned channel of the river (Polk Tp.,
Sec. 14, Sw. qr., Se. 14). The coal here is from six to eight feet
in thickness, lies fairly level at an elevation twenty-five feet
above that of the river, and has as a characteristic feature a
four-inch ‘‘sulphur band’’ in its center. Rolls occur, though the
coal is never reduced to less than four feet. The coal is soft,
but will stand transportation; a little is hauled to Howell and

FEET.

6

Drift.

Sandstone, heavily bedded,
with lepidodendrids, sigil-
larids, filices and calamites
‘below.

15

Shale, dark-colored, sandy in
places.

30

Coal (mined at this place).

Shale, bituminous.

| Coal, rather impure.
Sandstone, very thinly bedded,
and sandy shale (exposed
to water’s edge).
Figure 43. Section at Coalport (Keyes).

shipped from that point. A Jower seam is also found here as

shown in the accompanying illustration of the section found in
the bluff.
13
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Harvey. Workable coal is known near Harvey, both north-
west along the Des Moines river and south as far as Walnut
- creek. Two local mines are now in operation a short distance
south of the town. The V. R. Olive bank (Clay Tp., Sec. 9, Se.
qr., Se. ¥4 ) is a hundred foot slope with a thirty per cent grade.
The seam is four to six feet in thickness and contains a few
pockets of ironstone ‘‘bowlders.”” The roof is eighteen feet and
more of a ‘‘slate’” bearing occasional arenaceous patches. One-
half mile southeast is the Lone Star slope (Sec. 15, Nw. qr., Nw.
14). The company is now pulling pillars preparatory to moving
a short distance to a location nearer the center of the field. This
particular basin is said to contain only thirty acres of good coal.
With the exception of a few ‘“‘bowlders’’ the seam is clean and
regular. Both the above mines haul some coal to Harvey for
shipment.

The Hawkeye Portland Cement Co., located at Harvey, report
that they have prospected 280 acres of land owned by them in
section 20, Clay township, and 120 acres in neighboring parts of
sections 21 and 28 and have found good coal under the greater’
part. The seam lies at slightly varying elevations, but is never
more than 100 feet below the surface. The horings are said to
show from fifteen to fifty feet of soil and yellow clay, forty to
sixty of light-colored shale, six to seven and a half of coal, fol-
lowed by fire clay, sandstone, and a succession of shales to the
Saint Louis limestone. Between this area and Everest corporate
interests control extensive coal rights on land which they are
holding for future development.

Everest. Liberty township, in the southeastern corner of the
county, is now the scene of vigorous activity in the mining in-
dustry. ‘Everest (Sec. 17) is a new mining camp containing
about 200 houses, the homes of employves of the Mammoth Vein
Coal Co. The field is a large one and may be expected to turn
out much coal. Mammoth Vein No. 5 is a short distance north-
east of the camp (Sec. 17, Ne. qr., Nw. ¥4). In point of output
it is the largest in the county and ranks well up with the best
producers in the state. The average thickness of the seam at
this mine is over eight feet; while as much as fourteen and a half
feet has been carefully measured at one point and sixteen feet is
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reported at another. From the foot of the shaft the bed dips
gently toward the southeast and rises towards the northwest.
The roof is a firm ‘‘slate’’ about eleven feet in thickness. Coal
is hoisted forty-five feet from the bed to the surface by a geared
double engine with cylinders 12x14 inches. Steam is furnished
by four boilers, two of seventy-five horse power each and two
of 150 each. The equipment for producing the electric power

R.XVIII W.
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Figure 44. Map showing shipping mines in southeastern Marion county.

used at all the company’s mines is located here. At No. 5,
electric lighting is used in the main entries and haulage is ef-
fected over 2,500 feet of track running northeast and southwest
by two class B Goodman motors.

Mine No. 9 of the same company is one mile northwest of
Marysville (Sec. 19, Se. qr., Se. 14). This slope is not yet devel-
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oped, although entries are completed for 1,000 feet and the mine
is ready for work at any time. The coal is from six to ten feet
in thickness. Near No. 9, on Mr. Feagan’s land, is a small drift
supplying a local trade from the same coal bed.

The Mammoth Vein numbers 10 and 11 are a pair of slopes
facing one another from opposite sides of a deep ravine (Sec.
20, Ne. qr.). Formerly the two openings were connected across
the gulch by an elevated tramway and dumped their product at
the same point. A fire so seriously damaged No. 10, however,
that it has been temporarily abandoned. Electric power is con-
veyed across country from No. 5 by cable. One class B motor
hauls cars over 3,200 feet of rack-rail track in No. 11, and
along the side of the ravine to the tipple. Electric lighting is
employed in the main entries. The mine is entered by a slope
400 feet long, with a sixteen per cent grade. The coal averages
about five feet in height and is quite clean, except for ‘‘bowl-
ders’’ of impure limestone, which are not a serious source of
trouble. The dip is to the northeast, about sixteen feet in 100.

Marysville. A number of small mines have operated in the
valley of South Cedar creek, at and above Marysville. The
Avery mine, on the south side of the creek near Marysville (Sec.
32, Ne. qr.,, Nw. 14), is now taking out some coal for local trade
during threshing time and winter. At the end of a slope, 100
feet long and with a grade of one in eight, is found coal six feet
in thickness, lying not far from the level of the water in the
creek. The dip is southwest and the overlying stratum a sand-
stone. ‘‘Bowlders’’ of impure limestone oceur in sizes ranging
from pebbles to rocks three feet in diameter. The basin in which -
this seam lies apparently covers considerable territory in this
region. A tract of land near Marysville has been purchased by
one of the large coal companies of a neighboring county.

Hamilton and Bussey. Many openings have been made in
the area embraced between Cedar creek and the railroads con-
necting Bussey and Hamilton. Just southwest of the latter
town, there may still be seen the top works erected by the South-
eastern Coal Company, which sank 200 feet to a seam from four
to eight feet thick, but did not develop the mine farther. There
is good coal here, although ‘‘bowlders’ and thin lenticles of
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rock in the coal give some trouble. The York Coal Company
worked a shaft 164 feet deep half a mile north of town, on the
Wabash railroad. The coal here was from three to six feet in
thickness and was cut out by rolls in many places. The mine
was abandoned one year ago (1906). West and northwest of
Hamilton thick coal is found in several horizons; but reliable
accounts of the relationships of the various seams cannot be ob-
tained, as little mining has been done for a number of years.
The forthcoming publication of a topographic map will enable
more exact correlations to be made. The section at the Novelty
mine, an abandoned shaft not far north of Hamilton, may be use-
ful for purposes of comparison. '

FEET. INCHES.

10. Clay, yelloW ...ttt iieritnarnaeraan e 20
9. LimestOone ......c.oiieienrienernnenenarnveearanons 4
8. Sandstone ..........iiiiiiiiriiiii i it 2
7. Shale, gray ............. P 60
6. Shale, dark gray, fissile.................ccvo..... 14
5T oY 1 2 .6
4. Shale, black, fissile ..........c.. i i i 20
S S 7 T Y 8
2. TIronstone “bowlder” ...........ccciiiuiniinrneannnn. 3
1. C0al i e 1

Several shipping mines once operated west of Bussey in coal
four feet and more in thickness. The O. K. company mined out
nearly 100 acres from slopes and shallow shafts. When the
region was visited by the author, only two mines, both small,
were in operation. Near one of the former O. K. mines (Sec. 23,
Nw. qr., Ne. 14), is the new slope of the Campbell and Guthrie
Coal Company. The seam shows a constant thickness of about
four feet; while two thinner coals appear at a slightly higher
level. This slope works to the south and opens to the north. A
short distance north, in section 14, is the small B. B. mine, worked
during the colder portion of the year. Coal is elevated through
the thirty-foot shaft by horse and gin. The bed worked is four
feet thick and, as usual in this district, contains a few ‘‘bowld-
ers’’ of clay ironstone.
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MAHASKA COUNTY

As in Marion county, the coal basins of Mahaska are seldom
of large size, though often bearing thick seams of coal. Two
causes have operated to limit the fields: (1) pre-glacial and
post-glacial erosion have sometimes destroyed the continuity of
basins previously quite extensive, and (2) the irregular base-
ment upon which the Coal Measures rest in many cases re-
stricted the original area covered by individual coal swamps by
its influence on Pennsylvanian topography. The last statement
perhaps requires some elaboration. As discussed elsewhere in
this volume, the Des Moines strata everywhere lie unconform-
ably on a strongly eroded surface which, previous to the deposi-
tion of the Coal Measures upon it, had been carved into hills
and valleys much resembling the present surface of the county.
Wlhen the region was depressed somewhat below sea level, or
tilted so that drainage was checked, deposits of sand and clays
were made first in the depressions on the surface and extensive
swamps were also formed. The consolidation and compression
of these deposits resulted in the formation of the sandstones,
shales, clays and coals which today constitute the Coal Measures
of Mahaska county. Thus we often find that the coal basins are
limited laterally by the resistant calcareous strata that orig-
inally formed the sides of the valleys and wide depressions in
which the coal plants grew. Continued deposition of sedi-
ments eventually buried even the highest points of the basal
formation ; but subsequent erosion removed much of the higher
strata thus formed and again exposed the underlying limestones.
In a large part of the northern and eastern sections of the coun-
ty, where little coal has been discovered, Coal Measure strata
remained in only isolated patches, so that the drift was laid
down directly on the Saint Louis in many cases. The more im-
portant streams later removed both the drift and the Coal Meas-
ures from the Jower portions of by far the greater part of their
valleys.

Although great quantities of coal have heen mined in Ma-
haska county, the productive areas have been confined to a-com-
paratively small portion of the whole region. Mining on a large
scale was first undertaken on Spring creek, near Oskaloosa, and
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MAHASKA COUNTY

in the valley of Muchakinock creek. The coal
worked lay in basins of limited extent, sep-
arated by areas in which coal was thin or
lacking. The succession of strata above and
below the coal IOtlgh]y corresponds in the va-

rious fields and the altitude of the coal itself

may be placed in several cases between 700
and 730 feet above sea level. It seems prob-
able that the gradual subsidence of the region
during Pennsylvanian times was checked at
certain periods, sufficiently long to allow
quantities of peat to accumulate in depres-
sions on the lowlands.

Production in the Muchakinock valley has
been largely replaced by the development of
coal beds in the southwestern corner of the
county, a fact made possible by the extension
of the Chicago and North Western Railway
into the latter territorv. The coal seams of
this area present the peculiarities of those of
adjoining fields in Marion and Monroe coun-
ties. The basins of coal are lenticular in
shape and are not large; the coal is higher
than in many parts of the Towa field, but
where thickest often contains aggregations of
clay ironstone ‘bowlders’” distributed ‘‘like

raisins in a cake.”” In this region the Coal

Measures are found to extend to greater
depths than in many other sections of the
county, although shafts usually reach the coal
at depths of less than one hundred feet.

As a producer, Mahaska has always stood
at or near the head of the list of Towa coun-
ties. During the eighties and early nineties
she stood pre-eminent, but was passed by
Monroe and Polk in 1901, and by Appanoose
in 1902. The annual output given by the

199

Ideal cross-section in Mahaska county.

Fig‘urel 45.

federal census for 1860 was 3,412 tons; for 1870, 32 ,550; for
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1880, 283,961 ; and for 1890, 1,056,447. The production pﬁb]is‘hed
by the Iowa and the United States Geological Surveys for the
last ten years is: '

YEAR. TONNAGE, YEAR. TONNAGE.
1898, 1,292,787 1903......: e 707,459
1899. .o 1,277,248 1904, . 663,943
1900, ... 1,098,617 1905. ... 714,945
1901. ..o 899,618 1906, .. ... 602,487
1902 ... 549,245 1907. ... 757,778

The State Mine Inspectors report that 772,468 tons were pro-
duced and 1,586 men employed by the thirty-five largest mines in
the county during the year ending June 30, 1908.

Below may be found a brief description of the various fields
and of the mining in progress in August, 1907. The author is
under obligations to previous reports of this survey for data
respecting the older mining districts.*
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Figure 46. Map showing location of mines in southwestern Mahaska county.

DISTRICT NORTH OF SOUTH SKUNK RIVER.

This district appears to contain but few workable basins, al-
though there are doubtless some which remain to be discovered.
Considerable prospecting has, however, been undertaken with-
out bringing any positive results. - From Peoria east to New
Sharon and beyond, and near Barnes City, Indianapolis, and
Tioga, persistent search has been fruitless, in many cases not
—‘—KewTCan Deposits of Iowa, Towa Geol. Surv., Vol. II, pp. 340-356; Des Moines,

1894.
Bain: Geology of Mahaska County, Idem, Vol. IV, pp. 315-380. 1895.
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even revealing thin seams. Still, it would be going too far to
postulate from evidence so far gained, that northern Mahaska
will not in time be the scene of active operations. The only
localities in the district which have yielded good coal up to the
present time are near New Sharon and Rose Hill.

New Sharon. An area covering a little more than two square
miles on the ridge between North Skunk river and Buck creek,
about three miles northeast of New Sharon, has furnished coal .
to a local trade for a number of years. Some large companies
have prospected the region, but have apparently considered that
their discoveries did not justify the considerable expense ineci-
dent to the establishment of shipping mines. The Coal Meas-
ures are not very thick in this area, as shown by the fact that
the St. Louis limestone has been found in the valley of the Skunk
only a short distance both above and below the coal field.

Three local mines are now producing, all operating in the
same coal. The Williams mine (Union Tp., Sec. 9, Sw. qr., Ne.
14) is entered by a slope 200 feet long, having a grade of one in
three and a half. Kntries extend one-fourth mile north, east and
west, through coal which varies from two to five feet in thick-
ness. The seam is sharply undulatory and has undergone fault-
ing on a small scale. Nearly a score of old shafts and slopes
have been worked on this farm. A short distance west is the
Williams Brothers mine (Sec. 8, Se. qr., Ne. 14) with a slope 400
feet long. The average thickness of the seam here is four feet,
while in other respects it has the same charactristics as at the
Williams bank. As many as thirty men have been employed
here during a few winters; but the output has declined of recent
years. Cars are hauled up the slope by steam power. Not far
northeast is the Duffus mine (Sec. 9, Nw. qr., Sw. 14), also a
slope using steam haulage. The slope is 220 feet long and has a
twenty-five per cent grade. This is comparatively a new mine
at which only a few acres have been mined out. The coal aver-
ages about forty-four inches in height and shows no faults. A
few ‘‘bowlders’’ are present. The following section may be con-
sidered typical for the Buck creek distriet.

7. Soil and Arift ...ooiii i e et 40
B, CSlale L e et 2
B, Limestone ... ..t e e et e e 1



4 Slate” e e 12
3. Coal ............ e i 2-5
2. Fire Clay oo oi i e e 0-6
1. Sandstone .......c.iiiiiiiiiiiii e

Southwest of these mines, near the Skunk (Sec. 17, Sw. qr.,
and Sec. 18, Se. qr.), a seam forty inches thick, but split into two
benches by twenty inches of clay, has been drifted a little. It
does not appear to be continuous with the Buck creek coal.

Rose Hill. Three miles west and one north of Rose Hill, at
Blyth, is the new mine of the Atwood Coal Company ( White Oak
Tp., Sec. 6, Nw. qr., Nw. 14). A spur track was run in from the
Chicago, Rock Island and Pacific railway in January, 1907, and
considerable coal is now being shipped. The shaft is fifty feet
deep and a modern steam hoisting equipment has been installed.
Walker’s. lift-rail device is used on the cages for dumping the
cars. The operators plan to use a number of Ingersoll-Rand
machines underground, both of the shearing and of the under-
cutting types. The seam is from five to six and a half feet in
thickness, with the brightest and heaviest coal in the upper half
of the bed. The roof is a dark ‘“slate’” which is always strong,
while its thickness varies from fifteen to fifty-five feet. -About
one mile west (Spring Creek Tp., Sec. 1, Nw. qr.) coal believed
to be part of the same seam was formerly mined

Six miles east of Blyth, on the east side of North Skunk river,
shipping mines were once in operation (Monroe Tp., Sec. 36, Ne.
qr.). The basin found here was not of great extent, and in its
higher portions possessed only a drift clay roof where the shale
had been cut away. The sequence in this area is:

4 5. Shale, dark gray, poorly
bedded, often very much
brolken (exposed).

8 4. Shale, dark-colored, varia-
ble thickness.

8 3. Coal, containing some clay
ironstone, slightly above

\ river level.

1 2. Fire clay.

15 1. Sandstone, rather massive,
ferruginous.

Figure 47. ‘Seam of coal northeast of Rose Hill.
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DISTRICT BETWEEN THE SOUTH SKUNK AND DES MOINES RIVERS.

This district for many years produced more coal than any
other of equal size in the state, but the chief fields are now ex-
hausted. The Muchakinock valley and the country immediately
surrounding Oskaloosa have yielded the most coal, while Black
Oak and Cedar townships, forming respectively the northwest-
ern and southeastern extremities of the distriet, have failed to
show good basins. The region is magnificently supplied with
railroad facilities and this feature has had much to do with the

"magnitude of the coal industry within it. ' '

Leighton. A little coal is still taken out for the country trade
from the district a mile or two southeast of Leighton, where a
seam from three to five and a half feet in thickness has been
reached by drifts and shallow shafts. Where the drift ap-
proaches dangerously near the coal, mining is precarious, but
in many places a firm ‘‘slate’’ above the coal obviates this diffi-
culty. A section of one of the old shafts (Scott Tp., Sec. 12,
Ne. qr.) is: '

FEET
5. Soil and drift .......... ... . it e 34
L % =P 16
B, C0al L e e e e 5
2. Fireclay ... e 6
1. “Slate” e e e

Olivet. In 1904, the Rogers Coal and Mining Company took
over a small mine near the Olivet station (Scott Tp., Sec. 9, Sw.
qr., Ne. ¥4) and has been gradunally increasing the output. The
seam varies from three to six feet in height and is unusually
Jevel. Tt lies 118 feet beneath the surface, at an elevation of about
700 feet above tide. Immediately over the coal is sixteen feet of
““hydraulic rock,”” capped by a compact sandstone. Two coal
horizons are known above the one worked. The fire clay form-
ing the floor in the mine has been tested and shown to be of good
grade for fire brick and glazed tile purposes. Only four acres
of coal have been mined out; the operators report that 314 acres
are known to be underlain with good coal and that probably
twice as much may be assigned to this basin.
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Half way between Olivet and Fvans (Sec. 11, Se. qr.) is the
small local mine of the Lester Butler Coal Company, open win-
ters and threshing times only. Hoisting is done by horse-gin.
The seam is about three feet thick and lies sixty feet under the
surface of the country, indicating the possibility of its being in

the same horizon as the second seam at Olivet.

'~ Ewvans. Two miles west of Evans, on a switch running a half
mile south from the Chicago, Rock Island and Pacific railway, is
shaft No. 4 of the Garfield Coal Company (Scott Tp., Sec. 13,
Nw. gr., Se. 4). This mine was opened in 1905 and has since
worked three-fourths mile south and one-half mile west. The
company owns 550 acres and leases 200 more, the whole known
to be underlain with coal which, however, is thin in places. At
the shaft the seam is five feet thick and lies 110 feet beneath the
surface. Tail-rope haulage is employed in the south and west
main entries. Some of the coal is mined with machines; four
cutting and two drilling machines are driven by an Ingersoll air-
compressor. Hoisting is by an Ottumwa direct-connected en-
gine, supplied with steam by two boilers of 150 horse power each.

A half mile west of Evans, near Muchakinock creek (Garfield
Tp., Sec. 18, Ne. qr., Se. 14), is the slope of the Clean Coal Com-
pany. The slope is 200 - feet long; the air shaft forty feet deep.

A small haulage engine brings cars to the surface by means of
a pull-rope, whence they are propelled over a tramway 200 yards
north to a coal switch. This seam averages three to four feet in
thickness. :

The greater part of the coal contained in the basin between
Evans and Garfield No. 4 has been mined out. The basin is a
large one; but the actual relationships of its various parts are
so obscure that no attempt is made here to define its limits.
Coal has been found in at least three horizons, separated from
one another by from forty to eighty feet of shale and fire clay.
The principal seam is said to have attained a thickness of
eleven feet in a few instances. It is roofed by from twenty-five
to fifty feet of carbonaceous ‘‘slate,”” and underlain by from
three to twenty feet of fire clay. The dip is, in general, to the
southwest. Following is the record of a drill hole in section
18 (Sw. qr.).
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FEET. INCHES.

TR ) o P 18
5. Shale, Bray .....couiuiiiiiii it i e 8
L ' - 5 1
3. Shale, SrAY . .vvvevnreetrieaiiiireaaeriarieann. .. 25
2. Shale, bituminous ........ ..o it 47
R O T 1 6 2

Bolton. Bolton is a mining camp three miles west of Beacon,
at the end of a coal spur running north from the Chicago, Burl-
ington and Quincy railway. Here, since 1902, has been located
the slope of the Bolton-Hoover Coal Company (Garfield Tp.,
Sec. 19, Sw. qr., Ne. 14). The slope extends 150 feet to the coal,
which lies seventy feet below the surface and is from four and a
half to six feet thick, with an average of five feet three inches.
Thirty feet of firm ‘‘slate’’ lies between the coal and the surface
drift.. Sumps ten feet deep fail to penetrate the fire clay beneath
the seam. Sufficient coal is said to exist in this basin to supply
the company’s mines for ten years to come, although 220 acres
have already been mined out. One-half mile southeast of the
slope is a pre-glacial channel filled with drift and cutting out the
coal over an area 400 yards long and 100 wide. In the mine the
haulage rope extends over a mile to the present workings, while
the tail-rope runs above ground for nearly a mile and descends
into the mine through an old drill hole. Within another year,
the company intends to run in another slope 1,200 feet northeast
of the one now in operation.

Beacon. Much coal has been taken out on all sides of Beacon
and operations have not yet ceased. Quite recently several
shipping mines were located on a coal switch running west from
the town through sections 27 and 28; but of these only one re-
mains. Slope No. 3 of the Garfield Coal Company is a mile west
of Beacon (Garfield Tp., Sec. 28, Ne. qr., Ne. 14). The seam here
has shown as much as six feet of coal, although the average is
nearer five feet. This slope, which opens to the south and works
towards the north, has been in active operation for three years
and its workings are just beginning to break into those of old
Garfield No. 1, which was situated between number 3 and
Beacon. When the mine was first opened rolls in the black shale
roof gave considerable trouble, often cutting down the coal to a
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thickness of three feet or less; but at present these are only in-
frequently encountered. ILoaded cars are hauled 800 feet from
the foot of the slope to the surface by a pull-rope operated by
steam power.

'Q ?{?

S

Figure 48. Coal Bed, having small erosive channel filled with drift material.

West of the Garfield (Sec. 21, Sw. qr., Se. 14) is the small
country mine of Toy and Deaver. Very little coal has been
taken out yet from a fairly regular four-foot seam. Cars are
pulled up the steep slope from the mine by horse and gin.

The succession of strata in the Beacon district is indicated by
the following drill record (Sec. 28, Ne. qr., Sw. 14).

FEET. INCHES.

10 Surface ... e e 15
9. Sandsfone ... ... e e 1
8. “Slate,” gray ...t e 18
L/ 1o T L 4
6. e Clay o e e 6
5. “Slate,” black ... . e AT
4, Coal ............ ... e 1
3. “Slate,” DIack ...t e 26 10
R o7 ) 4 8
1. Fire €lay . ooieii i e 2
07 ) 86 4

A lower seam was discovered some time after bed number 2 of
the above record had been opened up. It extends from Garfield
No. 3 at least one mile west and is reported to be from forty to
fifty inches in thickness. It is supposed to be a split from the up-
per coal, though little has been positively ascertained on this
point. The coal worked at Beacon, Bolton, and Evans is very
similar in character and is found with a similar association of
strata; it may perhaps lie in a series of pockets belonging to the
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same horizon. This point, however, is of little economic im-
portance, since the general inconstancy of coal beds found in
Mahaska and neighboring counties renders the drill the court
of first and last appeal when definite information in regard to
the occurrence of coal is desired.

A mile north of Beacon (Sec. 22, Ne. qr., Ne. 1) is the Ream
bank, a small drift taking coal chiefly from old workings. The
bed worked varies in thickness from two to six feet. Near the
wagon road between Beacon and Oskaloosa are several local
mines which do business in a small way. The one nearest Beac-
on is the Colter mine, formerly the Sowden (Sec. 23, Sw. qr., Nw.
14). This is an old mine operating a sixty-foot shaft to a seam
five feet in average thickness. The roof is a ‘‘slate’” which is
not always firm. Near the Colter, but on the north side of the
Chicago, Rock Island and Pacific cut-off (Sec. 23, Nw. qr., Se.
1) is the Raven mine, formerly a shipping concern, but now sup-
plying local trade only. The coal available from the present
fifty-foot shaft has been almost exhausted. The seam is three
feet thick. A short distance north of the Raven, on the same
land, a new slope is being driven into the hillside from the valley
of a small stream. The coal is of the same thickness here as at
the Raven, and outerops in an adjacent ravine. Only a small
area of coal remains to be won from this opening. Southeast of
the Raven, on the south side of the Towa Central tracks (Sec.
23, Se. qr.), is the Wassenchove mine, reached by a shaft seventy
feet in depth. The bed averages four feet and thickens in the
‘““swamps.”’

Oskaloosa. While there are places under Oskaloosa where
coal has been cut away, or is only thin and of poor quality, the
greater part of the city is built over a good bed of coal. A num-
ber of small mines have been operated in various parts of the
city and east and northeast of the corporation limits, on Spring
creek. As a typical section for the district, there may be taken
the following record of the shaft of a former mine in the south-
ern part of the city (Sec. 24, Ne. ar., Se. 14).
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. . i FEET
N ) o ¥ i 60
6. SandsStone ....... ... e i e 3
5. Shale, bituminous ........... .ottt 21
4. “Hydraulic roCK” . ...ttt ittt ittt e et e e e iieanan, 1
3. Shale, bituminous ......... ... . i 18
2R O+ ) 6%
L. Fire Clay oot e e 4

A few small mines are now operating for the city trade. In
the northeastern section of Oskaloosa, north of the new ceme-
tery, is the Cunningham mine. The shaft is sixty feet deep to-
a seam four and a half feet thick. The roof is a thick blue-
‘“slate.”” Just north of the city limits, near the old cemetery, is.
the forty-foot shaft of the Schultz mine. The work at present
is in four feet of coal, although the average for the mine is
slightly less. Both the above mines hoist by means of horse and
gin. Several local mines are still taking coal from the once pro-
ductive Carbonado district, but they are small affairs and usu--
ally work only during the winter months. Among the more im-
portant ones may be mentioned the Barrowman and Oakley
mine, three miles northeast of Oskaloosa, and the Davis, one
mile east of the same city. The coal at the last named mine
varies from five to six feet in thickness and is, perhaps, a con-
tinuation of that of the Oskaloosa district and separated from it
by pre-glacial erosion. Several hundred acres of coal was left
untouched because of the failure of suitable cover between it
and the drift. ' _

Muchakinock. For many years the region around Muchakin-
ock, a former mining camp one mile east of Given, produced
more coal than any field of similar size in Towa. Later the min-
~ing companies turned their attention a short distance to the
north, and finally, having completely exhausted the basin, left
for new fields. Coal was shipped over a long coal spur of the
Chicago and North Western Railway, chiefly by the Consolida-
tion Coal Company, the largest operator in the district. The
coal lies in an irregular area about two and one-half miles east
and west by three and a quarter north and south. The area
extends but a short distance south and about an equal distance
east and west of Muchakinock itself. ‘‘The coal does not connect.
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directly with that of the other basins, low coal shales and
‘hydraulic rock’ occupying its place along the dividing lines.
The bed lies at a general elevation of thirty feet above the under-
lying limestone with fire clay, graduating below into shales, be-
tween. An upper coal is usually found wherever the cover is
sufficient to have protected it. It varies in thickness from one to
four feet, but it is of poor quality and of no value.”’®

Below is the record of a drill hole bored from the prairie level
near old Consolidation No. 7 (T. 75, R. 16, Sec. 36, Nw. qr.) :

: . FEET
6. "Drift ....... et e e e e e e .28
5. Shale, gray, argillaceous .........cc.iiiiiiirrnnnnennn. 26
4. Coal, With pyrites ...... ..t it ianaen A
B JR S 7= 4 T €1 10 0 U= 3
2. Shale, bituminous, fairly firm.......... ... ..o i, 54
1. Coal ... .. e 5
L0 - 1161

The only mines now to be found in the distriet are three small,
local banks that are utilizing coal which the exigencies of mining
caused the larger companies to pass over. These banks are: (1)
the Boggs, one-half mile north of old Muchakinock (Harrison
Tp., Sec. 7, Nw. qr., Sw. 14); (2) the Plum, one-half mile east of
Muchakinock (Sec. 7, Sw. qr., Se. 14); and {(3) the Kennebee,

FEET.
6. S0l .. e e 1
5. Shale, dark gray, somewhat fissile........ 3
4. C0al .ot e e, 1
3 Fire_ clay, and clay shale................. 10
2. C0al .. e s 3
1. Fire clay (exposed).........c.cciiiivn.... 3

LTigure 49. Bluff near Given.

*Bain: Iowa Geol. Surv,, Vol. IV, p. 362 ; Des Moines, 1895.
14 *
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one-half mile south of the Plum (Sec. 18, Nw. qr., Se. /). Be-
fore the Pekay switch was removed, the Kennebec hauled some
coal to it for shipment. .

Gwen. West of Given is a small coal area distinet from that
of Muchakinock, yet closely related to it. Of former mining
in this basin, nothing remains. The exposure shown in the
figure may be seen in the bluff near Given.

Half way between Given and Beacon is an area of coal closely
related to that in the Muchakinock basin, as may be seen by com-
paring the Muchakinock section already given with the follow-
ing record at old Consolidation No. 8 (Garfield Tp., Sec. 34, Sw.
qr., Se. 14):

FEET.
TR 5 o ¥ 18
7. Shale, gray, argillaceous ..........cciiiitiriioarnnvnnnns. 32
L 7o T 1%
ST 72 o e £=1 ) + U= YO 4
4. Shale, bituminous .......... ...l 49
. oAl e e e e e 7
2. Fire clay, graduating below into gray shale................ 35
1. Limestone (Saint Louis)............ ittt innn..

With its field of action limited by old workings north and
south, the mine of the National Union Coal Company, two and
one-half miles south of Beacon (F. Des Moines Tp., Sec. 3, Ne.
qr., Sw. 14 ), still continues to do a considerable shipping busi-
ness. Coal is brought to the surface by both a slope and a shaft,
the former 100 feet long, the latter thirty-three feet deep. Rope
haulage is already in use from the foot of the slope to the sur-
face and is to be extended underground. Undulations in. the
coal bed are sufficiently pronounced to create heavy grades in
the roads. The following average section for this territory
shows that pre-glacial erosion has cut out much of the indurated
beds found above the coal at old Consolidation No. 8.

FEET.
3SR 1 3 o PO variable
4, “S0apStOne” L. s 12
3. Shale, black, bituminous ........... ... .. i 20
2. 0] i e 5t 7
1. FHre Clay . ooviii it e i e e e
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Pekay. The Pekay and Lost Creek district, from which large
quantities of coal have been taken out in the past, may be re-
garded as the southern representative of the Muchakinock bhasin
and as separated from it by areas of thin coal. The Pekay basin
extends from a point a mile southeast of old Muchakinock for a
little over three miles in a southeasterly direction. Where nor-
mal, the coal is five to six feet in thickness, but in places the bed
becomes attenuated. An upper seam, two feet thick and forty or
fifty feet above the one worked, has been removed by erosion in
all but a few localities. This basin is now nearly exhausted.

One mile south of Pekay, and one-fourth mile east of the Bux-
ton branch of the Chicago and North Western Railway, is the
slope of the Western Fuel Company (Harrison Tp., Sec. 29, Nw.
qr., Ne. ¥4). This mine is taking out the coal left on the southern
border.of the old Whitebreast workngs. The seam is here from
four to six feet in thickness, clean, and level. Between the coal
and the drift is a variable amount of ‘‘slate’’; at the foot of the
slope, where doubtless it has suffered considerable pre-glacial
erosion, it is only four feet thick, but farther east it increases to
twenty feet. Under the coal is a thick stratum of fire clay. Cars
are pulled 150 feet up the gentle slope and one-fourth mile west
to the tipple by a large tail-rope engine equipped with a powerful
friction clutch. Rope haulage is also employed for a distance
of 200 yards in the mine itself. The mine is not yet old, and will
increase its output shortly.

‘One-half mile east (Sec. 29, Ne. qr.) is a fifty-foot shaft
operated for the local trade by Gott Brothers. Twenty-five feet
of ‘‘slate’’ intervenes between the coal and the drift at this
point. Southeast of the Gott mine is the Gray bank and south
of that, near the county line, is the Davis. These are small local
mines. Small pockets of coal are common near Eddyville and
are utilized by a country trade; but none, apparently, are of
sufficient size to warrant development on a large scale.

Wright. Three miles northeast of Wright, a coal occupying a
position but little above the Saint Louis limestone, has been
mined in a small way. A section of the shaft (White Oak Tp.,
Sec. 16, Sw. qr.) shows:
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4. Drift ..o e 30
3. Shale, bituminous ..........c.iiuininiitr i 25
2. Coal ..iniiiinii.. P R 3%
L Fire clay ..o i i e e

A seam in what is perhaps the same horizon has been drifted
from the river valley, a mile and a half northeast of the above
mine. Both basins are probably of limited extent.

DISTRICT SOUTH OF DES MOINES RIVER.

Southwestern Mahaska was known to contain basins of thick
coal some time before any attempt was made to develop large
mines in the region: It was not until the lower Muchakinock
valley had been worked out that the Chicago and North Western
Railway was extended into this territory to open up what has
proved to be a very productive area. The adjacent portions of
Marion and Monroe counties are also turning out quantities of
coal. In Mahaska, individual basins are not extremely large;
but the coal is often quite thick, ““Bowlders’’ of an impure lime-
stone, termed clay-ironstone; are sometimes so numerous as to
cause considerable difficulty in mining.

Cedar and Coal Creeks. A little mining for local purposes
has been prosecuted along Cedar and Coal creeks; but the ab-
sence of railroad facilities in much of this territory has retarded
development. Four seams of coal of workable thickness have
been reported as found in a well about one mile east of the iron
bridge over Cedar creek. On South Coal creek, near old Fveland
postoffice, is an exposure showing ten feet of impure coal, over-
lain by twelve feet of shaly sandstone, and underlain by three
feet of fire clay (Fig. 50). Drifts have been operated in this
coal, but the greater part of the seam is of very poor quality.

Durfee. Durfee is a mining camp of 100 houses situated on the
upper part of South Coal creek, at the extremity of a four-mile
coal spur from the Buxton branch of the Chicago and North
Western Railway. At this point the Rex Coal Company operates
a shipping mine (Jefferson Tp., Seec. 19, Se. qr., Sw. %). The
seam lies 118 feet below the surface at the shaft and varies in
thickness from five and a half to thirteen feet, with an average
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of seven feet. It is so undulatory that some difficulty is experi-
enced in draining the mine; ditches are dug in the higher parts
of the entries wherever practicable, yet it is necessary to use
‘three gasoline engines to pumyp water over the more pronounced
““hills”’ or to the surface. The company controls 700 acres of
coal, of which the south and east portions are quite clean. On
the north side of the basin a dark impure limestone occasionally
comes in to divide the seam into two benches. Rock is so plenti-
ful in this portion of the coal that hand mining is rendered diffi-

Figure 50. Coal near Lveland.

cult and Ingersoll-Rand machines are to be installed as an ex-
periment. Tail-rope haulage is employed for half a mile on the
main north and south entry. The top works are modern and
well equipped. Power is furnished by four boilers capable of
producing a total of 260 horsepower. The handling of the coal
. is accelerated by the use of Olson automatic cages and a Christy
box-car loader. There are three pairs of double engines at this
mine, one each for the tail-rope, for the box-car loader, and for
hoisting. . S

Buxton. Number 14 of the Consolidation Coal Company is a .
new mine still in course of development. The shaft is 13324
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feet in depth and is located about a mile and a half north of Bux-
ton (Jefferson Tp., Sec. 28, Sw. qr., Ne. 14). The nature of the
seam and its accompanying strata and the type of equipment are
much the same as at the other Consolidation mines deseribed in
the chapter on Monroe county. At this mine, however, the re-
treating method of work is to be essayed; entries are to be driven
to the boundaries of the property before rooms are turned and
work will then be carried back toward the shaft. Progress is
retarded by the presence of numerous pyritic concretions and
clay ironstone ‘‘bowlders’’ in the coal bed. A Norwalk air-
compressor furnishes power for the drills used in driving en-
tries. The all-steel tipple is the latest and best of those erected
at the various Consolidation mines and the top equipment is,
in general, of the best pattern. The company owns 600 of the
700 acres or more included in this particular basin.

The Crawford Coal Company operates a shipping mine on a
short switch from the Buxton branch, about half way between
No. 14 and Buxton (Sec. 23, Nw. qr., Se. 14). The shaft i§ forty
feet in depth and from its foot entries have been driven 2,500
feet south, 400 north, and 400 west. The company expects to
work over about 160 acres. Rope haulage is to be installed in
the main south entry. A typical section at this point, given from
memory by the superintendent, is:

FEET
s ) o | A 3
3. Sandstone ... ... e e i r i it 10
R 3 1 27
S - ) 4 to 6

Eveland. The Hveland mine is at the camp of that name, one
mile northeast of Buxton (Jefferson Tp., Sec. 34, Nw. qr,
Ne. 14). The seam worked is from four to seven and a half
feet in thickness, ordinarily showing five feet. Rock in the coal
gives little trouble. The roof is of a peculiar type, presenting
the appearance of a mass of ‘‘bowlders’’ firmly welded together
so as to form a secure cover over the workings. Irregularities
in the under surface of this stratum sometimes cut out the top
coal. This mine has been in operation five years and has worked
one-half mile east and one-fourth mile north and south. The
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product is loaded on a short spur running west to the Buxton
branch of the Chicago and North Western Railway. The basin
is a small one. Northeast of the shaft the seam splits, shale
coming in between the two benches. At the shaft the coal lies
only fifty feet below the surface, but under higher land near by

Tigure 51. Ironstone band in roof of coal seam, Xveland mine. -

a considerable thickness of strata is found between the coal and
the drift, as shown in the following record.

FEET. INCHES.

4, Sandstone ... ... s 35
3. “Slate,” gray and bBIUe. .. .v et ieiar i 45
2. “Hydraulic rock,” very hard....................... 3 6
R T ) 5 4

Crickett. On the west side of Bluff creek, a little more than
a mile north of the Eveland mine, is the shipping mine of the
Crickett Coal Company (Sec. 27, Nw. qr., N. 14). The shaft is
fifty-four feet deep and was sunk in 1905. Not very much terri-
tory has as yet been mined out. The seam worked averages five
and a half feet in thickness, although a few rolls in the roof cut
out some of the coal under small areas. As in many other parts
of this section of the county, ‘‘bowlders’’ are plentiful in places.
In working out the coal two shearing machines and a compressed-
air drill prove of service.

Lakonta. Two miles southwest of Lakonta and about the same
distance east of the Crickett, is the mine of the Greenridge
Coal Company (Jefferson Tp., Sec. 25, Ne. qr.). The product
is shipped over a switch from the No. 13 spur of the Chicago and
North Western Railway. The company leases 280 acres of land,
at least 160 of which is said to have been prospected and proven
to be underlain by from four to seven and a half feet of coal.
“Bowlders’” are extremely plentiful in parts of the seam.
Where the coal attains its greatest height conditions detrimental
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to profitable mining prevail, such as an abundance of rock in the
seam or, perhaps, a poor roof. As the mine has been in opera-
tion only a short time, mule haunlage 1s still found adequate. The
electric shot firing system employed gives good results: wires
from the top station traverse each main entry, and may be
tapped and a current run into the rooms as required. Separate
buttons control the firing in each room. The shaft is 100 feet
deep; coal is hoisted through it by a geared engine, capable of
elevating 700 tons daily. The mine is not_'now running full ca-
pacity and an effort will be made to increase the output during
the coming winter. ,

White City. White City is an attractive mining camp two
miles west of Lakonta, on the Buxton branch of the Chicago and
North Western Railway. One-half mile north, on a short rail-
road spur, the Crescent Coal Company has sunk a shaft (Jeffer-
son Tp., Sec. 13, Sw. qr., Nw. 14). A large quantity of coal is
shipped. The following is a record of a drilling near the shaft.

FEET, INCHES.

8. DIHEE: o« ettt e e 37
2 Slate e it e 27 2
1 R 7 V- 7 9

A few places in the mine show eleven feet of coal, yet the
average height is nearer seven feet. ‘‘Bowlders’’ of sandstone
and clay-ironstone are freely distributed through the coal in
some localities, leaving others quite free from them. Although
the seam may contain considerable rock, the latter is often so
easily removed that the working remains good from a miner’s
viewpoint. The coal bed is sharply undulatory. About 125 acres
have already been mined out. There are about 350 acres of coal,
usually thiek, in basins tributary to this shaft; but the drillings
cannot, of course, be depended upon to show how much of this
is sufficiently clear of rock to be profitably mined. The equip-
ment of the Crescent mine is modern, and adequate in every
respect.
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UNION COUNTY

The rocks immediately underlying the heavy drift cover of
Union county belong without exception to the Missouri, a stage
that may contain seams of coal. These coals are usually so thin,
however, that they can be worked with profit only when they
occur near the surface and present few obstacles to facile devel-
opment. Below the Missouri lies the Des Moines, the productive
stage of the main Towa coal field. Its summit probably lies at
least 400 feet below the surface in Union county, excepting, per-
haps, the northeastern corner, where the depth is less; but as
the upper part of the Des Moines.is nowhere very productive,
horizons of good coal might not exist above a depth of 600 or
700 feet. Moreover, it has not yet been proved that'the Des
Moines bears coal at any level as far southwest as the region
under discussion. It is not probable that prospecting would
yield a proper financial return, even though a workable coal
basin were finally located.

CLARKE COUNTY

Clarke county is covered by a heavy mantle of drift under
which lie beds of Pennsylvanian age. The greater part of the
region bears Missiourian strata, thin in the eastern section and
100 feet or more thick in the western; yet where pre-glacial
erosion has cut to exceptional depth and in the valleys of the
main streams in the eastern and northern parts of the region,
the Des Moines is the highest of the indurated formations. The
outlook for basins of thick coal near the base of the Des Moines
is good, but the depth to which prospects would necessarily be
carried in order to reach the best horizons, would make the ex-
pense of locating a field quite high. Coal has been mined at
Cleveland, in Lucas county, only two miles from Clarke, at a
depth of 326 feet. Recent borings at Leon, in Decatur county,
revealed good coal horizons at about 500 feet. At both these
localities the best coal lies at from 550 to 600 feet above sea
level, although other horizons are present nearer the summit of
the Des Moines. If coal is to be sought at Osceola or at other
points in the central portion of Clarke, borings should be sunk
600 feet in order to reach the coal horizons known to exist on the
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east and south. Farther west these horizons lie still farther
below the surface, both because the elevation of the latter is
greater and because of the westerly dip of the formations; but
in the deep valleys of eastern and northern Clarke, a depth of
400 feet would probably reach the base of the Coal Measures.

LUCAS COUNTY

The gentle dip to the southwest that is common to the Car-
boniferous beds in most of the Jowa coal fields lessens greatly
in Lucas county, so that the limestones of the Missouri stage
appear only in a few places on its extreme western border and
the Saint Louis limestone lies closer to the surface than would
otherwise be the case. The highest indurated rocks of practi-
cally the entire county belong to the lower and more productive
division of the Coal Measures and bear coal in considerable
quantity. A zone of upper horizons bearing coals of moderate
thickness outcrops along Big and Little Whitebreast, English
and the various branches of Cedar creek; while lower horizons
containing thicker coals have been found in drillings and shafts
in the Lucas district, northeast of Chariton, and on Cedar drain-
age. Asin the lower Coal Measures of the region north and east,
the coal lies in discontinuous basins along more or less definite
horizons. The largest basin so far located contains less than
4,000 acres; while the driller considers himself fortunate if he
discovers a thousand acre field in prospecting ten or fifteen
miles along the valleys. The shales and sandstones making up
the bulk of the Des Moines stage are equally erratic in occur-
ence, grading into one another laterally with- startling rapidity.
Tiven the limestones, which are few and poorly developed, have
little persistence and do not serve as horizon markers for the
driller or geologist.

In the northeastern part.of the county, where prospecting has
been actively pursued in recent years, the best coal has been
found between 700 and 750 feet above tide, with some between
625 and 700 A. T. It should be remembered in this connection
that the level of a continuous bed may vary by forty or fifty feet.
at neighboring points because of undulations. Since the elevation
of the uplands is about 1,040 feet A. T. and the streams have
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often cut over a hundred feet below the divides, it is evident
that the depth to which borings need be carried is by no means
prohibitive. The base of the Coal Measures lies at about 611 feet
A.T. on an average, though the surface of the underlying Saint
Louis calcareous formations is extremely uneven, changing in
elevation as much as 100 feet in one mile. On the uplands it
is sometimes necessary to drill 200 feet before the drift is pene-
_trated, but commonly 150 feet or less is sufficient.

In the western portion of the county the Saint Louis lies at
somewhat greater depth and the best coal is found about 300
feet below the lowlands along Whitebreast creek. [Little is
known of conditions in the four southern townships, nor has the
Mystic coal of the Appanoose-Wayne field been recognized with-
in the county, although it is probably present in the southeastern
corner. A deep drill record from section 12 of Benton township
fails to show any trace of the Appanoose formation or to bring
to light lower coals of workable thickness. :

The early production of coal in Lucas county was not large,
having been 945 tons in 1860 and 37,284 bushels in 1868. In 1880,
however, as a result of the opening of the Whitebreast mines
east of Lucas, the county had forged to the front with an output
of 126,498 tons and in 1890 the total was still larger, 339,229
tons. Hardly more than a year later, the closing of the larger
mines caused a decline that was only checked by the installation
of the Whitebreast No. 4 at Cleveland. Recent statistics are:

YEAR. TONNAGE. YEAR. TONNAGE.
1898. .o 6,600 1903, .o 295,554
1899, .o 3,700 1904, ..o 189,895
1900. ..o 221,922 1905. . i 147,093
1901, ..o 216,058 1906, .. e 97,147
1902, ..o 238,862 1907, oo 105,536

The closing of the Big Hill mine in 1907 and the abandonment
of the Cleveland mine early in 1908 left the county without a
shipping mine and reduced the output for the year ending June,
1908, to 74,288 tons. As soon as railroad facilities are provided
for the northeastern quarter of Lucas, it will again become one
of the most important of Towa coal counties. The following
pages contain a brief review of the coal data available in July,
1907.
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Clevelaomd. The Whitebreast Fuel Company of Illinois drilled
fifty holes near Lucas, as a result of which the mine now known
as Cleveland No. 4, was opened about two. and one-half miles
southwest of Lucas at Cleveland. The shaft was sunk 326 feet
early in 1899, penetrating the following coal horizons.

. . THICKNESS IN DEPTH IN
COAL. . T'EET. FEET.
D T ...15 81
NO. 2o JE 15 100
NO. Bttt et e e e 0.6 122.4
NO. deeeee e e e 0.2 216.6
NO. Beeeeee e N 0.9 .294.9
NO. B et 4.9 318

The basin now mined shallows rapidly to the west, southwest
and northwest, extends one and one-half miles southeast of the
shaft, and connects through an area of low coal with the Lucas
seam on the northeast. The coal varies.in thickness from one
foot to six feet, but the roof is apt to be of poor quality over the
thickest coal. Elsewhere the roof is a fairly firm and thick black
fissile shale. Undulations are well marked. Little sulphur and
no black jack interfere with the purity of the coal. In the south
workings a large erosion channel in which the coal is replaced
by shaly clay was encountered and was tunnelled through for
several hundred feet before the coal was again found. Electric
haulage is employed in the main entries, three eighty horse
power motors being in service and one held in reserve. The
power is derived from a Brownell engine, with a Milwaukee
generator. The pit cars are built of steel alone. Hoisting is
done by a double engine with 18x32 inch cylinders. The tower
and tipple are of steel construction, erected by the Pittsburg
Steel Co. The link-belt shake and screen are used. The auto-
matic dirt dump was made at the mine. This mine has now al-
most exhausted its territory and will be abandoned early in
1908. '

Lucas. In June, 1874, Mr. William Haven and others leased
540 acres of land on Whitebreast creek, two miles east of Luecas,
and the next year began drilling operations. Two upper seams
were penetrated within 138 feet and after considerable delay
due to financial diffienlties a lower coal over five feet in thick-
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Jess was finally found. The Whitebreast Coal Company was
organized to work this field and did so by means of three mines
between Phillips and Lucas. Until the field was exhausted in -
1891 it was one of the most productive in the state. In an
endeavor to find more coal the company bored 123 diamond drill
holes along a strip of varying width and considerable length
trending northeast and southwest from their mines, but no basin
of sufficient extent for development on a large scale was located.
These prospects covered an area of about twenty square miles,
chiefly in Whitebreast valley, and were continued to about 300
feet below the surface level. Of 120 holes, seventy showed less
than three feet of coal, twenty-two between three and four feet,
twelve between four and five feet, and sixteen over five
feet. In one prospect -a thickness of seven feet of coal was pene-
trated, and in another eight feet.

In the Lucas district there are reported to be four coals in
addition to one that outerops in the hillsides. These are said to
be as follows: ‘ S

THICKNESS DEPTH, AVERAGE,

COAL : ' ' FEET. FEET.
NO. A e 123 60
No. 2. .. i e . 2y 90
N0 B e e, 31 to b 290
No. 4. Lo S 4 330

These coals are not continuous over Jarge areas but appear
to lie in basins along fairly definite horizons. It will be seen
that they correspond quite well with the coals found in the shaft
at Cleveland. Strong undulations rendered the level of every
seam somewhat variable. Coal in the second horizon can be
profitably worked Jongwall and is so mined by Skidmore Bros.,
who are operating a local mine about one mile northeast of
Lucas. The third horizon has supplied most of Lucas county

- coal and is now utilized at the Big Hill mine. The fourth horizon
is not definitely known to contain thick coal at Lucas, but is that
worked at Cleveland. It is possible, however, that the coal
mined at Cleveland and at Lucas lies in the same horizon, since
the Saint Louis Jimestone is encountered not far below the third
seam at Lucas. '
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The Big Hill mine ships over the Burlington from a location
not far from the station at Lucas and although of limited extent,
this mine has at times produced considerable coal. It is now
idle because of trouble with water and for other reasons. The
shaft is 290 feet deep to a coal a little over four feet in average
thickness. Above the seam is a considerable thickness of sand-
stone which makes a firm roof but lets in much water. Laterally
this rock grades into shale. A thick sandstone is found also at
Cleveland between coals Nos. 4 and 5 of the shaft record.

Big Whitebreast Drifts. Coal outerops at several points in
the valley of Whitebreast creek from old Cleveland northeast to
the county line and, though usually thin, has furnished limited
supplies for purely local consumption. In sections 5 and 8 of
Whitebreast township some coal is occasionally taken from a
fourteen-inch seam that outcrops near high water level in the
creek. The section made by St. John farther down the creek at
the old Wheeler Mill is shown in figure 52. At and near the con-
fluence of Big and Little Whitebreast creeks, a rather constant
bed of thirty inches outerops and has been drifted to some ex-
tent on Whitebreast and Barker creeks.

FEET

12, Drift ..t i i e i i 5
11. Shale, argillaceous, variegated........ 4

1 SRS I P B th, b S g S 1%
B TR IDIAY ol bwae 3 2d s vaia. .. .. 1
8. Shale, variegated ............... ... .. 8

. Limestone, impure, earthy in places... 2

Shale, ash colored, calcareous below.. 6

. Shale, black, bituminous, figsile....... 1%
PRl G 13 - 1 i R e e M 1%

7
6
5. Limestone, bluish, nodules in places.. 2-3
3
2, Pire clay ..vveen i i 2

1. Shale, light-colored, sandy in places...10

rigure 52. Section on Whitebreast creek. Six miles below Lucas.

Chariton. An unsuccessful attempt to find thick coal was

made near the Chariton river, in the northern part of Chariton.
One boring which was continued for 322 feet (Sec. 30, Sw. cor-
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ner) encountered only two thin coals at 112 and 318 feet respec-
tively. Another drilling struck a small pocket of five foot coal
at the depth usual for the ‘‘lower vein.”” A good basin of deep
coal was, however, located northeast of Chariton where the mine
of the Inland Coal Company is situated. The Inland shaft rec-
ord is (Lincoln Tp., Sec. 9, Nw. qr., Ne. 14):

. FEET. INCHES.

33. Soil and drift ................ e 34 6
32. Shale, sandy, light-colored......................... 7
31. Shale, sandy, black ............iitiiiiiiiiiinann 11
30. Coal,good .................. e 2
29. Fire Clay .. viiviiiiii ittt sttt enaeeannn 5
28. Sandstone, dry, light-colored....................... 2
27, LimeStome ...t riiii e et et 10
26. Sandstone, dry, light-colored.......... e 2
25. Shale, variegated ........ .. it i, 26
24. Shale, hard, black ........c..coviiiieieninnnenn, 8
28, Coakey agiie e gl s i oo omis s o 8 § cowaamivhos e s e A 1
22. TFHre Clay: THDMTE - e e anoseod b dip s onsm b i s o n 3
21. Shale and. limestone. ........c..iiiiiiiiiniiennans 8
20. Shalellahds Fakk. o slad. 18 o f cmabe sd Forah lbyr . 7 7
19. Collliinat g00d oo o b e s o 5 5 B mont ol ne 58 1 6
18, FHBECIIRY i i 15" o eniry BB et ooy v e it e v sy 7
17. Sandstone ........coineeiiiiiiiiriiiioisiiiaans 3
16. Shale, ‘viriaghted | . oo It UM SE  S L s 10
15. Shale, hard, dark .. ..... 00 . i e oo, 7
14, Coal PaTL DO ¢ « 5 mesmmig s+ 58 5 mid ghors o 55 By &5 554 g& 1
13. SafdBLOR® &< o d o m P E frawh 6 56 Bda s SuEs 55 A o oub B o6 2
12. Shale, BIACK: o aguen sl g ot o iosmsiie o ifonn ok 158 5 0% brrimbigas, -3t vgh 1
11. Coal ... ...ssweginighe Al o MY it bt drid by - 3580 6
10. Fire clay, with shale......... s 5L 5 6
9. SandStONe  mim s Nmmosss. s, omonh syors f s @mp o @m e « o o o 31 .
S. Shale, AATK| iimre b s e ci-oni-Brs i i o s st o B« = v« o 10
7. Sandstone - iaieafladl mides. @ M e heal Tt e e 2
6. Shale, light-colored ..........ciiiiiiiniireneenan. 6
5. Shale, dark o sbibiind Sekmts s 05 o 5FmTRL oo s 22
4. Shale, lighter colored ...........cvviiiiiiiinnnnnns 15
3. Coal ..........55 30 A TR O LT S g e o s 7
2. Fire clay .....couuiveren . fifasem i masd Fasds i ISy 3
1. Sandstone ............oiiionionnaiadpansonmnabos 8

The thickness of the lower coal (No. 3) varies considerably. The
upper horizons seem fairly persistent, but bear only thin coals.
Although the Inland mine has no railroad connections and so
supplies only a local trade, it is extremely well managed and is
one of the best coal properties in the state. As soon as railroad
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facilities are provided it will become one of the important mines
of the Iowa field. ,

Little Whitebreast Surface Mines. At numerous places on
both sides of Little Whitebreast creek, from section 22 of Lin-
coln township to section 19 of ‘English, coal has been taken for
local consumption from seams outeropping in the valleys. In
Lineoln: township _thé establishment of the Inland mine caused
the abandoning of most of the work in this upper coal, for it is
seldom more than thirty inches in thickness. In English town-
ship, also, little mining is now done. Two coals, the upper about
eighteen inches and the lower slightly thicker, outcrop here.
Sometimes these two seams approach sufficiently close to be
mined as one, and again, they may be separated by a distance
of fifteen feet or more. - : .

Wild Cat Drifts. Along Wild Cat or English creek and its
branches, in sections 11, 12, 14 and 15 of English township,
small drifts have been opened during the winter months. The
coal mined is in most cases only from fourteen to eighteen
inches in thickness and lies only a short distance above the creek
bottoms. A mine on W. S. Dungan’s land (Sec. 12, Nw. qr.). is
said to have worked a thirty-inch bed.

Drifts on Cedar Drainage. Some fairly thick surface coals
have been mined for local use in the valleys of Pleasant town-
ship, and, since this region is far from any railroad, are of con-
siderable importance to the farming communities. At least
three horizons containing discontinuous basins of coal may be
recognized, but in the absence of a topographic map no correla-
tion of separated outerops can be made with any certainty. Re-
ported oceurrences of the upper coals along Cedar drainage are
noted in the following list. No mines were open when the region
was visited in the summer of 1907.



LUCAS COUNTY 225

LOCATION, | THICKNESS. REMARKS.

Lincoln Township—

Sec. 12, near center........ 18 inches....|
Cedar Township— |
Sec. 6, near center......... | 14 inches....|Outcrop now concealed.
Pleasant Township— _ |
Sec. 24, north central...... 3 feet........ | The Briggs drift. It supplies a
| large country trade.
Sec. 23, Se.qr.,, Ne. Yoo oo | i A small shaft.
Sec. 21, Nw. qr., Nw. Y. ... .............. A small drift on Little Cedar
| creek.
Sec. 13, Se. qr., Sw. Y. ....| ... ... ... | The Umbenheuer drift on Big
| Cedar. ;
Sec. 12, Nw. qr., Sw. %4....| 3 feet........ A new drift on Little Cedar.
Sec. 11, Sw. qr.,, Ne.%4...... 3 feet........ An old drift on Little Cedar.
Sec. 1, Sw. qr., Ne. 34..... 3 feet........ IA new opening.
Sec. 1, Ne.qr,Se. Y4..ooou| vvviiiiveinn, | The Van Loon mine.
Sec. 2, N. Yoo viieie i Abandoned drifts.
Sec. 3, Se. qr., Nw, 14..... 3 feet........ An abandoned drift. !
31 feet....|Top seam, mined by stripping.
Sec. 3, N.%.............. { 3 feet.......| Second seam, drifted.
............ Third seam, drifted from creek
| bottom.

Zero. At Zero, on the Chicago, Burlington and Quiney Rail-
road, a mile and a half west of the Monroe county boundary, a
mine was formerly operated by the Creston Mining Company.
The shaft was 260 feet deep, with coal five feet in thickness.
Where worked the seam was quite irregular, on which account
the mine was finally abandoned after several companies had
worked out considerable coal. ‘

iDeep Coals on Cedar Drainage. The Consolidation Coal Com-
pany, Inland Coal Company, and others have for several years
been conducting prospecting operations in northeastern Lucas
county in an endeavor to find workable basins in the more pro-
ductive horizons near the base of the Coal Measures. There is
little doubt that success has attended these efforts and that only
the advent of a railroad in this region is necessary to place
Lucas in the front rank of coal producing counties. Mr. Haven
of the Inland Coal Company reports the location of five good
basins, comprising a total of several thousand acres. The Con-
solidation Coal Company has purchased the mineral rights of a
large tract in sections 9, 10, 15, 16, 17, 20 and 21 of Pleasant

township. Coal of an average thickness of four feet eight inches
15
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is said to have been found in all holes drilled here on over 2,500
acres of land. The strata are extremely variable, yet the follow-
ing drill records give some idea of their succession.

Figure 53, Churn drill of the Consolidation Coal Company, operated by a gasoline engine.

PLEASANT TOWNSHIP, SEC. 15, NE. QR., NW. Y.

FEET.
S ) - G N 15
3. Shale, light-colored ...... ... .. ... . . .. . 5
2. Bhale, gray .. ..v it e e 42
B R ' - ) 4
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14.
13.
12.
11.
10.

- oo

LUCAS COUNTY

PLEASANT TOWNSHIP, SEC. 16, SW. QR.,, NW, 4.

FEET

Soil and drift ...... ... i e e 67
Shale . .oueiri it i i e 69
Shale, BIaY «vvvr vttt it e e e e 80
Coal, 200d .. ... e 3
Coal, dirty . ..oiii i e e 2
B ) 224
PLEASANT TOWNSHIP, SEC. 17, SE. QR.,, SE. %.

' FEET.

Soil and drift ......oen i 52
Shale, light-colored ............cciiiuiemeirnnannn. 22
Shale, dark .......viiinnin it 5
[ 3 1
Shale, light-colored .............civiiiiiiiannnnnn 19
Rock (concretion 2).......cciniriiiinninnenneenns 2
Shale, dark . ...ttt it en e iaaenanneas 4
Coal ...ttt e eare e 1
Shale, light-colored .......... e e 10
Rock (concretion ?)......... oo, 4
Shale, light-colored ..........ccoiiiriinivnnnnn. 18
L0757 1 O 1
Bhale .t i i i et 88
Coall i dn - - gt Tiaps Fus 8 e m s s ad S b ede 5o @ ot s 5
Total . iy . . Sfrge « T ammr s i e o ol Pl s il 234

227

INCHES.
i1

11
9
10
1

6

INCHES.

9 .

1

The unreliable character of much of the coal in the lower
horizon is illustrated by six drillings made on J. F. Carson’s
land in and near section 32 of Pleasant township, which showed
that the seam present ranged from six inches to five feet in’

thickness on a comparatively small bit of land.

drill records is:

[
oW

I SR AR R W

PLEASANT TOWNSHIP, SEC. 82, NE. QR., SE. 1.~

FEET.

Soil and drift. ... ... 125
Shale, dark . ..voiviiin i iincaran e ... 10
Shale, light-colored ................ e 3
Shale, Bray ...ovirt ittt it it e 33
Sandstone ..... ...ttt it e 2
Shale, Bray . ..ottt it aae e 9
SandStoNne ... ..iiiiii i e e e 2
Shale, gray ................ e 32
Rock (“bowlder” inmcoal?).......covvvienenennnn.

(0 ) P 1
Coal, Airty .. .ovir i e 1
Shale, CAlCATEOUS ... vvovniririiniinernnaanannn 4

One of these

INCHES.

= DWW
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MONROE COUNTY

Magnificently served by railroads and lying in a highly pro-
ductive coal belt, Monroe county has for several years been the
most important coal producer in Towa. The number of mines
is not exceptionally large, yet they are with few exceptions
the property of companies that are willing and able to risk a
large amount of capital in order to obtain a proporiionately
large return. Prospecting has been systematic and thorough,
so that the larger corporations are able to look far into the
future when planning the location of their mining camps and
mines. As a result, the larger basins of workable coal are being
exploited one by one in definite geographic order.

With the exception of a small area of about three square miles
in the valley of the Des Moines river near Eddyville and for
short distances up Gray and Miller creek, where the Saint Louis
limestone outcrops, the entire county is underlain with Coal
Measure strata of the Des Moines stage. From a thickness of
zero at Hiddyville these increase progressively. toward the south-
west until probably a thickness of about 400 feet is attained in
the southwestern corner of the county. Very few test holes are
continued to the Saint Louis, a practice which is to be con-
demned, as thick coals lying near the base of the measures may
thereby be overlooked. In section 28 of Bluff Creek township
the limestone was reached at a depth of 199 feet; yet two miles
north the coal mined descends abruptly into a small basin 283
feet below the surface, a feature probably due to a local depres-
sion in the basement limestones. - A boring in section 29 of
Mantua township found the Saint Louis at 216 feet, while drill-
ings of about the same depth at Hilton and Foster stopped in the
Coal Measures. A drill. hole put down by the Hocking Coal
Company to a depth of 317 feet in section 34 of Troy township
encountered at least 272 feet of coal-bearing strata. Coal is
reported at 313 feet in section 4, Wayne township.

Notwithstanding. the amount of development work that has
been done in this county, mining has been confined chiefly to the
northern and central portions; while large portions of the
southwestern quarter remain practically unexplored. It is in
the extreme southwestern corner that the Mystic seam of the
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Appanoose-Wayne field is most likely to be found if it be pres-
ent at all in Monroe county.

Although coal was mined along Bluff, Miller, and Avery
creeks, and west of Albia at-an early date, the county did not
rank among the few best producers until the seventies. As
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Figure 54. Sketch map of Monroe county.

given in the U. S. census reports, the output for 1860 was 2,756
tons; for 1870, 15,410; for 1880, 181,288, and for 1890, 258,401.
With the exception of the period of business depression ending
in 1896, the coal industry of succeeding years has advanced
steadily and notably. In 1901 the county passed all others and
since then has held first place. According to reports of the
Towa Geological Survey, statistics for recent years are:

YEAR. TONNAGE. YEAR. TONNAGE.
1898 . .. 584,578 1903 .. oo 1,768,054
1899 . i 684,004 1904. ... 2,061,877
1900.. ... 772,457 1905, ... e 2,227,177
1901, ..o 1,237,332 1906. ... 2,458,473

1902, ..o 1,349,722 1907. .o 2,476,021
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During the year ending June 30, 1908, twenty-three mines pro-
duced 2,167,061 tons of coal and employed 3,634 men. Whereas
in 1883 Monroe was responsible for less than two and one-half
per cent of the production of the state, in 1907 she mined over
thirty-one per cent of the total.

The status of the industry, so far as known in July, 1907, is
sketched in the following pages.®

MONROE MINES AND COAL BEDS.

Northwestern Townships. The Consolidation Coal Company
has done considerable prospecting in Union, Cedar, and Wayne
townships and has located and purchased several basins of coal
which will be exploited at some future date. The Consolidation
driller reports that coal averaging four feet eight inches was

found in over 1,000 holes drilled in.a strip one-half to two miles
wide along White creek in Wayne township. This area forms

part of a continuous basin said to contain 7,000 acres of coal.
One of the drill records of a boring in this territory follows
(Wayne Tp., Sec. 7, Nw. qr., Se. 7). '

FEET. INCHES.

0D i 97
Shale . i e e e 26
L7 T 3 8
Shale, QarK «ovieer ittt ittt e e e et 18 6
Rock (sandstone ?) ................ e 1 ]
Shale, Bray . .vviiiiiie it ittt ... 30 2
1074 4

) B 177 10

Another basin containing the same average thickness of coal
oceupies sections 7, 8, 17, and 18 of Union township and adjoin-
ing portions of Cedar. Tt is said to comprise 3,000 acres of
.coal. A smaller basin of 210 acres is reported from sections 14,
23, and 24 of Union township, south of Lovilia. Coal is also
known north of Lovilia, where country mines are occasionally
operated. The following record is from section 3 of Union
township.

*Acknowledgments for material are due to Beyer and Young: Geology of Monroe
County, Towa Geol, Surv., Vol. XIII, pp. 353-433; Des Moines, 1903.
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FEET. INCHES.

10D 30

Sandstone, buff ......... ... e 3

Shale, sandy, Bray «...vvverne it i it e 7
Shale, blue, light-colored....................cvvurn... 30 6

- Shale, blue, dark ..............covu.n.. i 6
L0 ) P 5 6
FUre Clay o ooiiii it o 6
B 0 7 ) 82 6

Figure 55. View of Buxton from the west.

Buxton. The Consolidation Coal Company was organized in
1875 with headquarters at Muchakinock, in Mahaska county, and
was reorganized under the present ownership in 1881. The
Chicago and North Western Railway extended its already long .
coal spur southwestward into Monroe county and the Consolida-
tion headquarters were moved to the new mining camp, Buxton.
Buxton is a thriving town containing a population of about 5,000
people, chiefly colored. It possesses a $20,000 Y. M. C. A. build-
ing, a large company store, well built houses for the miners, and
is, in general, progressive. Special trains carry the men to and
from the mines, of which there are five operated by the com-
pany. Mine No. 14, situated in Mahaska county, is discussed in
another place in this volume. No. 10 lies two miles south of
Buxton (Bluff Creek Tp., Sec. 17, Ne. qr., Nw. 14), No. 11 about
one mile southwest of No. 10 (Sec. 16, Se. qr., Sw. /), No. 12
three miles east and south of Buxton (Sec. 12, Nw. qr., Nw. 14),
and No. 13 two miles east of the same place (Sec. 2, Nw. qr.,
Se. %4). Within a year Numbers 11 and 13 will be abandoned
and Number 15 will be sunk one mile southeast of Number 11.

The coal worked at these mines varies from four to seven feet
in thickness, with an average of four feet six inches. Several
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unworked coal horizons are also known. A section representa-
tive of prospects in the territories of Numbers 10 and 13, which
are located on the bottom lands, is as follows:

L e R e

FEET. INCHES.

Surface wash and drift..................viiiin 12
SANASEONE - o v v ot ettt et 1
Clay shale ... .ottt i ittt iannans 3
Shale, dark ... ..viiiiniiniiiiiriiienniineenrannn 6
Clay Shale .....iriiiinitiaeatnnernarnnnnenns 10
Shale, dark ....oiiiiinnnrnnearonconenronenensen 9
(07 ) e 1
Shale, darK . ..viiir ittt ittt inaraesnncniraaans 62
(070 P 6
0 - ) 113

DD «] 00 -1 O

Of the upland prospects, as found at Numbers 11 and 12, the
following is about an average.

20.
19.
18.
17.
16.
15.
14.

—
o«

I
=D

Horo R ot N 0O

FEET
Dt aiail OB - &5 e i e e e T . 25
SENEESLOBE® "BTAT 1 < v oo owhlal g0 ol anin s Phib Sob g s ¢ 29
G SREEE T i on s s s i i s T T e T 3
ShalRs: CHaile vl i Lo iue oo i e b Gl LR R gl LS 3
(61071 u, A EGPER e e i I R v T P N - s 1
SHENT . TR = L ot e g o e oo S AT ST |l 5 10
(G, 077 St o, oy e A el S s el T il T ML 2
Shald, GBFK & s 5 wmmma el L ekl A0 Ll 3
COBL ga i« ssais 5o o7 oo mmr i 5 5 DR o a1 1
ShETer iIFRE . e st | e phamt e g T 4 AT 32
Coal Jprani i aa N AR s« e c e e e et n e

Shale, light ... it i 21
Shale, dark ........outirieeni i 2
L0 N S R o I T =it SO

Shale | o s et e e e 85 g a5 Fe s e v v nnae e aerns 15
Sandstone ................... T [T 3
Shale, gray ........ccciiiiiiiiiinnn. e 13
Coal .. R I EEE e e e 2
Shale, dark ........ ..o, .. 49
Coal ... T S OB E e v e PR 5
Total . ovviiin s R e e s v n e e 225

INCHES.

[ R = =]

[SU=A)

10 .

10

11

3

The roof-shale is fairly firm and the coal is usually uniform in
character, though where there are strong undulations it is apt

to “‘pinch out.”’

very remarkable occurrence from mine Number 10.

The company’s mining engineer reports a

At the time
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the region was visited by the writer this mine was temporarily
closed, so that the phenomenon was not personally investigated
by him, but the source of information is apparently reliable. It
is said that the seam drops nearly 145 feet in a horizontal dis-
tance of 800 feet, with good five foot coal continuous through-
out the entire distance. A deep depression elongated northeast-
southwest and embracing thirty acres, is formed in this manner.
The following drill records taken 700 feet apart show the rela-
tionships (Sec. 16, Sw. qr., Nw. 14). : '

HOLE A.
FEET. INCHES.

15. Clay ......ocvvvnn. e e e 13°
14. Shale, light-colored ............ .. ... 0. iiiiiin.. 42 10
13. Sandstone .................... N 1 6
12. Shale, light-colored ................. ... ... .., 74 8
11. Shale, dark, sandy ..........ooiuiin. 10 2
10, COAL +vt it . 8
9. Shale, light-colered ........... N 42 8
8. Shale, dark .........c.oiiiiiiir il 11 3
S O - ) O 1 8
6. Shale, light-colored, .............................. 7. 2
5. Shale, sandy ...... ... .. i e 4 6
4. Shale, MIXed . .tvtrrtrit i e 22 3

TR 7 1 (O 1
2. BhaAle .. e 44 7
1. Coal ... el b b e s 5 11
Total ... e AR g BTk bR ST 285 10

HOLE B.
FEET INCHES.

14, Drift ... .ol TR s m o e i s s s o s 24
13. Shale, dark ..........oovovivneenn... A e 6 7
12 Coal ..ottt s hee b e B b e T d) 3
11. Shale, light-colored .............................. 19 10

10. Shale, dark ......covrui it i e i, 3
9. Coal . e 6
8. Shale, light-colored ............................ LT 10
7. Bandstone ... e i 3 4
6. Shale, dark ...................... e 5 9
5. Coal ............. ... e ' 3
4. 'Shale, light-colored ................. e 4 6
3. C0al . e . 7
2. Shale, Bray . ..ov'tvrrei e L., 51 10
1. C0al it e 4 11

~
]
=
D
—
—
(]
T
o |
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" There is also in Number 10 workings a contemporaneous ero-
sion channel in which shale replaces the coal. The ancient
stream ran north or south, and evidently divided into two parts
and flowed around a small coal-producing area; for an ‘‘island’’
of fifteen acres of coal is now found in the mine, with a barren
strip 360 feet wide on one side and another 150 feet wide on the
other. - True faults with a maximum throw of five feet each
oceur in the same workings; while a similar feature is encoun-
tered in the main south at Number 11. Pyritic conéretions and
clay-ironstone bowlders are not especially common, excepting
at Number 13. Below are tabulated summaries of the results of
mining operations.

MINE NUMEER. DEPTH OF SHAFT ACRES MINED OUT. ACRES IN BASIN,
(FEET.) : . PROBABLE.
10 100 320 640
11 208 260 560
12 182%% 220
13 100° : 200 b 1800

At the present rate of working, these basins will soon be ex-
hausted, but the company owns large tracts of coal land farther
west, in Monroe and Lucas counties.

The room and pillar system of mining is used, the rooms be-
ing turned forty feet and driven 210 feet. Widening out begins
after ten feet and coal is obtained by shooting from the solid.
At numbers 11 and 12 all the water pumped is used in wetting
down the entries. FElectric third-rail haulage, for which the cur-
rent is carried in the rack-rail and returned in the running-rail,
is used on all the main entries. Ten gathering motors have also
been ordered and will be operated by rack-rail in the entries
~and by trolley in the rooms. The capacity of the pit cars is
from 2,000 to 3,000 pounds, although smaller ones are used on
the edges of the basins where the coal is low. Nothing is worked
out within 200 feet of the shaft. Forty-five Whitcome cutting
machines, the same number of post-drills, and four Norwalk com-
pound air-compressors are in use.

The tipples are all of the same pattern and, aside from that
at number 11, of steel construction. Reynolds-Corliss and Litch-
field engines are used in hoisting. ILoading is facilitated by
the use of Olson self-dumping cages and by box-car loaders at
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numbers 10 and 12. The equipment on top is complete in every
respect.

West of Number 13, in an area surrounded by Consolidation
holdings, is the Regal mine (Bluff Creek Tp., Sec. 3, Ne. qr., Se.
14) and the associated mining camp, Frakerville. A five-foot
coal is reached at a depth of 164 feet. Entries extend about one-
fourth mile east, west, and south to the limits of the 160 acres
controlled by the company. Aside from an occasional streak of
pyrite the coal is clean, though it is not so good in the north-
western workings. Hoisting is by a direct-connected engine and
dumping by automatic cages.

Figure 56. Steel tipple, showing bo.\'l):f;.a;;.lo%%e-\r,toil?aft No. 10, Consolidation Coal Com-

Coalfield. In the valley of Miller creek are a number of
mines, chiefly local, operating in coals that lie not far beneath
the surface and are reached by slopes. Near Eddyville the coal
basins are found quite near the Saint Louis limestone. Two
mines near Coalfield do a shipping business. The Coalfield Fuel
Company works a slope on a short spur from the Towa Central,
northwest of Coalfield- Coal from three to four and a half feet
thick has been mined across section 9 into section 8. The seam
is slightly undulatory and dips, in general, to the southwest.
Boden’s slope is a short distance southeast of Coalfield and is
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also a railroad mine. The bed worked bears an average of three
feet six inches of coal, dipping strongly to the southeast as far
(one-fourth mile) as an entry has been driven into the hill. The
coal thins on the south of this territory.

Lockman. The Central Coal Company now operates three
shipping mines near Lockman, of which Number 3 is expected
to become the best producer. This slope, which lies near the
western extremity of the coal spur through the northern portion
of section 36 of Bluff Creek township, pitches four and one-half
inches to the yard. Wire-rope haulage is effected by means:of
a double Taylor engine. Slope Number 2 enters the hill not far
from the mouth of Number 3. Shaft Number 4, lying one-half
mile southeast, is forty-five feet deep and has just been made
~ ready for work. In all three mines from four to five feet of coal
'is worked, except where local irregularities in the thickness are
present. Contemporaneous erosion channels, filled with sand-
stone, cut out the coal in places. The four-foot coal has been
located in many drill holes in sections 25 and 36 of Bluff Creek,
section 31 of Pleasant, and section 1 of Troy township, while at
least one thinner seam is commonly found in some higher hor-
izon. Following is a representative record from section 25,
Bluff Creek township.

FEET. INCHES.

12. Soil and driftclay ..........c. it 45

11. Shale ........ e e e et e et ettt et . 35

10. Sandstone ........... . iiiieanat. e, 2

9. Shale ...iiiiiiii i e it e ittt 12

8. €0al ... i it e e e e 6

7. Sandstone, Bray ............... e 7

6. Shale ............... ettt 23

ST ) - % <3 14

S 7 3 8

3. Shale, dark and fissile below................ e 5 7

R o7 ) 3 11

1. Fire Clay ..ot e i i et e 1 6
B ] 7 1 150 8

South Awvery Creek. For many years coal has been exten-
sively mined in the valley of Avery creek, in Mantua township.
As the areas near Hynes became exhausted, a coal spur was ex-
tended southward along the valley of South Avery creek and
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new mines were opened. The Smoky Hollow Coal Company has
been the largest producer in the district and ‘to-day operates
two slopes, Number 6 (Sec. 23, Ne. qr., Nw. 14) and Number 7
(Sec. 23, Nw. qr., Sw. 14). The coal either outerops in the hill-
side or is covered only lightly by the drift. It varies from forty
to sixty-six inches in thickness and is fairly level except for
minor undulations. Prospects over a considerable territory
show that the coal is usually present, although somewhat irreg-
ular in occurrence. At least one thin coal is commonly found
above the bed worked; while in the territories of Numbers 6
and 7, a seam that infrequently shows a workable thickness oec-
casionally comes within six inches of the bed mined, only to be
separated from it again by distances of twenty feet or less. A
prospect three-fourths mile west of Number 7 disclosed as many
as four coals in a vertical interval of forty-five feet. The com-
pany has worked chiefly in sections 9, 10, 11, 13, 23 and 24 of
Mantua township. The following section may be taken as an
average for the district.

: FEET. INCHES.
16. Drift and alluvium ............. O 20

15, Sand and gravel ..............ciiiiiiiii 60
14, Clay mixture ........co it i 20
13. Shale, black ......... ..t e 14
2 O o ) 8
11, Shale, Lght «..overeeii e, 13
10. Shale, dark ........ .ot e e 5
9. Shale, light ....... ... .. . 6
8. Shale, dATK ...ovvrerieee et e e 6
7 - ) P 1
6. Fire Clay .......iiiiiiii it e 3
5. Shale, dark ..............cc0..n e e 8
4. Coal ...t e 5 6
3. Shale, 8aNAY ... ittt e 4
2. Sandstone . ... e 21
1. Shale, Bray .......ciiiiiiitiieir iy 2
B0 7 ) 189 2

Mine Number 6 is the best producer, Number 7 not being fully
developed. Number 6 workings are nearly a mile and a half
from the slope mouth; while Number 7 has worked in about
1,700 feet. Tail-rope haulage is employed in both mines. Two
new shafts are now being prepared for future production: Num-
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ber 8, forty-five feet in depth (Sec. 14, Sw. qr., Se. 14), and
Number 9, fifty-five feet deep (Sec. 15, Se. qr., Se. 14). A spur
will be run off to them from the company’s main spur between
the two slopes.

The White Ash Coal Company has worked a slope for eight
years one mile south of Avery. The coal bed varies between
three and one-half and six feet in thickness. A local trade is
supplied, chiefly in the winter months. A tramway may soon be
built to Avery and a shipping trade inaugurated.

Albia. Although numerous shafts have at one time and an-
other been opened just north and west of Albia, especially in
sections 8, 9, 10, 17 and 18 of Troy township, only one mine is
now in operation in this district. The Star mine, two and one-
half miles northwest of Albia (Sec. 17, Nw. qr., Nw. %4 ), has been
open seven months in the year for about ten years. The shaft
was sunk to a coal forty-four inches to six feet thick. A three-
foot seam is said to lie forty feet below the surface at the shaft.
The product of this mine is hauled to Albia, and to a switch on
the Chicago, Burlington and Quincy railway whence it is
shipped.

The Albia Fuel Company has completed the sinking of a shaft
-one mile south of Albia (Troy Tp., Sec. 28, center of east line).
The mine lies on the west side of the Towa Central tracks, over
which the product will be shipped.

Hocking. For a number of years the Hocking Coal Company
has mined extensively in and near the valley of Coal creek. Their
mine Number 1, at Hocking, was abandoned in 1906. Number 2,
southeast of Hocking (Monroe Tp., Sec. 4, Ne. qr., Ne. 1), is
still in operation, but its output is steadily decreasing and it will
also be abandoned in the course of a year or two. Number 3 was
sunk in 1905 two and a half miles south of Albia, beside the main
line of the Towa Central (Troy Tp., Sec. 34, Se. qr., Sw. 14). It

.1s probable that another mine will be started southwest of Hock-
ing. The coal in all these mines is of the same general character
and lies at a depth of 315 feet at Number 3 and 208 feet at Num-
ber 2, which is situated on lower ground. It varies in thickness
from three and one-half to six feet. Round concretions of sand-
stone and ironstone are fairly common in the coal and roof-
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slate and undulations render the floor quite irregular in places,
causing maximum variations of twenty-five feet in the level of
the bed. The general dip of the strata is toward the south.
‘Where the coal is thickest the underlying fire clay often shows
a strong tendency to heave. During the summer months the
warm air-currents deposit much of their moisture on the cool
sides of the entries and rooms, altering the pyrite and marcasite
of the roof-shale so that the latter breaks down somewhat. At
Number 3 the coal lies in a trough-like basin trending east and
west. On the north it rises and disappears; on the south it rises
and thins. The basin is from 1,320 feet to three-fourths mile in
width. On the north the roof and bottom become more firm.
The following séction (Monroe Tp., Sec. 4, Se. qr., Nw. 1) is
representative for the district.

FEET. INCHES.

B T 0 0 5 1 P 25
18. Shale, light-colored ............ ..., 10
17. Sandstonme ........iiviirnnrneirrrnaneeeencaenens 25
16. Shale, light-colored ...........c.cviuiiiieinnnnnnn. 25
15. Sandstone ... ...ttt ittt 10
14. Shale, lightcolored ...........cviiiiiiirnnn, 15
13. Rock, hard ....cveinninininiiee i iaenneesnes 2
12. Shale, darkk .......oiuiiiiriiii ittt 43
11. Rock, hard .............. e 5
10. Shale, light-colored ............ o 11
9. Sandstone ........... i, L 10

8. Shale, light-colored ................coiviiiiin.n. 8

R 7 ) 1

6. Rock, hard .......cciiiitiiii i it e it 1

5. Shale, light-colored ............ e e 11

4. Rock, hard ...... ..ot it e 2

3. Shale, dark ......coi ittt ittt e 92 8
2 7YY 4 4
1. FHre Clay v vii ittt et ettt e e e 1
L0 ) 302

Both mines are well equipped and well managed,—especially
Number 3. About 400 acres have been mined out from Number
2 shaft. At Number 3 automatic cages, stokers, and pit-car
oilers, and a cleaver breaking device on the pit-cars facilitate the
handling of the coal. The fan used is of an improved pattern
devised by Mr. John Verner, one of the State Mine Inspectors.
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The steel tower is sixty-six feet high to the sheave wheels. Coal
is loaded through a curved shoot, a somewhat doubtful method
of preventing breakage.

Hilton. The Whitebreast Fuel Company established one of
the largest producers in the state at Hilton, two miles south of
Hocking Number 3, but closed it in July, 1907. The roof was

IFigure 57. Tipple of shaft No. 2, Hocking Coal Company, Hocking.

poor, making it necessary to use many props and to handle con-
siderable dirt. The coal, however, was of fair quality and is not
yet exhausted. The record given below is typical of the se-
quence of strata in this distriet.

MONROF‘ TP, SEC. 10, NE. QR NW. %4.
. FEET.  INCHES.
35. Drift ... 71

34. Shale, yellow ...ttt i 10
33. Shale,grayandclayey.............iiiiviiinanaan. 9 5
32, oAl .. e e e 1 9
31. Shale, BIUE ... oottt e i e 1 4
30, C0al ... e e 1 1
29. Shale, blue .......... e pAx 5
28. Shale, blacK ...ttt e e 4
27, Sandstone, gray .........c.oiiiiiiiiaaan. e 2

26. Shale, black .......... ... .. i, e 7
16 :
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25, €0l v e e e 1 6
24. Clay shale, light........ ... i, 9 6
23. Sandstone, hard ............. ... i, 6
22. Shale, dark ...... ... . i 3
21. Shale, sandy, light ....... ... . ... i 10
20. Shale, dark ........c.co.itien i 6 8
S ' ) 9
18. Shale,dark ...........c.c.oun... e e 4 7
17. Clay shale, light .................... e 3
16. Shale, dark, banded................... ... .. ...... 7
15. Shale, gray ......c.ooiiiiiiii i 5
14, COAL -ttt et e e 4
13. Shale, dark, and light below...................... 17 8
12, Sandstone .........oiiiiii i S 3
11. Shale, mixed ......... .. o 7
10, Sandstone ....viii i e, 2
9. Shale, AarK ... c.iit it i i e 4 10
8. €0al .. e 1 4
7. Sandstone, hard .......... ... ... i i 2 10
6. Shale, dark ..........coiiiiiiii i 36 6
5. C0al ... e e 4 2
4. Coal, shaly ......coi i i 7
3. Shale, dark above and light below................ 5 9
2. Sandstone ...t 3
1. Shale, dark ... ...t it 4

T 7 ) PP 283

Hiteman. For a number of years the Wapello Coal Company
has mined extensively in Guilford and Union townships, using
as headquarters the attractive mining camp named Hiteman,
near the northeast corner of Guilford. The company has con-
structed a spur from the Chicago, Burlington and Quincy rail-
road northward to the camp and beyond to their mines. Mine
Number 1, immediately south of Hiteman, was abandoned in
1903 because of the long haul of over a mile from the workings
to the shaft. Number 2, just north of the town, was never con-
sidered a profitable mine and was abandoned in 1901. Number
3, one mile west of Hiteman, and Number 4, three miles north-
west of the same place, are still in operation. Shaft Number 3
is located in a basin running east and west and for several reas-
ons was sunk so as to penetrate the lowest point in the basin,
although the coal at that point is rather poor and contains much
rock. The coal runs no thicker in the basins than on the rises.
Haulage on the south side of the mine has recently been materi-
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ally improved by the installation of a first-motion tail-rope
engine and the making of a cut-off that obviates the necessity
for two turns in the road, besides shortening the haul. The
north workings are approaching depletion. Mine Number 4 is
one of the best producers in the state. It was opened in 1902
by a shaft 150 feet in depth through which coal is hoisted by
a geared engine with a six foot drum. The main haulage is
effected by a first-motion tail-rope engine over roads Jaid with
forty pounds of iron to the yard. /

G T T AR "‘i

Figure 38. Tipple at shaft No. 3, Wapello Coal Company, Hiteman.

The Wapello Coal Company has operated diamond drills in
this district for many years and has gained a complete knowl-
edge of the various coals. Coal from four to six and one-half
feet in thickness has been located in sections 1, 2, 3, 5, 9, 11 and
12 of Guilford township and 27, 28, 31, 34 and 35 of Union town-
ship. This statement is not meant to convey the idea that one
continuous seam covers an extensive area; the strata are vari-
able in thickness and occurence, as in other parts of the main
Jowa field. The undulatory nature of the coal beds renders
their level quite ch